Hospitals & Asylums
Drug Regulation 
To supplement Chapter 8 Gorgas Hospital §300-320.  The FAO reports a rise in world hunger since 2016 after a prolonged decline.  P.L. 480 International Agricultural Assistance Programs are due arrears for any shortfall from 3% annual growth from 2017.  Proposed Agriculture Department budget cuts are overruled by recalls of Salmonella contaminated eggs, moldy grain, and imported coffee contaminated with equal parts bad water, farm animal feces, coffee leaf rust Hemileia vastatrix damaged Coffea arabica, and robusta C. canephora genetically inferior rust resistant strain to be labeled and sold for less under Arts. 24 and 25 of the Cartagena Protocol on Biosafety of 2000 and Nagoyo Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from Their Utilization to the Convention on Biological Diversity of 2010.  The USDA budget request is re-estimated to grow 2.5% while most outlays and other estimates for USDA agricultural services grow 3% annually.  The Budget office must produce a consolidated balance sheet to more accurately estimate federal outlays, undistributed offsetting receipts and congressional budget authority. Agriculture outlays grow 2.5% government, 3% services and 3.3% SNAP to sustain 2.7% average annual consumer price inflation and 0.6% population growth, 1% net new employees and 1.5% raise, except the Forest Service who deserves to be cut to prevent 65 times greater risk of forest fire than the Park Service.  The Court held that the import controls were discriminatory. The guiding principles were economic liberty without any inequality and equality of treatment in the Case concerning rights of nationals of the United States of America in Morocco (1952).  To end trade war tariffs must not exceed 6%. States must remove any impediments arising to the free exportation of goods required for humanitarian needs such as food, medicine and civil engineering Alleged violations of the 1955 Treaty of Amity, Economic Relations, and Consular Rights (Islamic Republic of Iran v. United States of America) (2018).  To legalize marijuana worldwide the UN is sued to remove it from the Drug Schedule, delete Drugs from the UN Office of Crime, and transfer INCB to WHO under Art. 36 of the Statute of the Court.  Congress must repeal the Authority for Employment of the FBI and DEA under 5USC§3151-3152 and at the end of 5USC§5301(b), DEA first under 28CFR§0.85(a). Since 2001 prescription opiate drug overdoses increased 1,000%, in 2005 the epidemic spread to methadone and in 2014 to heroin, a 10% reduction in prescription opiate supply in 2018 is the first successful intervention.  Narcan (naloxone) injections and naltrexone pills are needed to prevent death from opiate adulteration by fentanyl  under Sec. 301 of the FD&CA under 21USC§331. Corticosteroid inhalers must be exempted from the Ozone export ban in 2020 under the Montreal Protocol.  Amantadine (Symmetrel) cures human influenza type A and the extra-pyramidal side-effects of antipsychotic drugs; corticosteroid inhalers treats asthma; antibiotics cure endocarditis, to solve resistance: ampicillin treats pneumonia and meningitis, doxycycline, the once a day antibiotic, and clindamycin (Cleocin) for children under 8 and pregnant women, treat bubonic plague, Lyme disease and Staph and metronidazole treats gastroenteritis and joints to be sold in hospitals cleansed with dissolved salt water and on Federal property by the Randolph-Sheppard Vending Stand Act (Pub. L. 74-732) under 34CFR§395.30 et seq. and 20USC§107 et seq. 
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Article 1 Humanitarian Goods

§301 Food and Medicine
A. The Council of the Food and Agriculture Organization (FAO) unanimously adopted the Voluntary Guidelines to Support the Progressive Realization of the Right to Adequate Food in 2012, in the Context of National Food Security (Right to Food Guidelines)  and reaffirmed the international community's commitment to reduce the number of the undernourished by half by 2015, in 2012.  The Committee on World Food Security (CFS) endorsed the new Voluntary Guidelines on the Responsible Governance of Tenure of Land, Fisheries and Forests in the Context of National Food Security on 11 May 2012.  In 2014, the FAO endorsed the Rome Declaration on Nutrition that enshrines the right of everyone to have access to safe, sufficient and nutritious food, and commits governments to prevent malnutrition in all its forms. The Framework of Action recognizes that governments have the primary role and responsibility for addressing nutrition issues and challenges.  
1. New evidence continues to signal a rise in world hunger after a prolonged decline. The absolute number of people in the world affected by undernourishment, or chronic food deprivation, is now estimated to have increased from around 804 million in 2016 to nearly 821 million in 2017.The State of Food Security and Nutrition in the World: Building Climate Resilience for Food Security and Nutrition 2018 was prepared by the Food and Agriculture Organization (FAO).  This report monitors progress towards the targets of ending both hunger (SDG Target 2.1) and all forms of malnutrition (SDG Target 2.2).  Undernutrition and overweight and obesity coexist in many countries. Food insecurity contributes to overweight and obesity, as well as undernutrition, and high rates of these forms of malnutrition coexist in many countries.  The alarming signs of increasing food insecurity and high levels of different forms of malnutrition are a clear warning that there is considerable work to be done on food security, improved nutrition and clean water for drinking and cooking.  
2. Regional droughts are driving out small family farmers who do not have reliable irrigation and are dependent on rainfall to produce crops or forage for livestock.  Flooding is the second leading cause of crop loss.  Rice tends to be immune from drought, flood risk is high. Increasing temperatures and changes in precipitation have already resulted in farmers around the world introducing various climate change adaptation strategies such as irrigation, flood-walls, crop diversification, mixed crop-livestock farming systems, changing planting and harvesting dates, and using drought-resistant varieties and high-yield water-sensitive crops. The situation is worsening in South America and most regions of Africa; likewise, the decreasing trend in undernourishment that characterized Asia until recently seems to be slowing down significantly. Without increased efforts, there is a risk of falling far short of achieving the SDG target of hunger eradication by 2030.  Hunger and malnutrition are the number one health risk worldwide.
3. Foodstuffs and agricultural commodities should not be subjected to any taxes or tariffs at any border, domestic or international. Economic sanctions under 22USC§7204 must be repealed because it entraps officials to engage in the impeachable conduct of economic sanctions against trade, agriculture and medicine.  The USDA paid commodity insurance to producers injured by the trade war with China and other unlawful tariffs in excess of 6%, that pose barriers to trade that must be laboriously removed.  Isolationism threatens the global economy, that has been predicted to collapse by the 2020 Presidential election, if tariffs are not immediately and unilaterally limited to 6% or less to zero for humanitarian goods, particularly food, to minimize consumer price inflation caused by increasing dependence of climate refugees on humanitarian imports.
4. States must remove any impediments arising to the free exportation of goods required for humanitarian needs, such as (i) medicines and medical devices; and (ii) foodstuffs and agricultural commodities; as well as goods and services required for the safety of (agriculture) civil aviation, such as (iii) spare parts, equipment and associated services (including warranty, maintenance, repair services and safety-related inspections) necessary for (irrigation and agricultural equipment) civil aircraft. To this end, the United States must ensure that licenses and necessary authorizations are granted and that payments and other transfers of funds are not subject to any restriction in so far as they relate to the goods and services referred to above, in paragraph 98 of Alleged violations of the 1955 Treaty of Amity, Economic Relations, and Consular Rights (Islamic Republic of Iran v. United States of America) No. 175 3 October 2018.
B. Misbranded and adulterated consumer products are prohibited under Sec. 301 of the Food, Drug and Cosmetic Act (FD&CA) under 21USC§331.  The Food and Drug Administration (FDA) and Department of Health and Human Services in general, have nearly normalized federal outlay growth at 3%.  The FDA must terminate funding for the Center for Tobacco Policy under the Nuremberg Code and continue to collect revenues from tobacco user fees to produce a unique shrinking budget request.  The United States Department of Agriculture (USDA) must be defended against the totalitarian famine produced by Presidential budget cut proposals and inadequate zero growth defense of Congress, with 2.5% Office of the Secretary, 3% agricultural service and 3.3% Food Stamp, WIC and School Lunch annual growth calculated from FY 17.  Estimates of outlays for the Commodity Credit Corporation, Risk Management and Rural Business Cooperative Services have moderated after revenues ceased to be accounted for by more carefully differentiating program level and outlays under the Federal Credit Reform Act of 1990.  Now all there is to do to thoroughly check the internal consistency of the USDA consolidated balance sheet under 2USC§661c in Section 313 of this Supplement.  The difference between federal outlays and the budget request are expressed as undistributed offsetting receipts to reduce the deficit.  Total congressional budget authority is expressed federal outlays plus undistributed offsetting receipts or budget request plus revenue funded program levels.  Because of the comfortable (silo) profit margin of undistributed offsetting receipts, by the agriculture department, the budget request should increase 2.5% annually from FY 17.  The USDA Budget Office is requested to eliminate their inaccurate outlays, budget authority and discretionary tables and produce a consolidated balance sheet to calculate federal outlays, budget request, undistributed offsetting receipts and budget authority.  
1. There have been a several million egg recalls in 2018 and manure testing for Salmonella is needed to prescribe medicated chicken feed.  Furthermore, there were a lot of moldy grain products sold in the summer of 2018, causing an excruciating antibiotic resistant tooth ache and gastroenteritis, that can be directly attributed to the threatened termination of the Grain Inspection, Packers and Stockyards Administration.  Some imported coffee tastes like sheep shit.  USDA budget cuts and economic sanctions have caused too much irritable bowel syndrome to entertain any witness elimination strategies proposed by this President who has failed to prosecute the Forest Service for arson and instead targeted the Offices of Ethics and Civil Rights to suffer the first staffing cuts FY 18.  The USDA redresses the FY 18 cut in food inspection FY 19 to redress the sale of adulterated and misbranded grain products.  FY 18 the Forest Service employed 32,427, 36% of 88,500 USDA employees.  Forest Service staffing cuts of -16% FY 19 and -10% FY 20 are the only cut that is justified as punishment to prevent arson of the National Forest and surrounding communities.  Otherwise, average 1% annual increase in USDA staffing from FY 17 is estimated to be needed to inspect agricultural facilities, sustain agricultural economic growth, and promote agricultural trade with food stamp growth to redress the totalitarian famine since Halloween 2014 when the USDA first reneged on the Farm Bill of 2008 that changed the name of the Food Stamp Program to Supplemental Nutrition Assistance Program (SNAP) promising not to cut benefits.
3. Commodity insurance has paid for the damages caused by the trade war with China. Tariff barriers to trade must be unilaterally limited to not more than 6% of sale value and be tax exempt for food, medicine and civil technology, the government has a duty to subsidize.  USDA / US Agency for International Development (USAID) P.L. 480 International Food Assistance Programs must be fully funded FY 19 for the United States to respond to the increase in global hunger and demand for imported food by climate refugees, with arrears for shortfalls from 3% annual growth from FY 17, in FY 18 under Art. 19 of the United Charter.  Agricultural services demand 3% annual growth from FY 17, any shortfall constitutes deprivation of relief benefits under 18USC§246 and any overpayment invariably subjected to redress of the unreasonable expectation.
4. The Farm Bill of 2008 changed the name of the Food Stamp Program to Supplemental Nutrition Assistance Program (SNAP).  Promising not to cut benefits the average benefit amount increased rapidly from $96.18 in 2007 to $102.19 in 2008, to $125.31 in 2009 to $133.79 in 2010.  Participation increased 53% from 26.3 million in 2007 to 40.3 million in 2010 reaching a high of 47.6 million in 2013. SNAP promised not to cut benefits and between 2008 and 2013 had the longest uninterrupted spurt of food stamp benefit growth the nation has ever enjoyed.  The  USDA then intentionally, abruptly, and with significant terrorism, cut aggregate SNAP benefits on Halloween 2013 and Thanksgiving 2016, but couldn't do the math right, although they tried twice on October 7 and November 10, 2016, this constitutes two counts of aggregate deprivation of relief benefits under 18USC§246.  Average benefits payments went down from $133.07 in 2013, to $125.01 in 2014, up to $126.83 in 2015 and down again to $125.52 in 2016 this counts as two counts of intentional deprivation of relief benefits under 18USC§246.  A strange section pertaining to publicly operated community health centers (from 1985?) needs to be repealed under 7USC§212a.  The final ruling is that SNAP administrative costs should grow 2.5% annually and SNAP benefit spending should increase 3.3% annually to afford a Thrifty Food Plan based on 2.7% average consumer price index (CPI) inflation increase in average benefit more than the bare bones diet of the previous year and 0.6% population growth, without recertification or work requirements.    
C. Corticosteroid inhalers must be exempted from the Ozone export ban under Montreal Protocol on Substances that Deplete the Ozone Layer (Montreal Protocol) to vend worldwide. Vending machines should be placed in hospital waiting rooms to treat common antibiotic resistant infections and asthma for $20 a sealed package.  Licensed blind persons shall be authorized to operate vending facilities on any Federal property by the Randolph-Sheppard Vending Stand Act (Pub. L. 74-732) under 34CFR§395.30 et seq. and 20USC§107 et seq.  Hospitals worldwide, could sell other drugs, must definitely vend doxycycline, clindamycin, metronidazole, ampicillin and amantadine, to solve the common problem of antibiotic resistance.  
1. Antibiotics cure endocarditis including pyromania acquired Streptococcus pyogenes. Doxycycline, the once a day antibiotic, is available as doxycycline hyclate, and Clindamycin (Cleocin) for children under 8 and pregnant women, are indicated to treat bubonic plague, Lyme disease, syphilis, acne and hospital acquired methicillin resistant Staphylococcus aureus (MRSA) + fire acquired Streptococcus pyogenes = toxic shock syndrome, believed to be the leading untreated cause of excruciating pain in nearly 100 million Americans, with 50% fatality in Staph heart attacks admitted to the hospital. Metronidazole (Flagyl ER) treats gastrointestinal, joint and lower body infections including antibiotic resistant Clostridium difficile, Bactroides fragilis, Entamoeba histolytica, and Giardia lamblia; Ampicillin for Streptococcus pneumoniae, sinusitis and meningitis.  Amantadine (Symmetrel) for influenza Type A, Parkinson's and extra-pyramidal side-effect of anti-psychotic drugs.  
2. FDA Category A drugs that pose no fetal risks in human studies are penicillin, Ampicillin (Principen), cephalosporins, aminoglycosides, clindamycin (Cleocin Oral, Cleocin T), nitrofurantoin (Furadantin, Macrobid, macrodantin, and acyclovir (Zovirax). Amantadine (Symmetrel) for the flu and antipsychotic tic should probably be added to the short list of safe drugs for pregnant women and children. Ethosuximide seems to the safest anticonvulsant drug for pregnant women with epilepsy. Statins are okay for atherosclerosis but heart disease and hypertension are major causes of maternal mortality and pregnant women might be safely treated with Hawthorn the supreme herb for the heart, but it is contraindicated with most high blood pressure medicine. Hydralazine (Apreoline) is often the initial antihypertensive medication of choice, given in 5 mg increments intravenously until an acceptable blood pressure response is obtained. Other antihypertensive drugs used in emergencies are Nifedipine 10 mg po q 4-8 hr. 
2. Chlorine from dissolved saline solution in the ocean, NaCl swimming pools, spray bottle, nose pot, hospital mop bucket, is the cheapest and most effective treatment for methicillin resistant Staphylococcus aureus (MRSA) of the skin, but brackish water is not potable.  Drinking water that is slightly brackish or synthetically chlorinated tends to produce non-infectious diarrhea the equal of E. coli.  Clindamycin (Cleocin) 350 mg pills for the treatment of Staphylococcus aureus in pregnant women and children under the age of 8 who cannot take doxycycline. Calculating the correct pediatric dosage of medicine is a ratio of the child's weight to average adult weight of 70 kg or 150 lb. Clark's rule is that the child's dose = adult dose x child's weight in kg / average adult weight 70 kg.  The pediatric dose for Cleocin is estimated in the monograph to be in the 8-16 mg / kg/ d range. So a 20 kg child would want 160 mg to 320 mg of medicine daily in three or four divided doses of 40 mg to 100 mg. In that same time period an adult would want 1.2 g to 1.8 g in three or four doses of the 350 mg pill. For a 20 kg child the pill could be cut into quarters, and given three or four of the quarters daily, for 5 days.
3. Antibiotic resistant Clostridium difficile can be treated in children with metronidazole (Flagyl ER) 200 mg or 400 mg tablets, but pregnant women cannot take metronidazole because it causes neural tube defects in the first trimester.  Ampicillin (Principen) 250 g or 500 mg is the preferred drug for the treatment of pneumonia and meningitis in children under the age of 6 months and adults. In the case of penicillin allergy or price Azithromycin (Zithromycin), the world's best selling broad-spectrum antibiotic, is safe for pregnant women and children over the age of 6 months for the treatment of Streptococcus spp.  The rest of the disease modifying anti-rheumatic drugs (DMARDs) every family should have to cure painful infections include Amantadine (Symmetrel) 100 mg for influenza Type A, 1% clotrimazole (athlete's foot crème) for infections of the foot and shin and 1% hydrocortisone for allergies, rashes and aspergillosis.  Stonebreaker (Chanca piedra) cures gall and urinary stones overnight but cannot be used in pregnant women because it might be abortificent.
Part I Agriculture 

Article 2 Agriculture 

§302 Food and Agriculture Organization

A. An estimated 20% of GWP $15.79 trillion of the $78.95 trillion Gross World Product (GWP) was spent on food in 2011.  World food production value for the export market in 2014 was estimated at $2.3 trillion, about 4% of the GWP.  $945 billion in food was exported and $967 billion was imported. Since 2008, more people live in cities than in rural areas. Of the 7.2 billion population 3.4 billion were rural.  2.8 billion hectares were harvested. Agriculture covers about 38% of the land area and employs 44% of the economically active population, accounts for only about 6.2% of the global gross value added – ranging from 2.6% in developed countries to 11.9% in developing countries.  An average of 2,900 kcal per capita are produced for 123% dietary adequacy, in North America, 117% in Africa, 120% in Asia, 129% in Latin America and the Caribbean, 114% in Oceania.  Worldwide 30.7% of the population is employed in agriculture.  About 10.8% of the population are undernourished.  Domestic food price volatility is estimated at 7.8% with average consumer price inflation running around 2.7%.  The cereal import dependency ratio is 50.7%.  88.7% have access to an improved water source.  32% of land is forested.  
1. New evidence continues to signal a rise in world hunger after a prolonged decline. The State of Food Security and Nutrition in the World: Building Climate Resilience for Food Security and Nutrition 2018 was prepared by the Food and Agriculture Organization (FAO).  This report monitors progress towards the targets of ending both hunger (SDG Target 2.1) and all forms of malnutrition (SDG Target 2.2).  Undernutrition and overweight and obesity coexist in many countries. Food insecurity contributes to overweight and obesity, as well as undernutrition, and high rates of these forms of malnutrition coexist in many countries.  The alarming signs of increasing food insecurity and high levels of different forms of malnutrition are a clear warning that there is considerable work to be done on food security and improved nutrition.  The absolute number of people in the world affected by undernourishment, or chronic food deprivation, is now estimated to have increased from around 804 million in 2016 to nearly 821 million in 2017. The situation is worsening in South America and most regions of Africa; likewise, the decreasing trend in undernourishment that characterized Asia until recently seems to be slowing down significantly. Without increased efforts, there is a risk of falling far short of achieving the SDG target of hunger eradication by 2030.
2.  Global food price spikes often follow climate extremes in major producing countries. The impact of price volatility falls heaviest on the urban poor, who may spend as much as 75% of their income on food.  Coping strategies that compromise dietary diversity and quality include eating fewer meals per day and less at each meal, skipping meals and eating less nutrient-dense foods and/or more calorie-dense foods high in fat, sugars and salt.  Heatwaves can increase morbidity and mortality associated with heat stress and people with obesity and diet-related NCDs (diabetes, hypertension and cardiovascular disease) are at higher risk. During the 2003 European heatwave, mortality rates among people with cardiovascular disease were 30% higher and there were 30% more in-patient admissions than comparable periods without heatwaves. Fatal heatstroke occurs 3.5 times more frequently in overweight or obese adults than normal-weight adults.  Accounting for the impact of heat stress on productivity, it is estimated that labour capacity diminished by 5.3% between 2000 and 2016, with a dramatic decrease of more than 2% between 2015 and 2016. Internal migration, whether seasonal or more lasting, has also been identified as one of the key coping strategies used by households to diversify income in response to climate shocks and as a risk mitigation strategy.  Many scholars consider this a traditional strategy that gives individuals the chance to diversify their income, diversify risk for their household and send money back to family members, thereby boosting resilience back home.  Migration pools or avoids risks across space and is especially successful when combined with clear information about potential precipitation failures.
3. During the second half of the twentieth century, global food availability and access developed rapidly enough to keep abreast of population growth. As a result, many countries improved their food security and made impressive achievements in reducing hunger and malnutrition by 2015.  However, increasing climate variability and extremes over the last decade (together with other factors such as conflicts) have begun to threaten and potentially reverse these gains. Climate variability and extremes are negatively affecting agricultural productivity – the amount of agricultural outputs per inputs used to generate them – at global, national and subnational scales of unirrigated farmland. This is reflected in changes in crop yields (the amount of agricultural production harvested per unit of land area), cropping areas (area planted or harvested), and cropping intensity (number of crops grown within a year). Countries try to compensate for domestic production losses through imports, though supplies are often limited. Overall, the resulting shortfalls in agricultural output are damaging for food security and nutrition in both the short and long term.  Regional droughts are driving out small family farmers who do not have reliable irrigation and are dependent on rainfall to produce crops or forage for livestock.  Flooding is the second leading cause of crop loss.  Rice tends to be immune from drought, flood risk is high. Increasing temperatures and changes in precipitation have already resulted in farmers around the world introducing various climate change adaptation strategies such as irrigation, flood-walls, crop diversification, mixed crop-livestock farming systems, changing planting and harvesting dates, and using drought-resistant varieties and high-yield water-sensitive crops. 
4. United Nations Conference on Trade and Development  (UNCTAD) Review of Maritime Transport, 2018 reports; Global seaborne trade is doing well, supported by the 2017 upswing in the world economy.  Expanding at 4%, the fastest growth in five years, global maritime trade gathered momentum and raised sentiment in the shipping industry.  Total volumes reached 10.7 billion tons, reflecting an additional 411 million tons, nearly half of which were made of dry bulk commodities.  Global containerized trade increased by 6.4% following the historical lows of the two previous years.  Dry bulk cargo increased by 4%, up from 1.7% in 2016, while growth in crude oil shipments decelerated to 2.4%.  Reduced shipments from exporters of the Organization of Petroleum Exporting Countries were offset by increased trade flows originating from the Atlantic basin and moving eastward towards Asia.  This new trend has reshaped crude oil trade patterns, which became less concentrated on usual suppliers from Western Asia.  Supported by the growing global refining capacity – especially in Asia – and the appeal of gas as a cleaner energy source, refined petroleum products and gas increased by a combined 3.9% in 2017.  The increase in container in bulk commodity trade is driven by regional droughts.  
B. The Food and Agriculture Organization (FAO) was created in 1945 by the United Nations.  In 1951 FAO headquarters moved to Rome, Italy from Washington D.C.  Since the first steps were taken in 1961 to establish a Codex Alimentarius, the Codex Alimentarius Commission has drawn world attention to the field of food quality and safety. Now, for almost 50 years, all aspects of food pertaining to the protection of consumer health and fair practices in the food trade have come under the Commission’s scrutiny. The first World Food Day observed on 16 October 1981 by more than 150 countries.  AGROSTAT (now FAOSTAT), the world's most comprehensive source of agricultural information and statistics, becomes operational in 1986.  The Code of Conduct for Responsible Fisheries was adopted in October 1995 to provide a necessary framework for national and international efforts to ensure sustainable exploitation of aquatic living resources in harmony with the environment.  The International Plant Protection Convention entered into force in 1997 with 92 signatories. The FAO adopted the 1998 Rotterdam Convention on Prior Informed Consent to regulate the trade in pesticides and other hazardous chemicals.  An FAO Conference adopts the legally binding 2001 International Treaty on Plant Genetic Resources for Food and Agriculture, which supports the work of breeders and farmers everywhere.  In 2002 the Council of FAO unanimously adopts the Voluntary Guidelines to Support the Progressive Realization of the Right to Adequate Food in the Context of National Food Security (Right to Food Guidelines)  and reaffirmed the international community's commitment to reduce the number of the undernourished by half by 2015.  The Committee on World Food Security (CFS) endorsed the new Voluntary Guidelines on the Responsible Governance of Tenure of Land, Fisheries and Forests in the Context of National Food Security on 11 May 2012.  In 2014, the FAO endorsed the Rome Declaration on Nutrition that enshrines the right of everyone to have access to safe, sufficient and nutritious food, and commits governments to prevent malnutrition in all its forms. The Framework of Action recognizes that governments have the primary role and responsibility for addressing nutrition issues and challenges.

1. The United States and Canada do not seem to participate in FAO statistics.  The Food and Agriculture Organization (FAO) was created by the United Nations in 1945. Although North America is reported to be less soaked in pesticides than Europe North American agriculture seems to be at odds with the Biosafety Protocol to the Convention on Biological Diversity pertaining to the international sale of crops contaminated with detectable patented transgenic genetically modified organisms.  It would be nice if the United States and Canada were included in the Food and Agriculture Organization Statistical Pocketbook most recently published in Rome 2015.  The United States must agree to the language of the 1992 Convention on Biological Diversity and its 2000 Biosafety and 2010 Redress Protocols and subsidize transitions of large farms to certified organic agriculture so that they don't make good on their threats to use more herbicide if they can't use genetically engineers crops. 

2. Agriculture arose roughly ten thousand years ago and its expansion was the dominant force of ecological change over most of the Holocene, the relatively warm and stable geological epoch from the end of the last ice age that began around twelve thousand years ago.  Agricultural surpluses enabled 10% of the population to live in cities around 6,000 B.C. who learned war.  Food forests were slashed and burned and the population became increasingly reliant upon agricultural commodities that regrow in one year.  The Industrial Revolution enabled 50% of the population to live in cities and today 80% of Americans live in the city.  Since 2008 the majority of people around the world live in cities. Agriculture has two properties that distinguish its role in the economy from industry and services.  The first is that demand for agricultural output does not increase in proportion with income.  Income elasticity for food demand is less than one: food demand increases with income, but much less than proportionately.  Food is a “necessity”, not a luxury good.  This means that as economic development takes place, agriculture will not keep pace as a share of the total economy.  The second property is that agriculture is land dependent, while industry and services are not.  Farmers need land more than they need close neighbors.  On the other hand, service providers such as barbers, doctors, lawyers, bankers and movie theater operators need customers and neighbors more than they need large open spaces.  Farmers need to live in sparsely settled areas, with lots of land per person, while industrial and service workers need to live in crowded areas, close to suppliers and buyers.  Agriculture is rural, while industry and services are intrinsically urban.
C. Food trade cannot be treated as just another exchange of goods, and food cannot be treated as just another commodity.  Full development of the concept of the right to food, and its embrace by all governments, will be need to ensure that the flow of food is never interrupted.  The FAO advanced this concept in 2004 with the adoption of the right to Food Guidelines, and at least 28 nations have an explicit right to food in their national constitutions.  Codifying a right to food in international trade agreements so that, for example, food cannot be withheld for political reasons, may be required.  In sum, conserving the very base of food production – the land, water and climate that make crop growth possible – is essential to ensure that the world’s farmers continue to produce enough food for everyone.  When resources already are scarce, reservoirs of food can be tapped for broader distribution and utilization.  And political assurances guaranteeing that agricultural plenty is not blocked form dinner tables worldwide can ensure that food attains a sacred status in a globalized world.  In these ways, a world under growing resource pressure can continue to ensure that food is available for all.

1. The FAO projects that global agricultural demand in 2050 will be 60% higher than the three-year average for 2005—07.  Global agricultural production has grown 2.5-3 times over the past century and can rightly be described as cornucopian, with enough food produced to feed the entire human family. As demand for agricultural products grew by 2.2% per year between 1961 and 2007, the extent of arable land grew much more slowly – just 14% for the entire period.  To meet demand, farmers intensified production, using mechanization, chemical fertilizer (in place of manure), new seed varieties, irrigation, and other advances to coax more from each hectare of land.  Yet rates of growth of agricultural production are only half the 3% annual rate seen in developing countries in the past. The number of countries who depend on grain imports (defined as importing 25% of more of domestic consumption) grew 57% between 1961 and 2013, to 77 nations – more than a third of the world’s countries.  Among developing countries, dependence on grain imports is greater than 50% in Central America, where land is relatively scarce, and in the Middle East and North Africa, where water is the chief constraint.  Sub-Saharan Africa imports about 20% of its grain, and the low and middle-income nations of Asia import about 7%.  Japan, with the wealth to outbid other nations in international markets, imports about 70% of its grain.

2. With 7.2 billion people on the planet and with the global population continuing to grow by around 75 million people per year, the challenge of feeding the planet is with us again.  Malnutrition is a pervasive problem: around 40% of the world’s population is malnourished in one way or another.  The Food and Agriculture (FAO) defines chronic hunger as the insufficient intake of energy (calories) and proteins.  Hundreds of millions of people are afflicted by chronic hunger and have only the energy for mere survival.  The FAO estimated 870 million people for the years 2010-2012.  There is also hidden hunger, or micronutrient insufficiency.  The calories and proteins may be sufficient, but the micronutrients like vitamins or particular fatty acids are not adequately present in the diet.  Key micronutrient deficiencies prevalent in many lo-income countries include vitamin A, vitamin B12, zin, iron, folate, omega-3 fatty acids, and iodine.  The third kind of malnutrition, which is now at epidemic proportions in many parts of the world, especially the richest countries, is the excessive intake of calories leading to obesity, meaning weight is far too high for height.  It is estimated that roughly one-third of all adults in the world are overweight, and around 10-15% are obese.  Adding it all up, around 900 million people are chronically hungry.  Perhaps another 1 billion more have enough macronutrients (calories and proteins) but suffer from one or more micronutrient deficiencies.  Roughly 1 billion more are obese.  In total, around 3 billion people are malnourished out of a world population of 7.2 billion people, meaning that a staggering 40% of the world is malnourished. Chronic hunger is heavily concentrated in tropical Africa and in South Asia.  More than one-third of the population in tropical Africa, especially central and southern Africa, is undernourished.  In South Asia, between 20% and 33% of the population is chronically undernourished.

D. Chronic undernourishment of young children is measured according to various indicators of severity.  The first is stunting.  Stunting means that a child has a very low height for his or her age.  Specifically, children are assessed relative to a standard population distribution of height for age.  Children who are more than two standard deviations below the norm are considered stunted.  The second condition is even more urgent, and that is wasting – low weight for height.  Wasting is often a sign of acute, life-threatening undernutrition, of the kind one often sees in a famine.  Children may require high intensity nutritional foods designed to combat acute undernutrition and emergency procedures to help keep the children alive.  There is a key distinction between chronic undernutrition (chronic insufficiency of calories and proteins) and acute undernutrition that may arise from wars, disasters, droughts and displacement of populations.  When those acute episodes occur, there is not only massive suffering but also the risk of massive loss of life from starvation and disease.  Violence and conflict often break out in hungry regions.  Obesity marks the other end of the malnourishment spectrum and also causes a tremendous amount of disease and premature mortality.  The United States, Mexico, Venezuela, Libya, Egypt, Saudi Arabia, South Africa and a few others have obesity rates above 30%.  Europe and Russia have an obesity rate between 20 and 30%. The obesity epidemic most likely results from a combination of too many calories, the wrong kinds of calories and the extreme physical inactivity of urban life.
1. The State of Food Security and Nutrition in the World: Building Climate Resilience for Food Security and Nutrition 2018 was prepared by the Food and Agriculture Organization (FAO).  This report monitors progress towards the targets of ending both hunger (SDG Target 2.1) and all forms of malnutrition (SDG Target 2.2).  New evidence continues to signal a rise in world hunger and a reversal of trends after a prolonged decline. In 2017 the number of undernourished people is estimated to have increased to 821 million – around one out of every nine people in the world. While some progress continues to be made in reducing child stunting, levels still remain unacceptably high. Nearly 151 million children under five – or over 22% – are affected by stunting in 2017. Wasting continues to affect over 50 million children under five in the world and these children are at increased risk of morbidity and mortality. Furthermore, over 38 million children under five are overweight. Adult obesity is worsening and more than one in eight adults in the world – or more than 672 million – is obese. Undernutrition and overweight and obesity coexist in many countries. Food insecurity contributes to overweight and obesity, as well as undernutrition, and high rates of these forms of malnutrition coexist in many countries.  The alarming signs of increasing food insecurity and high levels of different forms of malnutrition are a clear warning that there is considerable work to be done on food security and improved nutrition.  The absolute number of people in the world affected by undernourishment, or chronic food deprivation, is now estimated to have increased from around 804 million in 2016 to nearly 821 million in 2017. The situation is worsening in South America and most regions of Africa; likewise, the decreasing trend in undernourishment that characterized Asia until recently seems to be slowing down significantly.  Trade war between the United States and China is certain to have increased the price of meat and non-palm oil.  Agricultural taxes and tariffs must be unilaterally abolished to relieve agricultural producers and consumers of avoidable inflationary pressures. Chinese farmers are reported to often be extremely poor by international standards, often earning less than $2 a day, and charged to dispose of urban night waste as fertilizer.  Everyone has the right to a nutritious stir fry in a wok with coconut, olive or sesame oil served on left-over rice cooked with drinking water in a pot with a lid.  Palm oil, monosodium glutamate, high fructose corn syrup honey substitute type products need to be removed from the market to protect consumers and biological diversity.  Without increased efforts, there is a risk of falling far short of achieving the SDG target of hunger eradication by 2030.
2. In the 2012 World Health Assembly (WHA), Member States approved six global targets for improving maternal, infant and young child nutrition to be met by 2025. These WHA targets call for measures to: i) reduce anaemia in women of reproductive age; ii) reduce low birthweight in newborns; iii) increase rates of exclusive breastfeeding in infants; iv) reduce stunting; v) reduce wasting; and vi) halt the rise of overweight among children under five years of age. The latter three are also part of the SDG monitoring framework. Globally, the proportion of children below the age of five who are stunted continues to decline, with 22.2% affected in 2017. The number of stunted children has also decreased from 165.2 million in 2012 to 150.8 million in 2017, representing a 9% decline over this five-year period. In 2017, 7.5% of children under five years of age – 50.5 million – suffered from wasting. Since 2012, the global proportion of overweight children seems stagnant, with 5.4% in 2012 (baseline year of WHA targets) and 5.6% (or 38.3 million) in 2017.  Globally, 36.9% of infants below six months of age were exclusively breastfed in 2012 (based on the most recent data for each country with data between 2005 and 2012), while 40.7% were exclusively breastfed in 2017.
E. Rapid demographic, social and economic changes in many low- and middle-income countries have led to increased urbanization and changes in food systems, lifestyles and eating habits. As a consequence, dietary patterns have shifted toward increased consumption of processed foods that are often energy-dense, high in saturated fats, sugars and salt, and low in fibre. Such changes bring with them a shift in the profile of nutritional status and diet-related diseases. In pre-transition conditions, the nutritional problems that predominate among the more vulnerable population groups are undernutrition and nutrient deficiencies.  The transition gradually brings about increased energy consumption in the population, including among the more vulnerable. Under such conditions, undernutrition and some nutrient deficiencies begin to decline, while the excessive consumption of energy-dense, processed foods high in fats, salt and sugars becomes a major issue. These consumption habits lead to increasing rates of overweight and diet-related non-communicable chronic diseases, such as cardiovascular disease and diabetes. It is estimated that 1.5 billion people in the world are affected by one or more forms of micronutrient deficiency.  Iron deficiency anemia is a form of micronutrient deficiency that can be present even in people who are overweight or appear to be well nourished.
1. The projected PoU for Asia in 2017 points to a situation in which 11.4% of the population is estimated to be undernourished, which represents more than 515 million people, confirming it as the region with the highest number of undernourished people in the world. In Africa, the situation is more pressing in the region of sub-Saharan Africa where an estimated 23.2% of the population – or between one out of four and one out of five people in the region – may have suffered from chronic food deprivation in 2017. An increase in the prevalence of undernourishment has been observed in all subregions of sub-Saharan Africa except for Eastern Africa. A further slight increase is seen in Southern Africa, while a significant uptick is seen in Western Africa.  The number of undernourished people in sub-Saharan Africa rose from 181 million in 2010 to almost 222 million in 2016, an increase of 22.6% in six years, and – based on current projections – may have increased further to more than 236 million in 2017.  Although still in a context of a relatively low level of undernourishment, the situation is deteriorating in South America, where the PoU has increased from 4.7% in 2014 to a projected 5.0% in 2017.
2. During the second half of the twentieth century, global food availability and access developed rapidly enough to keep abreast of population growth. As a result, many countries improved their food security and made impressive achievements in reducing hunger and malnutrition by 2015.  However, increasing climate variability and extremes over the last decade (together with other factors such as conflicts) have begun to threaten and potentially reverse these gains. Climate variability and extremes are negatively affecting agricultural productivity – the amount of agricultural outputs per inputs used to generate them – at global, national and subnational scales. This is reflected in changes in crop yields (the amount of agricultural production harvested per unit of land area), cropping areas (area planted or harvested), and cropping intensity (number of crops grown within a year). Countries try to compensate for domestic production losses through imports, though supplies are often limited. Overall, the resulting shortfalls in agricultural output are damaging for food security and nutrition in both the short and long term.   Evidence shows that, for many countries, recent increases in hunger are associated with extreme climate events, especially where there is both high exposure to climate extremes and high vulnerability related to agriculture and livelihood systems.  Undernourishment is defined as the condition in which an individual’s habitual food consumption is insufficient to provide the amount of dietary energy required to maintain a normal, active, healthy life.  Food insecurity as measured by this indicator refers to limited access to food, at the level of individuals or households, due to lack of money or other resources. 
F. Weather describes conditions in the atmosphere over a short period of time (minutes to days), whereas climate describes the slowly varying aspects of the atmosphere–hydrosphere–land surface system and is typically characterized in terms of suitable averages of the climate system over periods of a month or more.  Climate variability refers to variations in the mean state and other statistics (standard deviations, the occurrence of extremes, etc.) of the climate on all spatial and temporal scales beyond that of individual weather events. Variability may be due to natural internal processes within the climate system (internal variability), or to variations in natural or anthropogenic external forcing (external variability).  83% of the damage and losses caused by droughts affect the agricultural sector, especially crop production and livestock.  It is estimated that roughly one-third (around 32–39%) (to 80%) of observed yield variability (maize, rice, wheat and soybean) is due to climate factors.  
1. Throughout the growing season, crops are highly sensitive to extreme daytime temperatures of around 30 °C, resulting in lower yields. Analysis of global crop yield variability during the 1961–2014 period shows that heat and dryness significantly reduced yields of maize, soybeans and wheat, although the effects for rice were not significant. While the impact of drought on decreasing crop yields is widely documented, the effects of other climate extremes, such as tropical cyclones, are not well quantified, though their influence in some regions is evident. Crop destruction due to tropical cyclones can include salt damage from tides blowing inland, insufficient oxygen caused by overhead flooding, flash floods, wind damage to plants, and water stress induced by enforced respiration, all of which can occur at the same time.  Increasing temperatures and changes in precipitation have already resulted in farmers around the world introducing various climate change adaptation strategies such as crop diversification, mixed crop-livestock farming systems, changing planting and harvesting dates, and using drought-resistant varieties and high-yield water-sensitive crops. 
2. Extreme water-related events make water-borne disease outbreaks more probable. Water-borne disease outbreaks are most commonly a result of excessive precipitation (55% of outbreaks) and floods (53%) as well as the subsequent contamination of the drinking water supply.  Diarrheal diseases are particularly worrying as they can reduce food intake and diminish nutrient absorption, leading to undernutrition, while underlying malnutrition increases the risk of diarrheal disease.  Malaria  affects an  estimated 220 million cases per year. Although controversial, recent research shows a strong and significant relationship between malaria and malnutrition, especially for children in high transmission areas.  The disease can exacerbate iron deficiency anaemia and contribute to maternal anaemia, with substantial risks for pregnant women, fetuses and newborn babies.  Chronic diarrhea can be the result of brackish water or dietary iron deficiency anemia, that must be distinguished from anaemia due to blood loss from ulceration.
§302a United States Agriculture
A. Combined, the food and agriculture sector accounts for roughly one-fifth of the nation's economic activity, $3.2 trillion of the United States’ $15.6 trillion GDP in 2012.  There are an estimated 2.2 million farms, 900,000 restaurants, and more than 400,000 registered food manufacturing, processing, and storage facilities in the US.  The 1.9% of the US population who work full or part-time as farmers receive 0.7% of the GDP - $109 billion – significantly less than half of the $275 billion administered as payroll, grants, loans and food stamps by the United States Department of Agriculture (USDA) at a cost of $150 billion.  Off-farm work has played a key role in increased farm household income; and while farm household income was once deemed below the national average, in 2002 it exceeded the national average by nearly $8,000. USDA’s National Agricultural Statistics Service, the agency which conducts the Census, highlighted in their release that 2012 set records for both the value of farm sales and the costs of production, with farmers and ranchers selling $395 billion worth of products at a cost of $329 billion, such that an average less than 17 percent of sales became actual income.  Producers sold $212 billion of crops and $182 billion in livestock and animal products in 2012.  NASS also noted that in 2012 for the first time ever, corn and soybeans topped 50% of all harvested acres.  
1. The average market value per farm was $1.1 million in 2012, up from $800,000 in 2007 and $600,000 in 2002.  Farm production expenses are estimated to have expanded dramatically.  In 2012 farmers spent $42 billion purchasing livestock and poultry, $77 billion purchasing feed, $30 billion on fertilizers, $17 billion on petroleum products, $30 billion on hired farm labor, $14 billion on interest, and $18 billion on chemicals.  88% of farms are owned families or individuals, 6% are partnerships, 4% are corporations and 1% are other cooperative, estate or trust, institutional etc.  Only 50% of farmers farm as the primary occupation.  In 2015, U.S. farms produced more than $425 billion in gross output and purchased more than $225 billion in inputs. That has a big impact on rural America and also the national economy. In 2015, 21 million full- and part-time jobs, or 11 percent of total U.S. employment, were related to the agricultural and food sectors. 
2. U.S. agricultural exports have been larger than U.S. agricultural imports since 1960, generating a surplus in U.S. agricultural trade.  International trade has a major impact on U.S. agriculture. Exports are crucial, providing a market for a major share of crop production and a growing share of meat output. In 1996, 28% of U.S. farm cash receipts were generated by exports, while only 7% of U.S. gross domestic product (GDP) was attributable to exports.  U.S. agricultural exports have varied widely rapid growth in the 1970s, the slump of the early 1980s, and the subsequent export recovery. Over this period, the value of agricultural exports has exceeded the cost of agricultural imports, generating a trade surplus each year. This surplus has contributed positively to the overall U.S. trade balance, allowing the importation of foreign-made cars, petroleum, electronics and wearing apparel. In 1996, more than one-half of all U.S. wheat production and 48% of rice production was exported. Cotton, soybeans and corn producers also depend on exports for large shares of their market. Although beef and pork export shares are lower, poultry exports account for 17% of production.  Export economies tend to increase domestic prices and reduce domestic quality.    
B. American agriculture and rural life underwent a tremendous transformation in the 20th century. Early 20th century agriculture was labor intensive, and it took place on a large number of small, diversified farms in rural areas where more than half of the U.S. population lived. In 1900 these farms employed close to half of the U.S. workforce, along with 22 million work animals, and produced an average of five different commodities. Global markets were increasingly important to U.S. farmers as the first wave of globalization— propelled by steam and the telegraph—was at its peak, and exports helped to fuel rising prices that helped to make 1910-14 the “golden age” of American agriculture. The next major change in the fortunes of agriculture came with the end of the First World War.  Between the late 1920s and early 1930s agricultural import tariffs increased greatly.  Even those countries dedicated to free trade were forced to intervene to try to save their agricultures from irrational cut-throat competition.  However, as world market prices began to drop in the 1920s, US farmers joined manufacturing interests to push for the passage of the Smoot-Hawley tariffs in 1930 and world trade plunged. In the 1930s, the volume of U.S. agricultural exports fell by more than 20% from the previous decade. 
1. The final farm report set the farm population at 4.6 million, down from 23 million in 1950, when farm residents constituted 15% of the population, and 6 million in 1980, when farm residents made up 2.8%of the population. From 1970 to 1980 the total number of farmers in the United States declined by nearly half.  The new agricultural export economy to pay for was actively arresting nonviolent marijuana growers and dealers who currently comprise around 40% of the federal prison population, 100,000, who must be released and compensated for the unjustified institutionalization. . Farm operations have become increasingly specialized, from an average of about five commodities per farm in 1900 to about one per farm in 2000.  Commodity prices have also gone down.  In 1974, farmers took home 32 cents of every dollar spent on food in the United States.  Today, they only get 16 cents.  Growth in agricultural productivity averaged 1.9% annually between 1948 and 1999. Productivity growth in manufacturing over the same period averaged 1.3% annually, although it ranged from 0 to 2.3%, depending on the industry.  These highly productive and mechanized farms employ 1.9% of U.S. workers, use 5 million tractors and earn only 0.7% of the gross domestic product, today.  Seventy-three cents of every farm program dollar ends up in the pockets of 15% of the nation’s meg-afarms. Today almost a third of farm managers and 86 percent of farm workers live away from the farm and commute to the fields.  While farms grew, the number of farmers plummeted.  The number of farms in America has dwindled to 2 million, down from a 1935 peak of 6.8 million.  Furthermore, the number of people employed in farm occupations has dropped to 1.9 million from a peak of 11.6 million farm workers in 1910.  Not only has the number of farms and farmers declined precipitously, but the average farm size has increased from 160 acres to 473 acres per farm.  Today over a third of farm produce comes from only 1.4% of our nation’s largest farms.  Farm residents now constitute only 1.9% of the national population, compared with 40% at the turn of the century.  

C. Farm subsidies were first established by President Franklin D. Roosevelt during the Great Depression to help farmers who were suffering.  Prices for things like wheat, corn, tobacco, rice and milk had declined sharply in the 1930s.  Roosevelt’s New Deal program encouraged farmers to allow some fields to lie fallow or to kill excess livestock, the decreased supply increased prices for these commodities.  From 1929 to 1932 the worst years of the Depression, before the election of Franklin D. Roosevelt, the cash income of South Caroline farmers dropped by two-thirds.  Cotton farms in South Carolina were also being ruined by the boll weevil, a quarter –inch long beetle that punctured the round boll (or outer shell) of the cotton plant with its long snout, laid its eggs inside, and decimated the fluffy contents before harvest. The first farm bill was passed in 1933 to provide price stability for American farmers suffering through the Great Depression.  At that time deflation caused prices for farm raised products to fall more than 50%, while farmers costs decreased by only 32% (a profit reducing cycle that occurred again in the recession of 2008 and 2009).  During the (American) Depression, people were hungry because they couldn’t afford to buy food, though farmers were producing plenty of it, they just weren’t able to sell it.  The solution: pay farmers not to grow so much with the goal of balancing supply and demand and helping them earn a better price.  In 1933 alone, 6 million piglets were slaughtered.  The U.S Supreme Court invalidated the act in 1936 because the money paid out in subsidies was not being distributed for the “general good”.  But with the addition of a few rules for soil conservation, which Congress believed would ensure an adequate food and fiber supply in the future, the farm bill began its long and convoluted journey.  In 1936, President Franklin Roosevelt also launched a program to reward farmers for shifting from soil-depleting crops (corn, tobacco, wheat and cotton) to soil-conserving crops (legumes, vegetables and grasses).

1. Modern famines in the United States have occurred in the midst of plenty, with grain and meat to be had while people are unable to buy because they did not have the price of the opportunity.  This discrepancy was called “surplus” and various methods were employed to dispose of that which farmers produced but could not sell.  Crops were plowed up after they had been planted; little pigs were killed because there seemed to be too many; cattle were slaughtered or their hides to reduce feed costs. Farms were told to plant fewer acres and paid for it, while being encouraged to adopt farming methods that would produce more per are; prices were reduced to foreign customers but held up for American consumers; commodities were bought up by the government to be stored or given away.  Loans were made on other farm produce to be stored and held off the market by farmers; and minimum prices were guaranteed by the government on one hand while ceilings were placed on commodities on the other.  The acreage planted to corn, wheat, cotton, and tobacco was reduced 21% under the Agricultural Adjustment Agency.  The average combined acreage planted to these four crops during the period 1931-33 was 218.5 million acres.  The average acreage planted to these same crops during the period 1940-42 was 173 million acres.  Comparisons for the same period show the a 5 percent increase in corn production, 21 percent increase in wheat, 17 percent decrease in cotton, and 5 percent increase in tobacco.  Acreage of cotton was reduced 61 percent under the AAA but yield went up to 335 pounds per are and production of cotton went up to 1.4 million bales, an increase of 100,000 bales.  The AAA was ruled unconstitutional by the Supreme Court but the practice of subsidizing commodities continues.  Practically all of the research carried on by the USDA is aimed toward more efficient production processing and marketing of farm commodities.  This means greater yields per acre, less work per unit produced, and lower cost per unit.  The idea is to give farmers a chance to adjust their production to peacetime levels and to avoid price collapses, such as followed World War I when wholesale milk prices dropped 32%, beef cattle skidded downward 57%, wheat went down 65%, cotton 76%, corn 78% and other commodities dropped in like fashion.  The term “parity” has been used to denote a fair price for farm products.  To the farmer, the ideal year is the one in which he harvests a big crop at good prices – but that has happened only a few times to most farmers and never to some farmers. Throughout the 1980s federal farm subsidies averaged nearly $15 billion annually and between 1995 and 2010, American farmers received about $262 billion in federal subsidies, during that tie the wealthiest 10% of farmers received 74%of those subsidies.  Almost two-thirds of American farmers didn’t receive any subsidies at all.  By 2010, nearly three-quarters of government commodity payments were given to the same top 10% of recipients.

2. In agriculture, superimposed upon the ups and downs of the business cycle are violent price fluctuations due to the influence of the weather, pests and diseases.  These unpredictable factors cause output to vary substantially from season to season, but consumers always want to eat the same quantity of food.  So gluts cause dramatic price collapses and minor shortages persuade prices to soar.  This inherent instability of agricultural prices is confusing to farmers who are unable to discern consumer requirements amid such chaotic price changes and are therefore unable to plan and invest sensibly.  Hence, government intervention to stabilize agricultural prices has become accepted as a standard requirement of agricultural policy.  The number of farmers who work somewhere outside of their farms has tripled since 1959.  In 2008, 90 percent of total income for all farm households in the United States came from work outside of the farm.  For farmers whose annual sales $100,000 or less, and who often operate at a loss, off-farm income often accounts for 100 percent of their yearly income.  At larger farms, with $250,000 or more in annual sales, off-farm income is less than a quarter of annual pay.  
3. The average size of a single farm grew, however to nearly 430 acres.  In 2000 nearly half of the income for corn farmers in the United States was paid for by subsidies.  In 1972, by contrast, the average annual federal subsidy to a corn producer was less than $100.  While the income of some farmers has increased by these supports, these gains have not transferred to those who are unable or unwilling to “get big”.  By the late 1970s payments for participating small farmers were as low as $365.  Farms with more than 2,500 acres, on the other hand, received as much as $36,000 a year.  These policies allowed larger farms to borrow and invest capital in more land and improved technology, resulting in increased production on their part and providing for an “increasing disadvantage for small farmers”.  The USDA has acknowledged that these income-support programs could be contributing to the loss of small farms.  As the agricultural economy became more concentrated in the hands of fewer and fewer companies in the twentieth century, most of these local stores were absorbed by national chains reluctant to extend loans.  Supply controls ended with the 1996 Federal Agriculture Improvement and Reform Act, and new forms of income support payments not tied directly to farmers’ current production decisions— “decoupled” payments—replaced the older income support programs. The evolution of farm policy from one based on supply controls and high price supports to one based primarily on direct Government payments has undoubtedly reduced the economic inefficiencies of resource misallocation and price distortions associated with farm programs.
D. During the Great Depression the vast majority blacks were forced to sell their family farms and move to the city in ‘the Great Migration’.  In 1982 a bipartisan U.S. Commission on Civil Rights issued a report called “The Decline of Black Farming in America” that attempted to understand why black farmers were leaving the profession at two and a half times greater than that of whites.  The committee found that one important reason was that black farmers were small farmers.  The average commercial farm owned by a black man in the South was 128 acres.  The average farm of a white landowner was 428 acres.  Almost all the technological innovations that the United States government had subsidized over the previous decades, were geared toward increasing the productivity of large farms, and not to making small farms sustainable.  The cost of basic equipment minimally necessary to run a commercial farm is much greater in proportion to the number of acres of land held by the average black farmer than it is for white farmers. The government’s income-support programs also had the indirect effect of pushing small farmers off their land.  From the 1960s to 1990s about 115,000 black farmers left the profession.  By the last decade of the twentieth century, the typical African American farmer who remained on the land was sixty years old.  By the end of the 1980s there were fewer than two thousand African American farmers under the age of twenty-five in the entire United States. In 1999, the USDA settled a class action lawsuit, the Pigford Case, alleging discrimination against African-American farmers in the late twentieth century. The government's settlement of nearly $1 billion with more than 13,300 farmers was reportedly the largest civil rights claim to date.  The 2008 Farm Bill provided for additional farmers to have their claims heard, as 70,000 had filed late in the original program.  In 2010 the federal government made another $1.2 billion settlement in what is called Pigford II for outstanding claims.  
1. SNAP cuts constitute deprivation of relief benefits under 18USC§246. The Farm Bill of 2008 changed the name of the Food Stamp Program to Supplemental Nutrition Assistance Program (SNAP).  Promising not to cut benefits the average benefit amount increased rapidly from $96.18 in 2007 to $102.19 in 2008, to $125.31 in 2009 to $133.79 in 2010.  Participation increased 53% from 26.3 million in 2007 to 40.3 million in 2010 reaching a high of 47.6 million in 2013. SNAP promised not to cut benefits and between 2008 and 2013 had the longest uninterrupted spurt of food stamp benefit growth the nation has ever enjoyed.  The  USDA then intentionally, abruptly, and with significant terrorism, cut aggregate SNAP benefits on Halloween 2013 and Thanksgiving 2016, but couldn't do the math right, although they tried twice on October 7 and November 10, 2016, this constitutes two counts of aggregate deprivation of relief benefits under 18USC§246.  Average benefits payments went down from $133.07 in 2013, to $125.01 in 2014, up to $126.83 in 2015 and down again to $125.52 in 2016 this counts as two counts of intentional deprivation of relief benefits under 18USC§246.  A strange section pertaining to publicly operated community health centers (from 1985?) needs to be repealed under 7USC§212a.  The final ruling is that SNAP administrative costs should grow 2.5% annually and SNAP benefit spending should increase 3.3% annually to afford 2.7% average consumer price index (CPI) inflation increase in average benefit and 0.6% population growth.    
2. High international bulk commodity and container trade growth is mostly due to high demand for imported food by climate refugees.  Foodstuffs and agricultural commodities should not be subjected to any taxes or tariffs at any border, domestic or international.      Economic sanctions under 22USC§7204 must be repealed because it entraps officials to engage in the impeachable conduct of economic sanctions against trade, agriculture and medicine.  The USDA paid commodity insurance to producers injured by the trade war with China and other unlawful tariffs in excess of 6%, that pose barriers to trade that must be laboriously removed.  Isolationism threatens the global economy, that has been predicted to collapse by the 2020 Presidential election, if tariffs are not limited to 6% or less to zero for humanitarian goods, such as food, to minimize consumer price inflation caused by increasing dependence of climate refugees on food imports.  States must remove any impediments arising to the free exportation of goods required for humanitarian needs, such as (i) medicines and medical devices; and (ii) foodstuffs and agricultural commodities; as well as goods and services required for the safety of (agriculture) civil aviation, such as (iii) spare parts, equipment and associated services (including warranty, maintenance, repair services and safety-related inspections) necessary for (irrigation and agricultural equipment) civil aircraft. To this end, the United States must ensure that licenses and necessary authorizations are granted and that payments and other transfers of funds are not subject to any restriction in so far as they relate to the goods and services referred to above, in paragraph 98 of Alleged violations of the 1955 Treaty of Amity, Economic Relations, and Consular Rights (Islamic Republic of Iran v. United States of America) No. 175 3 October 2018.  
Article 3 United States Department of Agriculture 

§303 Consolidated Balance Sheet 
A. The U.S. Department of Agriculture (USDA) provides leadership on issues related to food, agriculture, food safety, rural development, and natural resources.  The USDA was founded by President Abraham Lincoln's signature of the Act to Establish a Department of Agriculture on May 15, 1862.  The U.S. Department of Agriculture (USDA) is made up of 30 agencies and offices with nearly 100,000 employees who serve the American people at more than 4,500 locations across the country and abroad.  The U.S. Department of Commerce, Bureau of the Census conducted the census of agriculture for 156 years (1840-1996). The 1997 Appropriations Act contained a provision that transferred the responsibility for the census of agriculture to National Agricultural Statistics Service (NASS).  Since 2017 the USDA was reorganized several times, without authorization of Congress, to negotiate with torturous Presidential budget cut and negative subsidy demands.  Farm and Foreign Agricultural Services was divided into Farm Production and Conservation (FPAC) governed by a worthless Business Center and Trade and Foreign Agricultural Affairs with responsibility for the Codex Alimentarius.  P.L. 480 International Food Assistance transfer to USAID must be sustained at 3% annual growth from FY 17 to redress an increase in global hunger since 2016.  Estimates of outlays for the Commodity Credit Corporation, Risk Management and Rural Business Cooperative Services have moderated after revenues ceased to be accounted for by more carefully differentiating program level and outlays under the Federal Credit Reform Act of 1990.   Now all there is to do to thoroughly check the internal consistency of the consolidated balance sheet under 2USC§661c.  The difference between federal outlays and the budget request are expressed as undistributed offsetting receipts to reduce the deficit.  Total congressional budget authority is expressed federal outlays plus undistributed offsetting receipts or budget request plus revenue funded program levels.  Because of the comfortable (silo) profit margin of undistributed offsetting receipts, by the agriculture department, the budget request should increase 2.5% annually from FY 17.
USDA Consolidated Balance Sheet FY 17 – FY 20
(millions)

	
	2017 Review
	2018 Estimate
	2018 Arrears
	2019 Budget
	2019 Arrears
	2020

	Total Federal Outlays
	129,786
	137,848
	133,389
	133,299
	136,912
	141,299

	Budget Request
	145,939
	143,606
	149,588
	139,429
	153,328
	157,161

	Undistributed Offsetting Receipts
	[16,153]
	[5,758]
	[16,199]
	[6,130]
	[16,416]
	[15,862]

	Total Budget Authority
	214,622
	218,848
	221,447
	210,264
	223,820
	228,558

	Farm Production and Conservation FPAC
	
	
	
	
	
	

	Farm Service Agency, Federal Outlays
	1,458
	1,328
	1,501
	1,012
	1,547
	1,593

	Transfer from Program
	[310]
	[308]
	[319]
	[267]
	[329]
	[339]

	Farm Loan Programs
	[8,003]
	[7,996]
	[8,243]
	[7,618]
	[8,215]
	[8,328]

	Commodity Credit Corporation Fund
	[7,065]
	[8,450]
	[8,450]
	[10,318]
	[6,822]
	[7,027]

	Commodity Credit Corporation Outlays 
	[9,969]
	[11,277]
	[10,809]
	[7,655]
	[11,151]
	[11,481]

	Subtotal, Farm Service Agency
	[26,805]
	[29,359]
	[29,322]
	[26,870]
	[28,064]
	[28,768]

	Risk Management Agency, Federal Outlays
	5,254
	8,962
	5,404
	8,818
	5,818
	6,003

	Crop Insurance Premiums
	[3,677]
	[3,786]
	[3,786]
	[3,639]
	[3,636]
	[3,730]

	Subtotal, Risk Management Agency
	[8,847]
	[12,764]
	[9,104]
	[12,390]
	[9,368]
	[9,642]

	Natural Resources Conservation Service
	4,520
	4,306
	4,651
	4,336
	4,791
	4,934

	Subtotal Federal Outlays FPAC
	11,232
	14,596
	11,556
	14,166
	12,156
	12,530

	Subtotal Budget Authority, FPAC
	[40,256]
	[46,413]
	[43,163]
	[43,663]
	[42,309]
	[43,435]

	Trade and Foreign Agricultural Affairs
	
	
	
	
	
	

	Foreign Agricultural Service
	
	
	
	
	
	

	Salaries and Expenses, Federal outlays
	197
	195
	203
	193
	209
	215

	Market Development Programs
	278
	398
	288
	230
	297
	304

	Foreign Food Assistance
	1,802
	1,789
	1,856
	0
	1,911
	1,969

	Subtotal Federal Outlays, TFAA
	2,277
	2,382
	2,347
	423
	2,417
	2,488

	Expense Transfer from CCC Export Credit 
	[6]
	[6]
	[6]
	]6]
	[7]
	[7]

	Export Credit Guarantees
	[1,582]
	[5,500]
	[2,000]
	[5,500]
	[2,000]
	[2,000]

	Subtotal, Budget Authority TFAA
	[4,032]
	[7,957]
	[4,527]
	[6,098]
	[4,603]
	[4,679]

	Rural Development
	
	
	
	
	
	

	Rural Utilities Service
	[8,886]
	[8,884]
	[8,884]
	[7,402]
	[8,945]
	[8,967]

	Loans 
	[8,190]
	[8,195]
	[8,195]
	[7,408]
	[8,227]
	[8,230]

	Federal Outlays
	696
	689
	689
	-6
	718
	737

	Rural Housing Service
	[30,059]
	[30,033]
	[30,033]
	[29,503]
	[30,281]
	[30,435]

	Loans 
	[27,991]
	[27,978]
	[27,978]
	[27,760]
	[28,109]
	[28,200]

	Federal Outlays
	2,068
	2,055
	2,055
	1,743
	2,172
	2,235

	Rural Business- Cooperative Service
	[1,420]
	[1,580]
	[1,580]
	0
	[1,500]
	[1,544]

	Loans 
	[1,243]
	[1,415]
	[1,415]
	0
	[1,318]
	[1,358]

	Federal Outlays
	177
	165
	165
	0
	182
	186

	Subtotal, Federal Outlays Rural Development
	2,941
	2,909
	2,909
	1,737
	3,072
	3,158

	Subtotal, Budget Authority Rural Development
	[40,376]
	[40,497]
	[40,497]
	[36,905]
	[40,726]
	[40,946]

	Food Nutrition and Consumer Services
	
	
	
	
	
	

	Food and Nutrition Service
	
	
	
	
	
	

	Supplemental Nutrition Assistance Program
	70,507
	73,613
	72,614
	75,380
	74,986
	77,434

	Child Nutrition Programs
	22,794
	24,444
	23,546
	23,147
	24,323
	25,126

	Woman, Infants and Children (WIC)
	6,350
	6,313
	6,560
	6,465
	6,776
	7,000

	All Other
	698
	702
	718
	717
	737
	759

	Total, FNCS
	100,349
	104,872
	103,438
	105,709
	106,822
	110,319

	Food Safety
	
	
	
	
	
	

	Federal Outlays
	1,032
	1,021
	1,047
	1,031
	1,086
	1,116

	Revenue Funded
	[247]
	[236]
	[255]
	[240]
	[263]
	[270]

	Food Safety and Inspection Service
	[1,279]
	[1,257]
	[1,302]
	[1,271]
	[1,349]
	[1,386]

	Natural Resources and Environment
	
	
	
	
	
	

	Forest Service
	6,077
	6,006
	6,066
	5,172
	5,172
	5,305

	Marketing and Regulatory Programs
	
	
	
	
	
	

	Animal and Plant Health Inspection Service
	1,305
	1,289
	1,322
	1,035
	1,358
	1,402

	Agricultural Marketing Service, Federal Outlays
	1,079
	1,096
	1,111
	996
	1,142
	1,176 

	Subtotal  Federal Outlays MRP
	2,384
	2,385
	2,433
	2,031
	2,500
	2,578

	AMS User Fee Funded
	[222]
	[226]
	[229]
	[255]
	[236]
	[243]

	AMS Budget Authority
	[1,301]
	[1,322]
	[1,340]
	[1,251]
	[1,378]
	[1,419]

	Subtotal,  Budget Authority MRP
	[2,606]
	[2,611]
	[2,662]
	[2,286]
	[2,736]
	[2,821]

	Research, Education and Economics, Subtotal 
	3,068
	3,049
	3,156
	2,650
	3,252
	3,355

	Agricultural Research Service
	1,277
	1,267
	1,317
	1,070
	1,356
	1,396

	National Institute of Food and Agriculture
	1,533
	1,526
	1,573
	1,370
	1,622
	1,677

	Economic Research Service
	87
	86
	90
	45
	92
	95

	National Agricultural Statistics Service 
	171
	170
	176
	165
	182
	187

	Departmental Activities, Subtotal 
	426
	428
	437
	380
	435
	450

	Office of the Secretary
	52
	54
	54
	54
	56
	57

	Office of Civil Rights
	24
	24
	25
	22
	25
	26

	Office of Inspector General
	98
	98
	101
	87
	103
	106

	All Other Staff Offices
	253
	253
	258
	218
	252
	262

	Total Federal Outlays
	129,786
	137,848
	133,389
	133,299
	136,912
	141,299

	Budget Request
	145,939
	143,606
	149,588
	139,429
	153,328
	157,161

	Undistributed Offsetting Receipts
	[16,153]
	[5,758]
	[16,199]
	[6,130]
	[16,416]
	[15,862]

	Total Budget Authority
	214,622
	218,848
	221,447
	210,264
	223,820
	228,558


Source:  USDA Budget Summary FY 19 
1. The USDA governs and subsidizes the agricultural sector with loans, insurance, food stamps and international assistance to sustain consumer economic growth with a minimum of consumer price inflation, in a free market.  Outlays for government are expected to grow 2.5% government, 3% services and 3.3% SNAP to afford 2.7% average annual consumer price inflation and 0.6% population growth.  Because of the comfortable margin of undisclosed undistributed offsetting receipts the official budget request is estimated to grow 2.5% while most USDA sub-agencies grow 3%.  USDA agencies would sustain 1% net new employees and 1.5% raise FY 19 and FY 20, if it were not for SNAP and the Forest Service who clearly deserves to be cut to prevent forest fire. SNAP benefits need 3.3% annual growth in total spending, to help a growing population of consumers afford 2.7% average annual rate of consumer price index inflation more than the bare bones diet of the previous year, rather than less to re-interpret the totalitarian famine ordered by the Thrifty Food Plan.  The USDA anticipates it will exhaust savings from hyperinflation in their previous total budget requests by FY20, but their overestimates of sub-agency outlays in the USDA total outlay table continues to be a $10 billion a year rescission business. The bulk of the continuing agriculture department fraud involves overestimates in the outlay, budget authority and discretionary totals that need to be replaced with a consolidated balance sheet to accurately express the USDA budget authority and federal outlays.
USDA Staff Years

	
	2017 Actual
	2018 Estimate
	2019 Budget
	2019 
	2020

	Farm Production and Conservation
	
	
	
	
	

	Farm Service Agency
	4,118
	3,972
	2,802
	4,012
	4,052

	Risk Management Agency 
	474
	476
	394
	481
	486

	Natural Resources Conservation Service
	10,124
	10,800
	9,964
	10,908
	11,017

	Trade and Foreign Agricultural Affairs
	
	
	
	
	

	Foreign Agricultural Service
	1,014
	1,027
	971
	1,037
	1,048

	Rural Development
	4,807
	4,825
	3,945
	4,873
	4,922

	Food, Nutrition and Consumer Services
	1,574
	1,557
	1,557
	1,573
	1,588

	Food Safety and Inspection Service
	9,355
	9,165
	9,335
	9,335
	9,428

	Forest Service
	32,427
	32,427
	27,777
	27,777
	24,999

	Marketing and Regulatory Programs
	
	
	
	
	

	Animal and Plant Health Inspection Service
	7,615
	7,957
	7,109
	8,037
	8,117

	Agricultural Marketing Service
	2,711
	3,535
	3,635
	3,635
	3,671

	Grain Inspection, Packers and Stockyard Administration 
	681
	0
	0
	700
	707

	Research, Education and Economics
	
	
	
	
	

	Agricultural Research Service
	6,483
	6,483
	5,644
	6,548
	6,613

	National Institute of Food and Agriculture
	358
	368
	345
	372
	375

	Economic Research Service
	331
	330
	148
	333
	337

	National Agricultural Statistics Service
	973
	1,022
	982
	1,032
	1,043

	Departmental Activities
	
	
	
	
	

	Office of the Secretary and Assistant Secretaries
	97
	116
	107
	117
	118

	Office of Homeland Security and Emergency Coordination
	49
	52
	52
	53
	53

	Office of Partnerships and Public Engagement
	40
	43
	43
	43
	44

	Departmental Administration
	349
	394
	398
	398
	402

	Office of Communication
	62
	70
	71
	71
	72

	Agricultural Buildings and Facilities
	87
	92
	92
	93
	94

	Hazardous Material Management
	4
	4
	4
	4
	4

	Office of Chief Economist
	53
	64
	64
	65
	65

	Office of Hearings and Appeals
	78
	90
	85
	85
	86

	Office of Budget and Program Analysis
	48
	47
	45
	48
	48

	Office of Chief Information Officer
	987
	1,106
	1,118
	1,118
	1,129

	Office of Chief Financial Officer
	1,524
	1,637
	1,635
	1,653
	1,670

	Office of the General Counsel
	265
	258
	242
	261
	263

	Office of Ethics
	21
	20
	15
	21
	22

	Office of Civil Rights
	134
	126
	114
	135
	137

	Office of Inspector General
	475
	482
	432
	487
	492

	Subtotal, USDA Federal Staffing
	87,318
	88,545
	79,125
	85,305
	83,102

	FSA, Non-Federal Staffing
	7,401
	7,388
	6,428
	7,462
	7,537

	Total, USDA
	94,719
	95,933
	85,553
	92,767
	90,639


Source: USDA FY 19 pg. 75
B. The majority of the overestimate is hypocritically pertaining to Food and Nutrition Service (FNS) worksheet on page 42 whose Supplemental Nutrition Assistance Program (SNAP) beneficiaries have suffered unjustified reductions in benefits since 2014.  The only justified budget cut is against the Forest Service due to arson.  FY 18 the Forest Service employed 32,427, 36% of  88,500 USDA employees.  Forest Service staffing cuts of -16% FY 19 and -10% FY 20 are the only cut that is justified as punishment to prevent arson of the National Forest and surrounding communities.  Otherwise, 1% annual increase in staffing from FY 17 is estimated to be needed to inspect agricultural facilities, sustain economic growth, and promote agricultural trade with food stamp growth to redress the totalitarian famine since Halloween 2014 when the USDA first reneged on the Farm Bill of 2008 that changed the name of the Food Stamp Program to Supplemental Nutrition Assistance Program (SNAP) promising not to cut benefits.  
1. There have been a several million egg recalls in 2018 and manure testing for Salmonella is needed to prescribe medicated chicken feed.  Furthermore, there were a lot of moldy grain products sold in the summer of 2018, causing an excruciating antibiotic resistant tooth ache and gastroenteritis, that can be directly attributed to the threatened termination of the Grain Inspection, Packers and Stockyards Administration.  Proposed Agriculture Department budget cuts are overruled by multi-million egg recalls of Salmonella contaminated eggs and poultry, moldy grain, and imported coffee contaminated with equal parts bad water, sheep shit, coffee leaf rust Hemileia vastatrix damaged C. arabica , and robusta Coffea canephora genetically modified rust resistant strain to be labeled and sold for less under Arts. 24 and 25 of the Cartagena Protocol on Biosafety of 2000 and Nagoyo Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from Their Utilization to the Convention on Biological Diversity of 2010.  Coffee quality has deteriorated; due to a rust many coffee bean growing regions have had to change to an inferior quality bean that requires an injunction under Biosafety Protocol to prevent its international sale as premium coffee, and an equal quantity of sheep shit.  Art. 24(2) of the Cartagena Protocol on Biosafety to the CBO of 2000 encourages non-Parties contribute appropriate information to the Biosafety Clearing-House on living modified organisms released in, or moved into or out of, areas within their national jurisdictions.  Art. 25 allows Parties to penalize the illegal transboundary movement of living modified organisms; the cost of repatriation or destruction is paid by the country of origin.  The Nagoyo Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from the Their Utilization to the Convention on Biological Diversity (CBD) of 2010.  The objective of this Protocol is the fair and equitable sharing of the benefits arising from the utilization of genetic resources, including by appropriate access to genetic resources and by appropriate transfer of relevant technologies, taking into account all rights over those resources and to technologies, and by appropriate funding, thereby contributing to the conservation of biological diversity and the sustainable use of its components.  Cheap genetically modified coffee and healthy organic coffee at regular prices.  USDA budget cuts and economic sanctions have caused too much irritable bowel syndrome to entertain any witness elimination strategies proposed by this President who has failed to prosecute the Forest Service for arson and instead targeted the Offices of Ethics and Civil Rights to suffer the first staffing cuts FY 18.  The USDA redresses the FY 18 cut in food inspection FY 19 to redress the sale of adulterated and misbranded grain products.  Adulterated and misbranded foodstuffs and agricultural products are removed from the market to protect public health under Sec. 301 of the Food, Drug and Cosmetic Act (FD&CA) under 42USC§331.  As a rule, except for the Forest Service, whose National Forest fire risk continues to be 65 times that of National Parks, no USDA budget cuts or increases pass.
§303a Farm Production and Conservation 
A. As part of the USDA reorganization in May 2017, the Farm Production and Conservation (FPAC) mission area was formed to focus on domestic agricultural issues of the prior Farm and Foreign Agricultural Services. Locating the Farm Service Agency (FSA), the Risk Management Agency (RMA), and the Natural Resources Conservation Service (NRCS) under one mission area provides a simplified one-stop shop for USDA’s primary customers, the men and women farming, ranching, and managing private forests across America. FSA, RMA and NRCS implement programs designed to mitigate the significant risks of farming through crop insurance, conservation programs and technical assistance, and commodity, lending, and disaster programs.  In October 2017, the FPAC Business Center (FBC) was formed to consolidate enterprise-wide back-office functions within the newly formed FPAC mission area. FBC will be responsible for financial management, budgeting, human resources, information technology, acquisitions/ procurement, customer experience, internal controls, risk management, strategic and annual planning, and other mission-wide activities in support of the customers and employees of FSA, NRCS, and RMA.  FPAC is finance by its component agencies, does not cost taxpayers anything and is not worth mentioning in the budget summary.   
Farm Service Agency FY 17 – FY 20 

(millions)
	
	2017 Actual 
	2018 Estimate
	2018 Arrears
	2019 Budget
	2019 Arrears
	2020

	Discretionary
	
	
	
	
	
	

	FSA Salaries and Expenses (Direct Appropriation)
	1,206
	1,180
	1,242
	920
	1,280
	1,318

	Transfer from Program Accounts
	310
	308
	319
	267
	329
	339

	Total, Salaries and Expenses
	1,516
	1,487
	1,561
	1,187
	1,609
	1,657

	Agricultural Credit Insurance and Program Account
	
	
	
	
	
	

	Loan Subsidy
	90
	89
	93
	77
	96
	98

	Loan Program Expenses
	10
	10
	10
	10
	11
	11

	Total, ACIF Program Account
	100
	99
	103
	87
	107
	109

	State Mediation Grants
	4
	4
	4
	3
	4
	4

	Grassroots Source Water Protection Program
	7
	7
	7
	0
	7
	8

	Total, Ongoing Discretionary Programs
	1,627
	1,598
	1,675
	1,277
	1,727
	1,778

	Other Funding
	
	
	
	
	
	

	Reforestation Pilot Program
	1
	1
	1
	0
	1
	1

	Geographically Disadvantaged Farmers and Ranchers
	2
	2
	2
	0
	2
	2

	Emergency Conservation Program
	132
	29
	136
	0
	140
	144

	ARC Pilot 
	5
	5
	5
	0
	5
	6

	Total, Other Funding
	140
	37
	144
	0
	148
	153

	Mandatory 
	
	
	
	
	
	

	Diary Indemnity Program
	1
	1
	1
	1
	1
	1

	Total, FSA
	1,768
	1,636
	1,820
	1,279
	1,876
	1,932

	Transfer from Program Accounts
	310
	308
	319
	267
	329
	339

	Federal Outlays
	1,458
	1,328
	1,501
	1,012
	1,547
	1,593


Source: USDA FY 19 pg. 14
B. In 2017, FSA made available $7.7 billion through direct and guaranteed loans.  USDA budget credit authority is comprised of about $48 billion in lending FY 19 under 2USC§622(2)(A)(ii)(10) $7.6 billion for farm loans, $5.5 billion for export guarantees, $5.5 billion for electric loans, $690 million telecommunication loans, $1.2 billion in direct loans for water and waste disposal facilities, $24 billion loan level for the guaranteed single family housing program, $3.5 billion in program level funding for Community Facilities direct loans. For farm operating loans, the Budget provides $1.5 billion for direct loans and $1.6 billion for guaranteed loans. The requested loan levels will serve an estimated 32,561 farmers, 26,785 of whom will receive direct loans and 5,776 will receive guaranteed loans. For farm ownership loans, the Budget includes funding to support $1.5 billion in direct loans and $2.75 billion for guaranteed loans. These loan levels will provide 13,864 people with the opportunity to either acquire their own farm or keep an existing one; 8,241 borrowers will receive direct loans and 5,623 will receive guaranteed loans. The Budget includes $38 million loan level for emergency (EM) loans. Demand for EM loans is difficult to predict; funding is requested to ensure that support is available in the event of a natural disaster. 
Agricultural Credit Insurance Fund FY 17 – FY 20
(millions)
	
	PL 17
	BA 17
	PL 18
	BA 18
	PL 19
	BA 19
	PL 19
	BA 19
	PL 20
	BA 20

	Farm Operating Loans
	
	
	
	
	
	
	
	
	
	

	Guaranteed Unsubsidized
	1,960
	21
	1,877
	21
	1,600
	17
	2,078
	22
	2,140
	23

	Direct
	1,530
	65
	1,602
	65
	1,500
	59
	1,622
	69
	1,671
	71

	Total, Operating Loans
	3,490
	8
	3,479
	86
	3,100
	76
	3,700
	91
	3,810
	94

	Farm Ownership Loans
	
	
	
	
	
	
	
	
	
	

	Guarantee Unsubsidized
	2,750
	0
	2,750
	0
	2,750
	0
	2,750
	0
	2,750
	0

	Direct
	1,500
	0
	1,500
	0
	1,500
	0
	1,500
	0
	1,500
	0

	Total, Ownership Loans
	4,250
	0
	4,250
	0
	4,250
	0
	4,250
	0
	4,250
	0

	Emergency Loans
	23
	1
	25
	1
	38
	1
	24
	1
	25
	1

	Indian Land Acquisition Loans
	20
	0
	20
	0
	20
	0
	20
	0
	20
	0

	Highly Fractionated Indian Land Loans
	10
	3
	11
	3
	0
	0
	11
	3
	12
	3

	Boll Weevil Eradication Loans
	60
	0
	60
	0
	60
	0
	60
	0
	60
	0

	Guaranteed Conservation Loans
	150
	0
	150
	0
	150
	0
	150
	0
	150
	0

	Total ACIF
	8,003
	90
	7,996
	89
	7,618
	77
	8,215
	95
	8,328
	98


Source: USDA FY 19. PL Program Level, BA Budget Authority
C. Commodity Credit Corporation (CCC) was incorporated October 17, 1933, under a Delaware charter with a capitalization of $3 million. It was initially managed and operated in close affiliation with the Reconstruction Finance Corporation, which funded its operations.  On July 1, 1939, CCC was transferred to the United States Department of Agriculture (USDA). It was reincorporated on July 1, 1948, as a Federal corporation within USDA by the Commodity Credit Corporation Charter Act (62 Stat.1070; 15 U.S.C. 714). As amended through the Presidential Appointment Efficiency and Streamlining Act of 2011, P.L. 112-166, Enacted August 10, 2012.  
Commodity Credit Corporation FY 17 – FY20
(millions)
	
	2017 Actual
	2018 Estimate
	2019 Budget
	2019 Arrears
	2020

	Mandatory
	
	
	
	
	

	Commodity Credit Corporation Fund
	7,062
	8,450
	11,349
	6,822
	7,027

	Tobacco Trust Fund
	3
	0
	0
	0
	0

	Total, Current Law
	7,065
	8,450
	11,349
	6,822
	7,027

	Proposed Legislation
	0
	0
	-1,031
	0
	0

	Total, CCC
	7,065
	8,450
	10,318
	6,822
	7,027


Source: USDA FY 19 pg. 16
1. The CCC Charter Act, as amended, aids producers through loans, purchases, payments, and other operations, and makes available materials and facilities required in the production and marketing of agricultural commodities.  The CCC Charter Act also authorizes the sale of agricultural commodities to other government agencies and to foreign governments and the donation of food to domestic, foreign, or international relief agencies. CCC also assists in the development of new domestic and foreign markets and marketing facilities for agricultural commodities.  CCC has no operating personnel. Its price support, storage, and reserve programs, and its domestic acquisition and disposal activities are carried out primarily through the personnel and facilities of the Farm Service Agency (FSA).  FSA provides administrative support for the Commodity Credit Corporation (CCC), which funds most of the commodity and export programs, and some of the USDA conservation programs. 
CCC Net Outlays FY 17 – FY 20
(millions)
	
	2017 Actual
	2018 Estimate
	2018 Arrears
	2019 Budget
	2019 Arrears
	2020

	Commodity Payments
	
	
	
	
	
	

	Direct Payments
	4
	0
	4
	0
	4
	4

	Loan Deficiency Payments
	52
	7
	54
	22
	55
	57

	Agriculture Risk Coverage/Price Loss Coverage
	7,094
	7,556
	7,307
	4,965
	7,526
	7,752

	Dairy Margin Protection Program
	0
	31
	31
	57
	57
	59

	Other
	124
	172
	128
	49
	132
	136

	Subtotal, Commodity Payments
	7,274
	7,766
	7,524
	5,093
	7,774
	8,008

	Disaster
	401
	464
	413
	487
	425
	438

	Noninsured Crop disaster Assistance Program
	157
	150
	162
	150
	167
	172

	Biomass Crop Assistance Program
	5
	0
	0
	0
	0
	0

	All Other
	-41
	475
	475
	489
	489
	504

	Total, CCC Commodity Programs
	7,796
	8,855
	8,574
	6,219
	8,855
	9,122

	Conservation Programs
	
	
	
	
	
	

	Conservation Reserve Program
	1,882
	2,128
	1,939
	2,220
	1,997
	2,057

	Emergency Forestry Conservation Reserve Program
	5
	2
	5
	2
	5
	6

	Total, Conservation Programs
	1,887
	2,130
	1,944
	2,222
	2,002
	2,063

	Export Programs
	
	
	
	
	
	

	Quality Samples Program
	1
	3
	3
	3
	3
	3

	Market Access Program
	200
	200
	200 
	200 
	200
	200 

	Foreign Market Development (Cooperatory) Program
	9
	9
	9
	0
	10
	10

	Total, Export Programs
	210
	212
	212
	203
	213
	213

	Total CCC Fund 
	9,893
	11,197
	10,730
	8,644
	11,070
	11,398

	Other CCC Activities
	
	
	
	
	
	

	CCC Export Loans (including Liquidating Account)
	23
	25
	24
	12
	24
	25

	Pima Agriculture Cotton Trust Fund 
	15
	16
	16
	0
	16
	16

	Agricultural Wool Apparel Manufacturers Trust Fund 
	27
	28
	28
	30
	29
	30

	Farm Storage Facility Loans
	11
	11
	11
	0
	12
	12

	Total, Other CCC Programs
	76
	80
	79
	42
	81
	83

	Total Current Law
	9,969
	11,277
	10,809
	8,686
	11,151
	11,481

	Proposed Legislation
	0
	0
	0
	-1,031
	0
	0

	Total CCC
	9,969
	11,277
	10,809
	7,655
	11,151
	11,481


Source: USDA FY 19 pg. 17

2. The commodity programs provide risk management and financial tools to farmers and ranchers. These programs, including the Agriculture Risk Coverage (ARC), Price Loss Coverage (PLC), and Margin Protection Program for Dairy (MPP), provide protection against adverse market fluctuations; hence, outlays for many of these programs vary significantly from year to year as market conditions change.  The Livestock Indemnity Program (LIP), Livestock Forage Disaster Program (LFP), Emergency Assistance for Livestock, Honey Bees, and Farm-Raised Fish Program (ELAP), and the Tree Assistance Program (TAP) were authorized by the 2008 Farm Bill, through September 30, 2011, under the USDA Supplemental Disaster Assistance Program. The 2014 Farm Bill reauthorized these programs under CCC and made payments retroactive for losses from October 1, 2011. Under the terms of the 2014 Farm Bill, producers are no longer required to purchase crop insurance or Non-Insured Crop Disaster Assistance Program (NAP) coverage to be eligible for these programs.  In 2017, conservationists assisted in developing conservation plans on 27 million acres of private land.  

CCC Fund Commodity Payments 
(millions)
	
	2017 Actual 
	2018 Estimate
	2019 Budget

	Commodity 
	
	
	

	Food Grains
	4,552
	3,416
	2,259

	Wheat
	1,106
	2,286
	1,508

	Rice
	542
	1,059
	358

	Upland and Extra Long Staple Cotton
	-1
	111
	53

	Soybeans and Products
	1,125
	191
	159

	Peanuts
	545
	604
	626

	Minor Oilseeds
	94
	28
	43

	Honey
	-4
	0
	0

	Vegetable Oil Products
	-
	69
	77

	Other Commodities
	167
	2
	10

	Total, Commodity Payments
	8,126
	7,766
	5,094


Source: USDA FY 19 pg. 18
3. For the 2014 through 2018 crop years, all of the producers on a farm had to make a 1-time, irrevocable election to obtain either (1) price loss coverage under section 7USC§9016 on a covered commodity-by-covered-commodity basis; or (2) agriculture risk coverage under §9017.  Not later than September 1, 2014, the Secretary shall establish and administer a margin protection program for dairy producers when actual dairy production margins are less than the threshold levels for a margin protection payment under §9053.  The Secretary has been paying fair market value for livestock that the USDA disposes of to prevent outbreaks of disease under §8306.  Since fiscal year 2012 such sums as are necessary of the funds of the Commodity Credit Corporation to make livestock indemnity payments to eligible producers on farms that have incurred livestock death losses in excess of the normal mortality have been made.  Indemnity payments to an eligible producer on a farm shall be made at a rate of 75% of the market value of the applicable livestock on the day before the date of death of the livestock under §9081.  This program relieves the USDA of needing to quarantine and destroy diseased animals as a matter of eminent domain for farms to be eligible.  Large farms really need to be charged premiums.  
4. The commodity programs are critical components of the farm safety net, serving to expand domestic market opportunities and provide risk management and financial tools to farmers and ranchers. Net CCC expenditures in 2015 are significantly below the 2014 level primarily as a result of timing differences associated with the 2014 Farm Bill commodity programs. Prior to enactment of the 2014 Farm Bill, the 2015 commodity program payments would have been primarily composed of 2014-crop direct payments and 2013-crop counter-cyclical and average crop revenue election (ACRE) payments. However, the 2014 Farm Bill terminated the direct counter-cyclical, and ACRE program for the 2014 crop and authorized in their place the Agricultural Risk Coverage (ARC) and Price Loss Coverage (PLC) programs. Under the terms of the 2014 Farm Bill, the 2014 crop ARC/PLC payments cannot be made before October 1, 2015 (i.e. fiscal year 2016). As a result, the 2015 commodity program payments reflect a reduction of about $4.7 billion for the termination of the direct payment program. The final counter-cyclical and ACRE payments available under the 2008 Farm Bill are reflected in the 2015 commodity program payments and disappear in 2016. In addition, 2015 commodity program payments for Upland Cotton reflected about $500 million in payments for the 2014 crop year under the Cotton Transition Assistance Payment (CTAP) program for upland cotton. CTAP was authorized in the 2014 Farm Bill to provide payments to growers of upland cotton as they transition from direct payments to the new Stacked Income Protection Plan (STAX) for producers of upland cotton. STAX will be effective for the 2015 and subsequent crop years and will be administered by the Risk Management Agency.
D. The Federal crop insurance program provides a safety net that protects producers from a wide range of risks caused by natural disasters, as well as the risk of price fluctuations. Currently, about 80% of risk protection is provided by “revenue insurance,” which protects against losses due to low yields, low prices, or a combination of low yields and prices.  For the 2017 crop year, the Federal crop insurance program provided about $106.0 billion in risk protection or about $74.6 billion in (normalized) risk protection.  In 2017, the total cost for the Federal crop insurance programs was $5.2 billion. Of this amount, about $919 million was for net indemnities to producers (gross indemnities minus producer paid premiums/fees). Another $1.5 billion was paid to the private insurance companies for delivery expenses and $2.6 billion for underwriting gains, and $64 million was used for Federal Crop Insurance Act initiatives, such as Risk Management Education Partnership Agreements.  As of January 1, 2018, the loss ratio for crop year 2017 is expected to be in the 0.60 to 0.70 range. Estimated losses for crop years 2018 and 2019 reflect the statutory target loss ratio of 1.0.  Crop insurance program levels are estimated to increase from $8.8 billion less -$3.7 billion premiums and fees for $5.1 billion outlays FY 17 to $12.7 billion less -$3.8 billion premiums for $8.9 billion outlays FY 18 and $12.3 billion less -$3.7 billion makes $8.7 billion outlays FY 19.
1. In 2017, FSA provided over $7.9 billion in Agriculture Risk Coverage (ARC) and Price Loss Coverage (PLC) financial assistance to producers for the 2015 crop year. 
Risk Management Agency FY 17 – FY 20
(millions)
	
	2017 Actual 
	2018 Estimate
	2018 Arrears
	2019 Budget
	2019 Arrears
	2020

	Salaries and Expenses Appropriations
	75
	75
	77
	38
	79
	81

	Offsetting Collections
	0
	0
	0
	20
	0
	0

	Mandatory Transfers
	
	
	
	
	
	

	Federal Crop Insurance Act (FCIA) Initiatives
	9
	9
	9
	9
	10
	10

	Total, Discretionary
	84
	84
	86
	67
	89
	91

	Mandatory
	
	
	
	
	
	

	Delivery and Other Administrative Expenses
	1,489
	1,355
	1,526
	1,355
	1,564
	1,604

	Federal Crop Insurance Act (FCIA) Initiatives
	61
	72
	63
	64
	64
	66

	Gross Indemnities
	4,596
	10,128
	4,734
	9,783
	4,876
	5,022

	Underwriting Gains
	2,594
	1,101
	2,672
	1,121
	2,752
	2,835

	Farm Bill: Agricultural Management Assistance
	3
	4
	3
	0
	3
	4

	Other FCIC Activities
	20
	20
	20
	0
	20
	20

	Subtotal, Crop Insurance Program Level
	8,847
	12,764
	9,104
	12,390
	9,368
	9,642

	Less: Producer Premium and Administrative Fees
	-3,677
	-3,786
	-3,786
	-3,639
	-3,639
	-3,730

	Total, Mandatory
	5,170
	8,878
	5,318
	8,751
	5,729
	5,912

	Total, RMA
	5,254
	8,962
	5,404
	8,818
	5,818
	6,003


Source: USDA FY10 pg. 20
1. Crop insurance policies are available for more than 100 crops, but four crops-corn, cotton, soybeans, and wheat-account for more than two-thirds of all the acres enrolled in crop insurance programs.  There were $11 billion payouts in 2012.  The Federal crop insurance program continues to be highly subsidized and costs the Government on average about $9 billion a year. This includes $3 billion for the private insurance companies to administer and underwrite the program and $6 billion in premium subsidies to farmers and other expenses.  Crop insurance premiums need to be modified so that premiums for certified organic farms are 10% cheaper because organic crops are known to be 10% more flood and drought resistant under 7CFR§400.711.  To treat the large, and often uninsurable GM corporations, who receive commodity program funds that drive the inexorable increase in farm size, fairly; it seems wise for the USDA to charge farmers a premium to be eligible for commodity program payments that have evolved income protection plans indistinguishable from crop insurance.  The basic structure of crop insurance is the same, whether a producer chooses a yield-based or revenue-based policy. The producer chooses a certain level of insurance covering different levels of yield or revenue loss. The amount a producer pays in premiums increases with the level of coverage. The cost to taxpayers in premium subsidies and administrative and operation reimbursement also increases with the level of coverage chosen by a producer. 
2. When electing to participate in a yield based crop insurance program, the producer selects both the percentage of yield loss of the crop covered by the crop insurance policy and the percentage of the market price of the covered crop based on estimated market conditions.  The most basic level of coverage is so-called catastrophic coverage. Under this policy the producer receives a payment for losses greater than 50% of "normal" yield and 55% of the estimated market price of the crop. Taxpayers pick the total cost of the premium for catastrophic coverage. Producers can select or "buy-up" higher levels of insurance coverage. Producers can buy-up policies that cover 50% of yield losses and 100% of estimated market price of the covered crop or up to 75% of yield losses and 100% of estimated market price for that crop. Taxpayers subsidize a lower percentage of the premium as the level of coverage goes up, but the costs to taxpayers go up as the coverage level increases but the premium costs also go up.  So-called "Actual Production History" (APH) crop insurance policies account for over 90% of the yield-based policies sold.
3. Revenue-based insurance policies operate in much the same way as yield-based policies except that producers insure a target level of revenue based on the market prices of the covered crop and the producer's yield history. As with yield-based policies, the producer can select higher levels of revenue insurance. The percentage of the total premium paid by a producer increases as the amount of revenue covered by insurance increases. The cost total cost of premiums goes up as coverage goes up, which means the cost to taxpayers also goes up with higher levels of production even as the share of the premium covered by taxpayers goes down. The producer receives a payment when his or her actual revenue falls below the insured target level of revenue if the producers experience a loss of yield, a decline in prices, or some combination of both.  Revenue-based insurance policies were first introduced as a pilot program in 1997. By 2003, revenue-based policies covered more acres than those covered by APH policies.
E. On April 27, 1935 Congress passed Public Law 74-46, in which it recognized that "the wastage of soil and moisture resources on farm, grazing, and forest lands, is a menace to the national welfare" and established the Soil Conservation Service (SCS) as a permanent agency in the USDA.  The Conservation Reserve Program (CRP) has protected and conserved environmentally sensitive land since 1985. In 2017, USDA enrolled 390,000 acres under general signup, and approved 1.2 million acres under continuous signups and 511,000 acres in the CRP grasslands program.  In 1994, SCS’s name was changed to the Natural Resources Conservation Service to better reflect the broadened scope of the agency’s concerns to include forestry.  The Soil Conservation Service (SCS) helps to determine what land is feasible to irrigate (soil type and slope) and when and how much water will be needed (specific crops and soil conditions), they will also suggest the most economical and efficient ways to deliver the water to the fields.  All on farm irrigation begins with the supply canal or ditch.  Water levels should be a minimum of one foot above the highest point of the field, and the canal or ditch should have the necessary head-gate division boxes, turnouts and siphons to divert the water to the appropriate field from whence it is diverted again, into furrows.  Slope should not exceed 0.25 percent for row crops or 5 to 6 percent for cover crops.  Length and depth of furrow are determined by the potential rate of water flow and the absorptive rate of the soil.  A free, individualized “Soil and Water Conservation Plan” complete with aerial photographs, soils maps, and soil survey interpretations, crop seed selections, contouring and irrigation problems, are available from the US Soil and Conservation Service (SCS).
Natural Resources Conservation Service FY 17 – FY 20
(millions)

	
	2017 Actual 
	2018 Estimate
	2018 Arrears
	2019 Budget
	2019 Arrears
	2020

	Discretionary 
	
	
	
	
	
	

	Private Lands Conservation Operations
	864
	858
	890
	669
	917
	944

	Watershed Rehabilitation Program
	12
	12
	12
	0
	13
	13

	Water Bank Program
	4
	4
	4
	0
	4
	4

	Small Watershed P.L. 83-466
	150
	149
	155
	0
	159
	164

	Emergency Watershed Protection Program
	103
	0
	106
	0
	109
	113

	Total, Discretionary
	1,133
	1,023
	1,167
	669
	1,202
	1,238

	Mandatory
	
	
	
	
	
	

	Farm Bill Programs
	
	
	
	
	
	

	Environmental Quality Incentives Program
	1,551
	1,524
	1,598
	1,614
	1,646
	1,695

	Agricultural Conservation Easement Program
	466
	234
	480
	250
	494
	509

	Regional Conservation Partnership Program
	93
	93
	96
	100
	99
	102

	Conservation Security Program
	5
	0
	0
	0
	0
	0

	Conservation Stewardship Program
	1,149
	1,334
	1,184
	1,645
	1,219
	1,256

	Agricultural Management Assistance
	3
	3
	3
	0
	3
	3

	Small Watershed Rehabilitation Program
	8
	6
	8
	3
	9
	9

	Conservation Reserve Program Tech Assist.
	112
	89
	115
	95
	119
	122

	Total, Mandatory
	3,382
	3,283
	3,484
	3,707
	3,589
	3,696

	Total, Current Law
	4,520
	4,306
	4,651
	4,376
	4,791
	4,934

	Proposed Legislation
	0
	0
	0
	-40
	0
	0

	Total, NRCS
	4,520
	4,306
	4,651
	4,336
	4,791
	4,934


Source: USDA FY 19 pg. 22
1. Without the forest or windbreak cover, the soils have eroded at an accelerated rate.  24 billion tons of topsoil are lost worldwide each year to deforestation and a sixth of that, 4 billion, is lost in the United States.  Soil is washed to sea, or lodged as dam-filling siltation in reservoirs (that cost taxpayers over 50 million dollars a year)). During the Ice Age, glaciers deposited an average of about 10 billion tons of till in morraines and outwash fans every year.  The total movement of earth by humans now is estimated to be around 40-45 billion tons per year.  Nearly 40 percent of the soils of the world are now seriously degraded.  Globally, nearly one-third of the land devoted to farming has been lost to erosion in the last forty years and continues to be lost at a rate of some 25 million acres per year. The cultivation of maize has probably sent more soil down the Mississippi River in the last century than natural erosion did in the preceding twenty.  Clever compilers of statistics say that for every bushel of corn produced, five bushels of soil wash into lowlands, ditches and streams or blow into the next county.  
Farm Production and Conservation Business Center, Transfers FY 17 – FY 19
(millions)
	
	2017 Actual
	2018 Estimate
	2019 Budget

	FSA Salaries and Expenses
	0
	0
	115

	NRCS Conservation Technical Assistance
	0
	0
	58

	NRCS Soil Conservation 
	0
	0
	6

	RMA Salaries and Expenses
	0
	0
	17

	Subtotal, Discretionary
	0
	0
	196

	FSA Agriculture Credit Insurance Fund Transfer 
	0
	0
	16

	Total, Discretionary 
	0
	0
	212

	Mandatory
	
	
	

	NRCS Agricultural Conservation Easement Program
	0
	0
	8

	NRCS Conservation Stewardship Program
	0
	0
	21

	NRCS Environmental Quality Incentives Program
	0
	0
	31

	Total, Mandatory
	0
	0
	60

	Total, FBC
	0
	0
	273


Source: USDA FY 19 pg. 27
F. In October 2017, the FPAC Business Center (FBC) was formed to consolidate back-office functions within the newly formed FPAC mission area. FBC will be responsible for financial management, budgeting, human resources, information technology, acquisitions/procurement, customer experience, internal controls, risk management, strategic and annual planning, and other mission-wide activities in support of the customers and employees of FSA, NRCS, and RMA. The FBC will be established in 2018 via a transfer of funding and personnel from FSA, RMA, and NRCS. The FBC will also provide administrative support for the CCC. Accordingly, the 2019 Budget reduces the direct appropriation for FSA, RMA, and NRCS and provides funding directly to the FBC. In addition, FBC would be funded through transfers from ACIF and Farm Bill conservation programs. In 2019, $272.7 million and 1,750 staff years will be available for the FBC. This includes, $131.5 million and 832 staff years from FSA, $17 million and 82 staff years from RMA, and $124.3 million and 836 staff years from NRCS. FBC will be funded by both mandatory and discretionary funds, and is a perfect example of how incompetent the distinction between mandatory and discretionary funds.  Because FPAC Business Center is entirely comprised of components of the budgets of other agencies FPAC estimates should not be included in any budget table or future budget summaries.  Mentioning FPAC in the total has resulted in overestimate.  
§313b Trade and Foreign Agricultural Affairs 

A. The Trade and Foreign Agricultural Affairs mission area (TFAA), established by the Secretary in May, 2017, works to reduce trade barriers that impede or disadvantage U.S. agricultural exports and to open new markets for U.S. farm products. The mission area includes the activities of the Foreign Agricultural Service (FAS).  As part of the reorganization in 2017, the U.S. Codex Alimentarius Office was transferred from the Food Safety and Inspection Service to TFAA. P.L. 480 Title II grants fund emergency and development food aid programs authorized under Title II of the Food for Peace Act (P.L. 83-480).  Funding for Title II is appropriated to the USDA and is administered by the U.S. Agency for International Development (USAID). There is no request for P.L. 480 Title II as part of an Administration effort to streamline foreign assistance, prioritize funding, and use funding as effectively and efficiently as possible.  The Bill Emerson Humanitarian Trust (the Trust) is a commodity and/or monetary reserve designed to ensure that the United States can meet its international food assistance commitments under P.L. 480 Title II. PL 480 spending must not be subjected to any cuts and instead re-estimated at 3% annual growth since FY 2017, with arrears for funding shortfalls FY 18, to begin to respond to the increase in global hunger due to climate change.
Trade and Foreign Agricultural Affairs FY 17 – FY 20
(millions)

	
	2017 Actual 
	2018 Estimate
	2018 Arrears
	2019 Budget
	2019 Arrears
	2020 

	FAS Salaries and Expenses
	
	
	
	
	
	

	Salaries and Expenses (Direct Appropriations)
	197
	195
	203
	193
	209
	215

	Transfer from CCC Export Credit Program Account
	[6]
	[6]
	[6]
	[6]
	[7]
	[7]

	Total, FAS Salaries and Expenses
	[203]
	[201]
	[209]
	[199]
	[216]
	[222]

	Foreign Food Assistance
	
	
	
	
	
	

	McGovern-Dole International Food for Education Program
	202
	200
	208
	0
	214
	221

	P.L. 480 Title II Donations
	1,600
	1,589
	1,648
	0
	1,697
	1,748

	P.L. 480 Title I  Program Account Transfer to FSA S&E 
	0
	0
	0
	0
	0
	0

	Total, International Food Assistance
	1,802
	1,789
	1,856
	0
	1,911
	1,969

	Mandatory
	
	
	
	
	
	

	Quality Samples Program
	1
	3
	3
	3
	3
	3

	Foreign Food Assistance
	
	
	
	
	
	

	Food for Progress – CCC Funded
	166
	166
	171
	166
	176
	181

	Bill Emerson Humanitarian Trust
	0
	0
	0
	0
	0
	0

	Farm Bill Market Development Programs
	
	
	
	
	
	

	Market Access Program
	188
	200
	194
	200
	200
	205

	Emerging Market Program
	8
	10
	8
	0
	9
	9

	Foreign Market Development (Cooperator) Program
	32
	35
	33
	0
	34
	35

	Technical Assistance for Specialty Crops Program
	8
	9
	9
	0
	9
	

	Pima Agriculture Cotton Trust Funds
	15
	16
	16
	0
	16
	16

	Agricultural Wool Trust Fund
	27
	28
	28
	30
	29
	30

	Total, Farm Bill Market Development Programs
	278
	298
	
	230
	
	

	Total, Mandatory
	445
	467
	
	399
	
	

	Total, Current Law
	2,449
	2,458
	
	599
	
	

	Proposed Legislation
	0
	0
	
	-166
	
	

	Total, FAS
	2,449
	2,458
	
	433
	
	

	GSM-102 Guarantees
	[1,582]
	[5,000]
	[2,000]
	[5,000]
	[2,000]
	[2,000]

	Facilities Financing Guarantees
	0
	[500]
	
	[500]
	
	

	Total, CCC Export Credit
	[1,582]
	[5,500]
	
	[5,500]
	
	


Source: USDA FY 19 pg. 30

1. The United States has free trade agreements (FTA) with 20 countries around the world that expand export opportunities for U.S. food and agricultural producers.  Recent U.S. successes in international trade include easing the entry of U.S. citrus into the EU market, an agreement with Argentina that allows U.S. pork entry for the first time since 1992, the return of American beef to China after a hiatus that began in 2004, an agreement that provides market access for U.S. rice exports to China for the first time, and the cancellation of the 2014 ban on U.S. poultry and poultry products to South Korea.   The CCC export credit guarantee programs, administered by FAS in conjunction with FSA, provide payment guarantees for the commercial financing of U.S. agricultural exports.  The Budget includes a dramatic increase in overall program level from $1.2 billion to $5.5 billion for CCC export credit guarantees in 2019, that is excessive and needs to be reduced to an increase to $2 billion program level to respond to the trade war with China without alarming growth in retaliatory export loan subsidies.  The Budget also includes an estimated program level of $500 million for facility financing guarantees. Under this activity, CCC provides guarantees to facilitate the financing of goods and services exported from the United States to improve or establish agriculture-related facilities in emerging markets.  
B. Agricultural products, sometimes referred to as food and fiber products, cover a broad range of goods from unprocessed bulk commodities like soybeans, feed corn and wheat to highly-processed, high-value foods and beverages like sausages, bakery goods, ice cream, or beer sold in retail stores and restaurants. All of the products found in Chapters 1-24 (except for fishery products in Chapter 3) of the U.S. Harmonized Tariff Schedule are considered agricultural products. These products generally fall into the following categories: grains, animal feeds, and grain products (like bread and pasta); oilseeds and oilseed products (like canola oil); livestock, poultry and dairy products including live animals, meats, eggs, and feathers; horticultural products including all fresh and processed fruits, vegetables, tree nuts, as well as nursery products and beer and wine; unmanufactured tobacco; and tropical products like sugar, cocoa, and coffee. Certain other products are considered ‘‘agricultural,’’ the most significant of which are essential oils (Chapter 33), protein isolates and modified starches (Chapter 35), raw rubber (Chapter 40), raw animal hides and skins (Chapter 41), and wool and cotton (Chapters 51-52). Manufactured products derived from plants or animals, but which are not considered ‘‘agricultural’’ by USDA’s definition are cotton yarn, textiles and clothing; leather and leather articles of apparel; and cigarettes and spirits. The World Trade Organization’s definition of agricultural products varies in that it includes some products like spirits and tobacco products.
1. Agricultural exports account for 20% of the value of farm income, and make a critical contribution to the prosperity of local and regional economies across rural America through increased sales and higher commodity prices. Every $1 billion worth of agricultural exports supports an estimated 8,100 jobs and $1.28 billion in economic activity. In FY 2017, U.S. farm and food exports reached $140.5 billion, the third highest total on record. U.S. agricultural exports have continued to outpace U.S. agricultural imports since 1960, generating a surplus in U.S. agricultural trade. Agricultural exports in 2018 are expected to reach $140 billion.  Agriculture exports had the strongest five-year period of growth in US history and reached an all-time high of $152.5 billion in 2014. Agricultural exports remained flat until the 1960s but began to rise dramatically by the 1970s, propelled by adjustments in exchange rates as the dollar was freed from the gold standard and by the Soviet Union’s growing appetite for imported grains and oilseeds.  The agricultural sector of the 21st century, on the other hand, is concentrated on a small number of large, specialized farms in rural areas where less than a fourth of the U.S. population lives. 
2. U.S. agricultural exports have been larger than U.S. agricultural imports since 1960, generating a surplus in U.S. agricultural trade.  International trade has a major impact on U.S. agriculture. Exports are crucial, providing a market for a major share of crop production and a growing share of meat output. In 1996, 28% of U.S. farm cash receipts were generated by exports, while only 7% of U.S. gross domestic product (GDP) was attributable to exports.  U.S. agricultural exports have varied widely rapid growth in the 1970s, the slump of the early 1980s, and the subsequent export recovery. Over this period, the value of agricultural exports has exceeded the cost of agricultural imports, generating a trade surplus each year. This surplus has contributed positively to the overall U.S. trade balance, allowing the importation of foreign-made cars, petroleum, electronics and wearing apparel. In 1996, more than one-half of all U.S. wheat production and 48 percent of rice production was exported. Cotton, soybeans and corn producers also depend on exports for large shares of their market. Although beef and pork export shares are lower, poultry exports account for 17% of production.
3. The animal product share of total exports more than doubled during the 1973-94 period, but crop products still accounted for four out of five export dollars in 1994. Bulk commodities—food grains, feed grains, oilseeds and their products—dominated crop exports during this period, but this dominance has been eroding and the composition of crop exports changed. Exports of high value items, such as vegetables, fruits, and nuts more than tripled, increasing from 5.8% of total exports in 1973 to 18.1% in 1994. These changes occurred gradually and irrespective of the fluctuations in the value of total exports.  In 1996 US agricultural exports as a share of the production of certain products was: wheat 54%, soybeans 35%, rice 48%, cotton 42%, tobacco 14%, corn 24%, poultry 17%, beef 5% and pork 4%.  Japan has been consistently ranked as the number one export market and its importance has been increasing. South Korea and Taiwan are also important Asian markets. China has been an erratic buyer of U.S. exports and many are optimistic it may become a major market. Canada has increased in importance as an export market and ranked second only to Japan in 1992. To the South, Latin America, particularly Mexico, also has increased in importance. The major decline occurred in trade with the countries of Western Europe, particularly the members of what is now the European Union, who have declared a policy of agricultural self-sufficiency, but these remain a significant market. African countries continue to be plagued by political and civil unrest and economic policies that hinder the performance of their economies. Until these problems are resolved there is little prospect for increased commercial trade in agricultural products.
4. U.S. consumers are more dependent on imports for certain commodities than others. Not surprisingly, these include tropical products not produced in the United States, such as coffee and bananas. Broccoli, fish, and grape imports account for relatively large shares of consumption. The percentage of certain commodities imported in 1996 was: coffee 100%, tea 100%, cocoa 100%, bananas 100%, spices and herbs 93%, broccoli for processing 69%, fish and shellfish 55%, grapes, frozen orange juice 24%, beef 10%, pork 4%.The share of agricultural imports classified as competitive with domestically produced items has increased from 66 percent in 1973 to 75 to 77% in the 1990s. These products represent a growing source of import competition for many U.S. producers.
§303c Rural Development
A. Rural Development (RD) provides financial and technical assistance to rural communities, residents, businesses, and private and public entities for a broad range of purposes that bring prosperity and better living to rural America. These programs are grouped within three agencies: (1) the Rural Business-Cooperative Service (RBS) provides assistance for the development of business and industry, including small businesses, and renewable energy and energy improvement projects; (2) the Rural Utilities Service (RUS) provides assistance for water and waste disposal, rural electric and telecommunications, including broadband access; and (3) the Rural Housing Service (RHS) provides assistance for home ownership, multi-family housing, and essential community facilities such as healthcare and public safety infrastructure.  The type of assistance offered includes direct and guaranteed loans, grants, and other payments.  In many areas of rural America, families and communities lack access to the modern utility infrastructure, such as reliable electric power, high-speed broadband, and clean drinking water that is often taken for granted in more urban and suburban areas who might benefit from bottled water, particularly during drought or flood.  3% annual growth from FY 17 for rural development services.
Rural Utility Service Outlays FY 17 – F Y20
(millions)

	
	2017 PL
	BA
	2018 PL
	BA
	2019 PL
	BA
	2019 PL
	2019 BA
	2020 PL
	2020 BA

	Electric Programs
	
	
	
	
	
	
	
	
	
	

	Direct Loans
	5,500
	14
	5,500
	14
	5,500
	0
	5,500
	14
	5,500
	14

	Rural Energy Savings Program
	55
	8
	57
	8
	0
	0
	59
	9
	61
	9

	Guaranteed Loans
	750
	0
	750
	0
	0
	0
	750
	0
	750
	0

	Telecommunications Programs
	
	
	
	
	
	
	
	
	
	

	Treasury Loans
	345
	3
	345
	3
	173
	1
	173
	1
	173
	1

	Direct FFB
	345
	0
	345
	0
	517
	0
	517
	0
	517
	0

	Distance Learning and Telemedicine Grants
	27
	27
	26
	26
	24
	24
	29
	29
	30
	30

	Broadband Programs
	
	
	
	
	
	
	
	
	
	

	Direct Loans
	27
	5
	27
	4
	23
	5
	27
	5
	27
	5

	Grants
	35
	35
	34
	34
	30
	30
	37
	37
	38
	38

	High Energy Costs Grants
	10
	10
	10
	10
	0
	0
	10
	10
	10
	10

	Water and Waste Disposal Programs
	
	
	
	
	
	
	
	
	
	

	Direct Loans
	1,200
	52
	1,200
	52
	1,200
	0
	1,200
	52
	1,200
	52

	Guaranteed Loans
	50
	0
	52
	0
	0
	0
	54
	0
	55
	0

	Grants
	509
	509
	505
	505
	0
	0
	540
	540
	556
	556

	Subtotal, Water and Waste
	1,759
	561
	1,757
	557
	1,200
	0
	1,866
	595
	1,922
	613

	Subtotal RUS Programs
	8,852
	662
	8,851
	657
	7,467
	59
	9,391
	701
	9,673
	723

	Salaries and Expenses
	33
	33
	33
	33
	64
	64
	35
	35
	36
	36

	Total, Current Law
	8,885
	695
	8,884
	690
	7,531
	123
	9,426
	736
	9,709
	759

	Proposed Legislation
	0
	0
	0
	0
	-129
	-129
	0
	0
	0
	0

	Total RUS
	8,885
	695
	8,884
	690
	7,402
	-6
	9,426
	736
	9,709
	759


Source: USDA FY 19 pg. 35
B. The Budget requests $5.5 billion for electric loans to construct, acquire, and improve electric infrastructure including renewable energy, electric transmission, distribution, smart grid technology, energy efficiency, grid resiliency, and security enhancements. The budget supports $690 million in telecommunications loans, of which $173 million is for direct Treasury Rate loans and $517 million is for guaranteed loans through the Federal Financing Bank (FFB).  The Budget includes $23 million in program level for broadband direct loans and $30 million for broadband grants to support new or improved broadband access across rural America in the communities with populations of up to 20,000.  The Budget also includes $24 million for Distance Learning and Telemedicine (DLT) grants. This program is designed specifically to assist rural communities that would otherwise be without access to learning and medical services over the Internet. The Budget requests $1.2 billion in direct loans for water and waste disposal facilities to provide safe and sanitary water services.  The Budget also proposes to raise the population limit from 10,000 to 20,000 to allow more rural communities be eligible for the Water and Waste Disposal loans.
1. Roughly 39% of rural Americans lack access to high-speed broadband, compared with just 4% of urban Americans, according to a report from the FCC using 2016 figures. People move away from places that do not provide high-speed internet access.  The internet that rural Americans can access is slower and more expensive than it is for their urban counterparts. And to add insult to injury, the rural population generally earns less than those in urban areas.  Building networks in rural America is incredibly expensive, and in some places it's nearly impossible. The terrain can be a problem in areas like West Virginia, nestled among the Appalachian, Allegheny and Cumberland mountain ranges. In Alaska or Minnesota, the ground could be frozen for more than half the year, making it nearly impossible to install fiber or other infrastructure.  But the biggest barrier to getting broadband in certain areas of the country is low population density. Broadband providers simply won't offer service if they can't get enough customers to pay for it. In sparsely populated areas residents may see internet speeds of 5 megabits per second, a far cry from the 25 Mbps speeds the FCC defines as broadband.  Much of the work the FCC has done in getting broadband to rural America has centered on providing subsidies and incentives to traditional phone companies.  Wireless 4G LTE and even 5G could replace broadband in some places. But wireless technologies aren't without issues. 5G, which needs hundreds of radios to cover relatively short distances, is likely prohibitively expensive to make sense for rural areas. And wireless still needs fiber connections to offload traffic.  Canadian scientists have reported that 5G wifi emits levels of electromagnetic frequencies (EMF) that are potentially hazardous to human health.  Rural restaurants, cafes, coffeeshops and visitor centers should provide everyone with electricity, encrypted high-speed broadband Internet wifi.  
2. There is no competitive substitute to high-speed-broadband cable to surf the Internet and download movies.  The most useful forms of wireless for flat rural areas are fixed wireless links, like the ones offered by companies such as Manners' Wave Wireless. These links generally use unlicensed spectrum at high-frequency ranges to transmit signals from one point to the next. There are technical restrictions for these links, such as the need for radios to have line of sight to each other, and interference issues like trees or mountains.  There's also the use of unlicensed TV broadcast spectrum called white spaces.  Microsoft, which holds several royalty-free technology patents for using this spectrum, announced a program in July 2017 to connect 2 million people in rural America by 2022 through partnerships with telecom companies. The company promised to have 12 projects up and running in 12 states in the next 12 months.  The FCC has set rules for the use of white space spectrum and established an administrator of a national database to identify channels that can be used by devices accessing the shared spectrum. But there have been problems with the database's accuracy, and there's not yet an ecosystem of devices, which means it could be a while before the technology is widely used by consumers.  While satellite broadband access can blanket large swaths of the globe, the technology is expensive and the connection is slow, largely due to the lag time that results from its trip from space.  But low Earth orbit satellites could be changing this. These satellites operate significantly closer to users, which reduces the lag time, known in the industry as latency. They're also less expensive to deploy. Companies such as Google, Facebook, Boeing, SpaceX and Virgin have experimented with this technology. The FCC has been trying to free up spectrum for satellite services and modify its rules to allow for more low orbiting satellites to be launched.  The FCC distributes roughly $8 billion a year in subsidies as part of its Universal Service Fund to help offset the cost of deploying broadband in rural America.  Traditionally, much of this money has gone to phone companies to upgrade their existing copper lines for broadband.  Wherever there are phone lines there can be high-speed-broadband Internet.  
Rural Housing Service Outlays FY 17 – FY 20
(millions)
	
	2017 PL
	BA
	2018 PL
	BA
	2019 PL 
	BA
	2019 PL
	BA
	2020 PL
	BA

	Discretionary 
	
	
	
	
	
	
	
	
	
	

	Single Family Housing (Sec. 502)
	
	
	
	
	
	
	
	
	
	

	Direct Loans
	1,000
	68
	1,000
	67
	0
	0
	1,000
	72
	1,000
	74

	Guaranteed Loans
	24,000
	0
	24,000
	0
	24,000
	0
	24,000
	0
	24,000
	0

	Multi Family Housing
	
	
	
	
	
	
	
	
	
	

	Direct Loans (Sec. 515)
	35
	10
	39
	10
	0
	0
	37
	11
	38
	11

	Guaranteed Loans (Sec. 538
	230
	0
	230
	0
	250
	0
	244
	0
	251
	0

	Very Low-Income Repair (Sec. 504)
	
	
	
	
	
	
	
	
	
	

	Direct Loans
	26
	4
	30
	4
	0
	0
	28
	4
	28
	4

	Grants
	29
	29
	29
	29
	0
	0
	29
	29
	29
	29

	Farm Labor Housing Grants (Sec. 516)
	8
	8
	8
	8
	0
	0
	8
	8
	8
	8

	Farm Labor Housing Loans (Sec. 514)
	24
	7
	26
	7
	0
	0
	26
	7
	26
	8

	All Other Direct Loans
	20
	1
	25
	1
	10
	0
	21
	1
	22
	1

	Grant and Payments
	
	
	
	
	
	
	
	
	
	

	Rental Assistance/Vouchers (Sec. 521)
	1,405
	1,405
	1,395
	1,395
	1,351
	1,351
	1,489
	1,489
	1,534
	1,534

	Mutual and Self-Help (Sec. 523)
	30
	30
	30
	30
	0
	0
	30
	30
	30
	30

	Multi-Family Housing Revitalization
	37
	22
	41
	22
	0
	0
	39
	23
	40
	24

	Multi-Family Housing Rev., Pilot Project
	1
	1
	1
	1
	0
	0
	1
	1
	1
	1

	Multi-Family Housing Voucher Program
	5
	5
	5
	5
	0
	0
	5
	5
	5
	5

	Rural Housing Preservation
	5
	5
	5
	5
	0
	0
	5
	5
	5
	5

	Community Facilities Programs
	
	
	
	
	
	
	
	
	
	

	Direct Loans
	2,600
	0
	2,600
	0
	3,500
	0
	2,678
	0
	2,758
	0

	Guaranteed Loans
	148
	3
	101
	3
	0
	0
	157
	3
	162
	3

	Grants
	44
	44
	43
	43
	0
	0
	47
	47
	48
	48

	Subtotal
	29,647
	1,642
	29,608
	1,630
	29,111
	1,351
	29,844
	1,735
	29,985
	1,785

	Salaries and Expenses
	412
	412
	409
	409
	392
	392
	437
	437
	450
	450

	Total
	30,059
	2,068
	30,033
	2,055
	29,503
	1,743
	30,281
	2,172
	30,435
	2,235

	Budget Authority and Federal Outlays
	27,991
	2,068
	27,978
	2,055
	27,760
	1,743
	28,109
	2,172
	29,200
	2,235


Source: USDA FY 19 pg. 37

C. The Budget proposes to eliminate the Single Family Housing direct loan program as the focus instead will be on creating homeownership opportunities through the guaranteed program. The Budget provides a $24 billion loan level for the guaranteed single family housing program. This level is expected to provide approximately 164,000 homeownership opportunities. The Budget also includes $10 million in program level for single family housing credit sales of acquired property.  The Multi-Family Housing program (direct and guaranteed portfolio) provides financing for rental housing projects and rental assistance payments for the low-income tenants of those projects. The portfolio currently includes about 14,500 projects which provide 453,000 total housing units. Approximately 651,000 limited-income individuals, many of whom are elderly, with an average annual income of about $13,181 reside in approximately 426,600 direct portfolio units. The Budget requests $1.351 billion for rental assistance payments to fully fund all contract renewals, ensuring that the residents living in USDA-financed multi-family housing properties can continue to benefit from these grants and vouchers. Of this total, $1.331 billion is for rental assistance payments. Most Section 515 projects that are financed with direct loans receive rental assistance payments. These payments are made to the project sponsors and are used to reduce the rents of occupants to no more than 30 percent of the family income.  For those tenants living in projects leaving the Section 515 program, the Budget also includes $20 million for the multi- family housing voucher program.  The Budget proposes to require tenants utilizing rental assistance to contribute a minimum rent of $50 per month, unless the tenant qualifies for a hardship exemption as determined by the Secretary. USDA’s hardship exemptions will be in line with the Department of Housing and Urban Development’s hardship exemptions.   The Budget provides $3.5 billion in program level funding for Community Facilities direct loans.  To prevent hardship all Rural Housing Programs shall grow 3% annually from FY 17.

Rural Business-Cooperative Service Outlays FY 17 – FY 20
(millions)

	
	2017 PL
	BA
	2018 PL
	BA
	2019 PL
	BA
	2019 PL
	BA
	2020 PL
	BA

	Discretionary
	
	
	
	
	
	
	
	
	
	

	Business and Industry Guarantee Loans
	922
	35
	864
	35
	0
	0
	977
	37
	1,007
	38

	Rural Business Development Grants
	24
	24
	24
	24
	0
	0
	24
	24
	24
	24

	Delta Regional Authority Grants
	3
	3
	3
	3
	0
	0
	3
	3
	3
	3

	Appalachia Regional Authority Grants
	3
	3
	3
	3
	0
	0
	3
	3
	3
	3

	Intermediary Relending Program
	19
	5
	24
	5
	0
	0
	20
	5
	21
	6

	Health Food Financing Initiative 
	1
	1
	1
	1
	0
	0
	1
	1
	1
	1

	Rural Economic Development  
	
	
	
	
	
	
	
	
	
	

	Direct Loans
	42
	0
	39
	0
	0
	0
	45
	0
	46
	0

	Grants
	10
	10
	10
	0
	0
	0
	10
	10
	10
	10

	Rural Cooperative Development Grants
	6
	6
	6
	6
	0
	0
	6
	6
	6
	6

	Small, Socially Disadvantaged Producer Grants
	3
	3
	3
	3
	0
	0
	3
	3
	3
	3

	Appropriate Technical Transfer to Rural Areas
	3
	3
	3
	3
	0
	0
	3
	3
	3
	3

	Value-Added Producer Grants
	15
	15
	15
	15
	0
	0
	15
	15
	15
	15

	Rural Energy for America Guaranteed Loans
	8
	0
	9
	0
	0
	0
	9
	0
	9
	0

	Subtotal
	1,058
	99
	1,003
	98
	0
	0
	1,119
	110
	1,151
	112

	Salaries and Expenses
	5
	5
	4
	4
	0
	0
	5
	5
	6
	6

	Total, Discretionary
	1,064
	113
	1,008
	102
	0
	0
	1,124
	115
	1,157
	118

	Mandatory
	
	
	
	
	
	
	
	
	
	

	Farm Bill
	
	
	
	
	
	
	
	
	
	

	Rural Microentrepeneur Assistance
	
	
	
	
	
	
	
	
	
	

	Direct Loans
	6
	1
	6
	1
	0
	0
	6
	1
	6
	1

	Grants
	2
	2
	2
	2
	0
	0
	2
	2
	2
	2

	Biorefinery for Advanced Biofuels
	14
	14
	14
	14
	0
	0
	14
	14
	14
	14

	Rural Energy for America Loans
	301
	14
	524
	20
	487
	22
	319
	15
	329
	15

	Rural Energy for America Grants
	33
	33
	26
	26
	28
	28
	35
	35
	36
	36

	Total, Mandatory
	356
	64
	572
	63
	515
	50
	376
	67
	387
	68

	Total, Current Law
	1,420
	177
	1,580
	165
	515
	50
	1,500
	182
	1,544
	186

	Proposed Legislation
	0
	0
	0
	0
	-515
	-50
	0
	0
	0
	0

	Total
	1,420
	177
	1,580
	165
	0
	0
	1,500
	182
	1,544
	186

	Budget Authority & Federal Outlays
	1,243
	177
	1,414
	166
	0
	0
	1,318
	182
	1,358
	186


Source: USDA FY 19 pg. 39

D. The Budget proposes to eliminate all Rural Business-Cooperative Service (RBS) programs.  Priority is given to programs that do not have a cost to the taxpayer.  The Budget proposes to eliminate funding for Rural Economic Development grants and funding provided in the 2014 Farm Bill for the Rural Energy for America Program.  The budget proposal cut must not pass.  Rural communities need special assistance to create sustainable businesses.  USDA’s Rural Business-Cooperative Service offers programs to support business development and job training opportunities for rural residents.   Programs help provide the capital, technical support, educational opportunities and entrepreneurial skills that can help rural residents start and grow businesses or access jobs in agricultural markets and in the bio-based economy. Data is published in several reports, including a listing of almost 1,500 marketing, supply, service, fishery and bargaining cooperatives.  Through its Business Programs, Rural Development helps provide much-needed capital in rural areas.  The funding is intended to help improve the quality of life in rural communities by enhancing economic opportunities.  Supporting business growth and development.  Assisting with wealth creation and retention throughout rural America.  Improving the coordination and effectiveness of programs serving cooperative sectors.  Generating and retaining jobs through recreation and natural resource restoration, conservation, and management. Increasing access to broadband. These investments support the nation’s long-term prosperity by ensuring that rural communities are self-sustaining, repopulating and thriving economically.  To prevent economic disruption all Rural Business Cooperative Service programs shall grow 3% annually from FY 17.  
Rural Development Salaries and Expenses F Y17 – FY 20
(millions)

	
	2017
	2018
	2018
	2019
	2019
	2020

	Salaries and Expenses
	
	
	
	
	
	

	Appropriation 
	226
	233
	233
	156
	240
	247

	STEM Project Study
	1
	0
	0
	0
	0
	0

	Transfers
	
	
	
	
	
	

	Rural Water and Waste Program
	0
	0
	0
	18
	0
	0

	Rural Electric and Telecommunications Loan Program
	33
	33
	34
	38
	35
	36

	Broadband Loan Program
	0
	0
	0
	8
	8
	9

	Rural Housing Insurance Fund Program
	412
	410
	424
	244
	437
	450

	Rural Community Facilities Loan Program
	0
	0
	0
	148
	0
	0

	Rural Development Loan Fund Program
	5
	4
	5
	0
	5
	6

	Total, Transfers
	450
	447
	463
	456
	485
	501

	Total, Salaries and Expenses
	677
	680
	696
	612
	725
	748


Source: USDA FY 19 pg. 40

E. The Budget provides $612 million for salaries and expenses, including one-time expenses related to the corresponding workforce restructuring that will enable RD to streamline program delivery and service to its customers. The Budget proposes a staff level of 3,945 employees, a reduction of 880 staff years. The budget cut is unacceptable.  USDA Rural Development (RD) has a loan portfolio of more than $224 billion to bring enhanced economic opportunity to the Nation's rural communities. RD offers loans, grants and loan guarantees to help create jobs and support economic development and essential services such as housing, health care, first responder services and equipment, and water, electric and communications infrastructure.  
§303d Food and Nutrition Service 
A. The programs and funding of Food, Nutrition, and Consumer Services (FNCS) provide access to safe, nutritious, and wholesome meals, while promoting a healthy diet. Within FNCS, the Food and Nutrition Service (FNS) administers USDA’s domestic nutrition assistance programs. Working in partnership with State agencies and other cooperating organizations, FNS helps ensure children and low-income Americans have sufficient food to support nutritious diets.   Over the course of a year, one in four Americans will be served by one of USDA’s 15 nutrition assistance programs.   The Budget includes funding to support estimated participation levels under current law, including $73.2 billion for the Supplemental Nutrition Assistance Program (SNAP), $23.1 billion for Child Nutrition Programs, and $5.8 billion for the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC). In 2019, participation levels are estimated: 40.8 million per month for SNAP, 30.7 million per day for the Child Nutrition Program (CNP), and 6.9 million per month for WIC.  The U.S. Department of Agriculture (USDA) Food and Nutrition Services (FNS) Supplemental Nutritional Assistance Program (SNAP) serves as the first line of defense against hunger. It enables low-income families to buy nutritious food with Electronic Benefits Transfer (EBT) cards. Food stamp recipients spend their benefits to buy eligible food in authorized retail food stores.  The USDA is not accountable for the larger FNS programs SNAP and WIC but the microprograms appear well-estimated and are reprojected at 3% or zero growth.  The FNS must ensure the USDA uses accurate SNAP statistics when calculating the actual FNS budget and USDA totals.  Food quality and quantity should improve over time.  To provide for 2.7% average annual inflation and 0.6% population growth, the FNS Actuary must rule 3.3% annual growth for SNAP, CNP and WIC program spending and 3% growth, the law for other nutrition programs.     
Food and Nutrition Service (FNS) Outlays FY 17 – FY 20 
(millions)

	
	FY 2017
	FY 17 Review
	FY 2018
	FY 18 Arrears
	FY 2019
	FY 19 Arrears
	FY 2020

	Discretionary
	
	
	
	
	
	
	

	Special Supplemental Nutrition Program (WIC)
	6,350
	6,350
	6,313
	6,560
	6,465
	6,776
	7,000

	Commodity Assistance Program
	
	
	
	
	
	
	

	Commodity Supplemental Food Program
	236
	236
	238
	243
	244
	250
	258

	The Emergency Food Assistance Program, Soup Kitchens, Food Banks
	59
	59
	59
	61
	61
	63
	65

	Farmers' Market Nutrition Program
	19
	19
	19
	19
	19
	19
	19

	Pacific Island Assistance and Disaster Assistance
	1
	1
	1
	1
	1
	1
	1

	Nutrition Services Incentive Program 
	3
	3
	3
	3
	3
	3
	3

	Total Commodity Assistance Program
	318
	318
	320
	327
	328
	336
	346

	Nutrition Programs Administration
	171
	171
	170
	176
	174
	181
	187

	Total, Discretionary Programs
	6,839
	6,839
	6,803
	7,063
	6,967
	7,293
	7,533

	Mandatory
	
	
	
	
	
	
	

	WIC Universal Product Database
	1
	1
	1
	1
	1
	1
	1

	Supplemental Nutrition Assistance Program (SNAP)
	78,481
	70,507
	73,613
	72,614 Actual 
	75,380
	74,986
	77,434

	Child Nutrition Programs (CNP)
	22,794
	22,794
	24,244
	23,546
	23,147
	24,323
	25,126

	Permanent Appropriations
	187
	187
	190
	193
	193
	198
	204

	Farm Bill: Seniors Farmers' Market Nutrition Program
	21
	21
	21
	21
	21
	21
	21

	Total Mandatory Programs 
	101,484
	93,510
	98,069
	96,375
	98,742
	99,529
	102,786

	Total, Discretionary Programs
	6,839
	6,839
	6,803
	7,063
	6,967
	7,293
	7,533

	Total Current Law
	108,323
	100,349
	104,872
	103,438
	105,709
	106,822
	110,319


Source: USDA FY 19 pg. 42; FNS 1969-2017
1. After re-estimating the Food and Nutrition Service (FNS) on pg. 42 of USDA FY 19, using much lower estimates from FNS 1969-2017, 3.3% growth in SNAP spending FY 19 – FY 20 can be calculated for less FY 17 – FY 18 and nearly exactly the same FY 19 – FY 20 as requested in the total FNS request on pg. 80 of USDA FY 19. SNAP benefit amount determined by the Thrifty Food Plan could begin to grow at exactly the 2.7% (2018) annual average rate of consumer price index inflation more than the year before, rather than less, and the beneficiary population could grow 0.6% annually, for 3.3% annual growth in federal outlays.  The Budget includes a bold new approach to nutrition assistance that combines the use of traditional SNAP Electronic Benefit Transfer (EBT) cards with a USDA Foods Box that contains 100 percent American grown products.  Specifically, the USDA Foods Box proposal has self-incriminated regarding potential to reduce waste, fraud, and abuse by limiting opportunities for benefits to be misused or trafficked.  The USDA has deprived SNAP beneficiaries of the tenure promised by Food, Conservation and Energy Act of 2008 H.R. 2419.  Taking into consideration the extremely high 22%-33% rates of child poverty, it is necessary to rule that CNP, SNAP and WIC  benefits grow at an annual rate of 2.7% to compete with 2.7% average annual consumer price inflation, to feed 0.6% more people annually, with 3.3% annual spending growth.  
B. The Food Stamp Act of 1977 codified at 7USC§2011 set forth a program of food stamps to guarantee low income people and families an adequate nutritious diet to eliminate hunger and malnutrition.  Participation in the food stamp program is limited to those households whose incomes and other financial resources, held singly or in joint ownership, are determined to be a substantial limiting factor in permitting them to obtain a more nutritious diet, upper limit of household income is 130% of the poverty line.  SSI beneficiaries are automatically eligible under 7USC§2014.  Under SNAP rules, the maximum benefit levels for each fiscal year — which are the benefit amounts that go to households with no disposable income after deductions for certain necessities — are set at 100 percent of the cost of the Thrifty Food Plan, USDA’s estimate of the minimum amount that a family needs to afford a bare-bones, nutritionally adequate diet, for the preceding June.  Thrifty Food Plan needs to be reformulated to provide for 2.7% average consumer price inflation more than the bare bones diet of the previous year, to avoid being charged with totalitarian famine.
Supplemental Nutrition Assistance Program (SNAP) Statistics 2007-2020
	Fiscal Year
	Average Participation
	Average Benefit 
	Total Benefits
	
	Total Costs

	
	--Thousands--
	--Dollars--
	 ----------Millions of Dollars----------

	1969
	2,878
	6.63
	228.80
	21.70
	250.50

	1970
	4,340
	10.55
	549.70
	27.20
	576.90

	1971
	9,368
	13.55
	1,522.70
	53.20
	1,575.90

	1972
	11,109
	13.48
	1,797.30
	69.40
	1,866.70

	1973
	12,166
	14.60
	2,131.40
	76.00
	2,207.40

	1974
	12,862
	17.61
	2,718.30
	119.20
	2,837.50

	1975
	17,064
	21.40
	4,385.50
	233.20
	4,618.70

	1976
	18,549
	23.93
	5,326.50
	359.00
	5,685.50

	1977
	17,077
	24.71
	5,067.00
	394.00
	5,461.00

	1978
	16,001
	26.77
	5,139.20
	380.50
	5,519.70

	1979
	17,653
	30.59
	6,480.20
	459.60
	6,939.80

	1980
	21,082
	34.47
	8,720.90
	485.60
	9,206.50

	1981
	22,430
	39.49
	10,629.90
	595.40
	11,225.20

	1982
	21,717
	39.17
	10,208.30
	628.40
	10,836.70

	1983
	21,625
	42.98
	11,152.30
	694.80
	11,847.10

	1984
	20,854
	42.74
	10,696.10
	882.60
	11,578.80

	1985
	19,899
	44.99
	10,743.60
	959.60
	11,703.20

	1986
	19,429
	45.49
	10,605.20
	1,033.20
	11,638.40

	1987
	19,113
	45.78
	10,500.30
	1,103.90
	11,604.20

	1988
	18,645
	49.83
	11,149.10
	1,167.70
	12,316.80

	1989
	18,806
	51.71
	11,669.78
	1,231.81
	12,901.59

	1990
	20,049
	58.78
	14,142.79
	1,304.47
	15,447.26

	1991
	22,625
	63.78
	17,315.77
	1,431.50
	18,747.27

	1992
	25,407
	68.57
	20,905.68
	1,556.66
	22,462.34

	1993
	26,987
	67.95
	22,006.03
	1,646.94
	23,652.97

	1994
	27,474
	69.00
	22,748.58
	1,744.87
	24,493.45

	1995
	26,619
	71.27
	22,764.07
	1,856.30
	24,620.37

	1996
	25,543
	73.21
	22,440.11
	1,890.88
	24,330.99

	1997
	22,858
	71.27
	19,548.86
	1,958.68
	21,507.55

	1998
	19,791
	71.12
	16,890.49
	2,097.84
	18,988.32

	1999
	18,183
	72.27
	15,769.40
	2,051.52
	17,820.92

	2000
	17,194
	72.62
	14,983.32
	2,070.70
	17,054.02

	2001
	17,318
	74.81
	15,547.39
	2,242.00
	17,789.39

	2002
	19,096
	79.67
	18,256.20
	2,380.82
	20,637.02

	2003
	21,250
	83.94
	21,404.28
	2,412.01
	23,816.28

	2004
	23,811
	86.16
	24,618.89
	2,480.14
	27,099.03

	2005
	25,628
	92.89
	28,567.88
	2,504.24
	31,072.11

	2006
	26,549
	94.75
	30,187.35
	2,715.72
	32,903.06

	2007
	26,316
	96.18
	30,373.27
	2,800.25
	33,173.52

	2008
	28,223
	102.19
	34,608.40
	3,031.25
	37,639.64

	2009
	33,490
	125.31
	50,359.92
	3,260.09
	53,620.01

	2010
	40,302
	133.79
	64,702.16
	3,581.78
	68,283.94

	2011
	44,709
	133.85
	71,810.92
	3,875.62
	75,686.54

	2012
	46,609
	133.41
	74,619.34
	3,791.27
	78,410.61

	2013
	47,636
	133.07
	76,066.32
	3,866.98
	79,933.30

	2014
	46,536
	125.35
	69,999.81
	4,130.17
	74,129.98

	2015
	45,800
	126.83
	69,705.77
	4,233.42
	73,939.19

	2016
	44,300
	125.52
	66,672.64
	4,339.27
	71,011.91

	2017
	43,857
	125.52
	66,059.17
	4,447.75
	70,506.92

	2018
	44,296
	128.03
	68,054.60
	4,558.94
	72,613.54

	2019
	44,562
	131,49
	70,313.49
	4,672.93
	74,986.42

	2020
	44,829
	135.04
	72,644.50
	4,789.75
	77,434.25


Source: USDA Food and Nutrition Service 
1. Food stamp statistics date to 1969 when $250.5 million fed 2.8 million people.  The Food Stamp Act of 1977 wrongly reduced benefits from $5.7 billion for 18.6 million beneficiaries in 1976 to $5.5 billion for 17 million beneficiaries in 1977.   Beneficiaries rose to 21 million in 1981 but fluctuated downward until Public Law 100-435, the Hunger Prevention Act of 1988 was signed into law September 19, 1988. Following this initiative, Public Law 101-624, the Mickey Leland Memorial Domestic Hunger Relief Act of November 28, 1990 established EBT as an issuance alternative and permitted the Department to continue to conduct EBT demonstration projects.  Following the Personal Responsibility and Work Opportunities Reconciliation Act of 1996 (PRWORA) that removed the entitlement of recipients to AFDC and replaced that with a new block grant to states called Temporary Assistance to Needy Families (TANF) food stamp benefits languished.  
2. The Farm Bill of 2008 changed the name of the Food Stamp Program to Supplemental Nutrition Assistance Program (SNAP).  Promising not to cut benefits the average benefit amount increased rapidly from $96.18 in 2007 to $102.19 in 2008, to $125.31 in 2009 to $133.79 in 2010.  Participation increased 53% from 26.3 million in 2007 to 40.3 million in 2010 reaching a high of 47.6 million in 2013. SNAP promised not to cut benefits and between 2008 and 2013 had the longest uninterrupted spurt of food stamp benefit growth the nation has ever enjoyed.  The  USDA then intentionally, abruptly, and with significant terrorism, cut aggregate SNAP benefits on Halloween 2013 and Thanksgiving 2016, but couldn't do the math right, although they tried twice on October 7 and November 10, 2016.   Average benefits payments went down from $133.07 in 2013, to $125.01 in 2014, up to $126.83 in 2015 and down again to $125.52 in 2016 this counts as two counts of intentional deprivation of relief benefits under 18USC§246.  A strange section pertaining to publicly operated community health centers (from 1985?) needs to be repealed under 7USC§212a. 
3. After the Farm Bill of 2002 food stamp participation increased from about 17.2 million in fiscal year 2000 to 26 million people in July 2006. The rate of payment accuracy in the FSP improved 34 percent between FY2000 and FY2004 and the 94.12% overall payment accuracy rate was the highest achieved since the inception of the program. USDA awarded $48 million to 24 States for their exemplary administration of the program in fiscal year (FY) 2005.  By August 2008, participation had reached an all-time (non-disaster) high of 29 million people per month. The 2008 farm bill (H.R. 2419, the Food, Conservation, and Energy Act of 2008) was enacted May 22, 2008 through an override of the President’s veto. The new law increased the commitment to Federal food assistance programs by more than $10 billion over the next 10 years. In efforts to fight stigma, the law changed the name of the Federal program to the Supplemental Nutrition Assistance Program or SNAP as of Oct. 1, 2008, and changed the name of the Food Stamp Act of 1977 to the Food and Nutrition Act of 2008.  Additional Recovery Act funds were terminated as of October 31, 2013 in accordance with an illegitimate Republican interpretation of section 442 of the Healthy, Hunger-Free Kids Act of 2010 (Public Law 111-296).  The cuts were deep and totalitarian, as has happened so many times before under the Food Stamp Act of 1977.  SNAP beneficiaries did not get the tenure promised by Food, Conservation and Energy Act of 2008 H.R. 2419 and the longest uninterrupted growth in good stamp from the Farm Bill of 2002 was brought to end.   Food Stamp had their best run with the renaming of the program to Supplemental Nutrition Assistance Program (SNAP) between 2009 to Halloween 2013.  Since then, with more cuts on Thanksgiving 2016, benefits have gotten smaller and beneficiaries are poorer.  A law is needed to ensure poor Americans receive a full ration of SNAP benefit spending increases 3.3% annual SNAP growth = 0.6% growth in beneficiaries + 2.7% consumer price index (CPI) inflation.      
§303e Food Safety

A. The Food Safety mission area is responsible for ensuring the Nation’s commercial supply of meat, poultry, and egg products is safe, wholesome, and properly labeled and packaged.  This responsibility overlaps with Animal and Plant Health Inspection Service (APHIS) in the Marketing and Regulatory Service.  Pursuant to the Secretary’s September, 2017 announcement, the U.S. Codex Office is now under the USDA’s Trade and Foreign Agricultural Affairs Mission Area. However, the Undersecretary for Food Safety will continue to chair the U.S. Codex Policy Committee, which is an interagency partnership that engages stakeholders in the development of international governmental and non- governmental food standards.  Initiatives to modernize operations and inspection systems continued with FSIS working to amend the egg products inspection regulations by requiring official plants that process egg products to develop and implement Hazard Analysis and Critical Control Point Systems and Sanitation Standard Operating Procedures consistent with the meat and poultry regulations. FSIS continues to move forward with plans to modernize swine slaughter inspections in an effort to increase the efficiency and effectiveness of the inspection process and to allow for the rapid adoption of new food safety technologies in pork slaughter. Additionally, more poultry establishments opted-in to the New Poultry Inspection System (NPIS). NPIS allows food safety inspectors to better verify that establishments maintain effective food safety systems by increasing food safety and sanitation verification tasks.  Specifically, manure testing for Salmonella, quarantine, hygiene and medicated feed is routinely needed at large poultry farms recently required a prescription for medicated feed.  
Food Safety Inspection Service FY 17 – FY 20
(millions)
	
	2017 Actual
	2018 Estimate 
	2018 Arrears
	2019 Budget
	2019 Arrears
	2020

	Discretionary 
	
	
	
	
	
	

	Federal Food Safety and Inspection
	916
	910
	944
	920
	972
	1,001

	State Food Safety and Inspection 
	61
	61
	61
	61
	61
	61

	International Food Safety and Inspection
	16
	16
	16
	16
	16
	16

	Public Health Data Communication Infrastructure System 
	35
	34
	26
	34
	37
	38

	Codex Alimentarius
	4
	0
	0
	0
	0
	0

	Total, Discretionary
	1,032
	1,021
	1,047
	1,031
	1,086
	1,116

	Mandatory
	
	
	
	
	
	

	Trust Funds (Voluntary Inspection Service)
	26
	11
	27
	11
	28
	28

	User Fees (Overtime/Holiday Inspection Services)
	221
	225
	228
	229
	235
	242

	Total, Mandatory
	247
	236
	255
	240
	263
	270

	Total, Current Law
	1,279
	1,257
	1,302
	1,271
	1,349
	1,386


Source: USDA FY 19 pg. 48
1. Food-borne illness is recognized as a significant public health problem in the United States. About 48 million people (one in six Americans) get sick, 128,000 are hospitalized, and 3,000 die each year from food-borne diseases, according to the latest estimates from the Centers for Disease Control and Prevention (CDC).  FSIS employees are located at over 6,400 slaughtering and processing establishments and import houses, and other Federally-regulated facilities. FSIS is instrumental in helping reduce the level of food-borne illness by targeting common and dangerous pathogens, thereby reducing their prevalence in finished food product. In addition to its work ensuring safe and wholesome products are available to the consumer, FSIS also conducts public education campaigns to inform consumers about safe food handling methods to decrease the likelihood of food-borne illness from products that were improperly stored, handled, and/or prepared. FSIS estimates it will collect $240 million in 2019 through existing user fee and trust fund activities for providing overtime, holiday, and voluntary inspection services. FSIS is proposing a user fee to cover all domestic inspection, import re-inspection, and most of the central operations costs for Federal, State, and International inspection programs for meat, poultry, and egg products. The fee would not cover Federal functions such as investigation, enforcement, risk analysis, and emergency response. FSIS would implement this user fee beginning in 2020. 

§303f Forest Service

A. The Forest Service manages over 193 million acres of public land in 44 States and Puerto Rico, collectively known as the National Forest System (NFS).  FS currently manages over 372,000 miles of roads, 157,000 miles of trails, 6,200 bridges, 460 agency owned dams, 39,000 buildings, 27,000 recreation sites, and 9,543 water/wastewater systems.  The Forest Service provides public access to national forests for recreation; wildfire fighting and forestry; and infrastructure for businesses and industries. CIM funds construction and maintenance of infrastructure on the NFS, including buildings, recreation sites, facilities, roads, and trails.  The FS needs to declare revenues from camping, logging and special use permits.  In the extended 2017 fire-season 1.3% of National Forest System acres while 0.02% of National Park acres burned.  2017 was the most expensive fire season to date.  More than 46 million homes, or 40 percent of the Nation’s housing units, are located in fire-prone Wildland Urban Interface (WUI) areas, and this trend is expected to keep growing. During an average year, more than 73,000 wildfires burn about 7 million acres nationally. The demand for effective wildland fire management grows more critical as the length of fire season grows to be almost year-round in some areas, the WUI continues to expand, and fuel loads are at high levels. The risk of uncharacteristically severe wildfires is rising, but FS is mitigating the risk, and protecting public safety, property, and natural resources, by firing 4,500 arsons FY 18 – FY 19.  The Forest Service has unique capacity to be sued for arson by Interior Department agencies, Bureau of Land Management, Bureau of Indian Affairs, National, State, County and City Parks.  The Forest Service must stop slashing and piling, pre-commercial thinning and other hazardous practices, like iron dust and nails in trees to cause lightning strikes, that burn the National Forests 65 times more than National Parks, or the budget cuts will not stop and FS will not begin to receive 2.5% growth FY 20 and thereafter, but will continue to be cut until the Interior Department, state and county parks have taken over all responsibility for the management of the National Forests and budget of the Forest Service, to chill out, prevent forest fires and purify drinking water. 
Forest Service Budget FY 17 – FY 20
(millions)   
	
	FY 17
	FY 18
	FY 19
	FY 20

	
	
	
	
	

	Forest and Rangeland Research
	308
	306
	261
	268

	State and Private Forestry
	322
	320
	182
	187

	National Forest System
	
	
	
	

	Hazardous Fuels Reduction
	390
	387
	390
	400

	Forest Products
	368
	365
	341
	350

	Law Enforcement Operations
	127
	126
	129
	132

	Recreation, Heritage and Wilderness
	265
	263
	240
	246

	Other NFS Activities
	754
	749
	619
	635

	Total, NFS
	1,904
	1,890
	1,719
	1,763

	Wildland Fire Activities
	
	
	
	

	Preparedness
	1,083
	1,075
	1,340
	1,374

	Suppression
	1,248
	1,240
	1,165
	1,194

	Total, Wildland Fire Activities
	2,331
	2,315
	2,505
	2,568

	Capital Improvement and Maintenance
	364
	362
	95
	97

	Land Acquisition accounts
	56
	55
	1
	1

	Other Appropriations
	5
	5
	4
	5

	Total, On-going Discretionary Programs
	5,290
	5,253
	4,767
	4,889

	FLAME Fund
	342
	342
	0
	0

	Total, Discretionary Programs
	5,632
	5,595
	4,767
	4,889

	Mandatory
	
	
	
	

	Permanent Appropriations
	309
	296
	299
	307

	Trust Funds 
	136
	115
	106
	109

	Total, Mandatory Programs
	445
	411
	405
	416

	Total, Current Law
	6,077
	6,006
	5,172
	5,305


Source: USDA FY 19 pg. 50
B. FS works to control fires in a safe, efficient, cost-effective, and coordinated manner; and protect our forests and watersheds, which help forests maintain their capacity to deliver benefits such as clean water, wildlife and fish habitat, recreational opportunities, and forest products. The Budget includes $2.5 billion to mitigate wildfire risk. The Budget supports the Forest Service’s activities that protect life, property and natural resources on National Forest System (NFS) lands, other federal lands, and an additional 20 million acres of non-federal lands under agreements. The Budget supports treatment of hazardous fuels within highest priority areas. The Budget also fully funds the 10-year average for Suppression and enables Preparedness to fully cover firefighter base 8 salary hours. The Budget also proposes to amend the Balanced Budget and Emergency Deficit Control Act to establish a separate annual cap adjustment for wildfire suppression operations, similar to how unanticipated funding needs for other natural disasters are addressed. The Budget provides $228 million to support an aviation fleet that meets wild-land fire response requirements, including up to 18 air-tankers and 108 helicopters.  In 2017, Forest Service wildfire suppression spending reached a record $2.4 billion, necessitating transfers of $527 million from other programs.  
1. Fire borrowing impedes the missions of land management agencies to reduce the risk of catastrophic fire and restore and maintain healthy functioning ecosystems. With $390 million for Hazardous Fuels Reduction and $341 million for Forest Products, among other programs, the agency will accomplish a timber output of 3.7 billion board feet, 2.1 million acres of restoration, and improve 14 watersheds.  For 2019, $182 million is proposed for S&PF programs, including about $85.9 million to address the greatest emerging threats to forest health on and off NFS land. Through S&PF programs, FS addresses forest health concerns across more than 750 million acres of Federal, State, and private lands, creating a more connected forest landscape.  The Budget continues to support the productivity and health of private working lands through the $19.5 million commitment to the Working Forest Lands program (previously Forest Stewardship). This program assists non- industrial private forest landowners to enhance and sustain their forest resources, and maintain local forest product markets. The Budget proposes to shift the funding of National Fire Capacity (previously State Fire Assistance) ($65.9 million) and Rural Fire Capacity (previously Volunteer Fire Assistance) ($11 million) from WFM. These two programs will continue to build state and local fire capacity to protect non-federal forestlands threatened by wildfire.
2. 1.3% of National Forest acres and 0.02% of National Park acres burned in 2017.  Drop the charges against the winter campfire(s) of the International Court of Justice and order county and city parks to destroy all slash piles within the territorial jurisdiction.  This can be rephrased: Drop the charges and destroy all the slash piles under 36CFR§261.5.  Slash needs to be chucked to prevent it from creating additional fire hazard by piling.  To reduce fire hazard slash piles need to be destroyed.  It takes 15 days to dismantle a square mile megaton of slash piles and remove the idiotic plastic sheets obstructing winter burning of several piles in one winter bonfire, ashes should be buried.  Slashed thickets take a lot longer to chip or burn in the winter because scattering the sticks about does not stop the wood from piling.  Arson conspiracy under 18USC§81 and Art. 81 Uniform Code of Military Justice 10USC§881 tends to obstruct justice under Rule 96 (Art. 134) of the Manual for Courts-Martial.  Slash needs to be chucked to prevent it from creating additional fire hazard by piling.  To reduce fire hazard slash piles need to be destroyed.  It takes 15 days to dismantle a square mile megaton of slash piles and remove the idiotic plastic sheets obstructing winter burning of several piles in one winter bonfire, whose ashes should be buried by park service under 18USC§1856 and Blakely v. Washington (2004).  It is too bad federal park statute is so unconstitutionally vague and prone to arbitrary and capricious enforcement since 2014, it will be necessary to retain tribal governments to protect indigent rights on public lands, to socially support the environmental justice of the park service destroying all slash piles.  Slashed thickets take a lot longer to chip or burn in the winter because scattering the sticks does not prevent the wood from piling.  There are an estimated 10,000 square mile megatons of slash piles left to be fined in the National Forests and Wildland Urban Interface.
3.  The Secretary of Agriculture is advised to ceremonially transfer the Forest Service budget to the Interior Department under 36CFR§261.5 and 16USC§551.   It is agreed that 4,650 Forest Service arsons are to be fired by FY 19 for slashing and burning the National Forests, reducing Forest Service employment from 32,427 FY 17 and FY 18 to 27,777 FY 19.  Layoffs will continue at an accelerated pace until FS has destroyed all the slash piles and satisfactorily restored the forests they slashed and burned.  Unable to conceal the burned trees and not having disposed of the slash piles littering the public land, it is necessary to consider district by district seizure of all the land, campgrounds, headquarters, contracts, vehicles, tools, maps, liability, re-assignable employees and disability-retirement under 5USC§8337.  FS ranger districts are on trial by Interior Department (ID) cartographers, not worried about closing a FS ranger districts, patented, with or without roads by Wilderness Preservation System under 16USC§1131 and 24USC§153.  The Interior Department is authorized to make direct grants for wildfire fighting, trash removal, restoring slashed and burned National Forests, connecting the National Trail System, tent sized grade A flat farmland and non-invasive food forests under 24USC§423(b) and 54USC§302904. 
§303g Marketing and Regulatory Programs

A. The Marketing and Regulatory Programs (MRP) mission is to facilitate and expand the domestic and international marketing of U.S. agricultural products, to help protect the agricultural sector from animal and plant health threats, and to ensure humane care and treatment of regulated animals. These programs provide the basic infrastructure to improve agricultural market competitiveness for the overall benefit of consumers and producers of American agriculture. Due to the assistance provided by MRP and other mission areas in USDA, U.S. agricultural exports totaled $140.5 billion in FY 2017, the third highest level on record.  To meet demand for American grain, and to ensure consistent grain quality, MRP is providing service at export facilities 24 hours a day.  
Consistent with the Department’s reorganization announced on September 7, 2017, the presentation that follows shows the activities carried out by the Grain Inspection, Packers and Stockyards Administration (GIPSA) under the Agricultural Marketing Service (AMS). Similarly, the U.S. Warehouse Act work and the International Procurement work previously carried out under the Farm Service Agency is presented under AMS.  AMS is consequently sued for selling moldy grain products in 2018 to require continued funding of the Grain Inspection, Packers and Stockyards Administration (GIPSA).  
Agricultural Marketing Service FY17 – FY20
(millions)
	
	2017 Actual
	2018 Estimate
	2018 Arrears
	2019 Budget
	2019 Arrears
	2020

	Discretionary
	
	
	
	
	
	

	Marketing Services
	
	
	
	
	
	

	Market News 
	34
	33
	35
	29
	36
	37

	Egg Surveillance and Standardization
	8
	8
	8
	7
	9
	9

	Market Protection and Promotion
	32
	32
	33
	34
	34
	35

	National Bioengineered Food Disclosure Standard 
	1
	1
	1
	1
	1
	1

	Transportation and Market Development
	10
	11
	10
	7
	11
	11

	Packers and Stockyards
	23
	23
	24
	23
	24
	25

	Grain Regulatory
	20
	20
	21
	0
	21
	22

	US Warehouse Act
	7
	5
	7
	5
	7
	8

	International Food Procurement Program
	4
	13
	4
	13
	4
	5

	Total, Marketing Services
	139
	146
	143
	119
	147
	153

	Payments to States and Possessions
	1
	1
	1
	1
	1
	1

	Total, Discretionary
	140
	147
	144
	120
	148
	154

	Mandatory
	
	
	
	
	
	

	Funds for Strengthening Markets, Income and Supply (Sec. 32)
	
	
	
	
	
	

	Commodity Program Expenses
	786
	784
	810
	733
	834
	859

	Sec. 32 Administrative Funds
	
	
	
	
	
	

	Marketing Orders and Agreements
	21
	21
	22
	20
	22
	23

	Commodity Purchase Services
	35
	35
	36
	36
	37
	38

	Total, Sec. 32 Administrative Funds
	56
	56
	58
	56
	59
	61

	Total, Sec. 32 Funds
	842
	840
	868
	789
	893
	920

	User Fees
	
	
	
	
	
	

	Perishable Agricultural Commodities Act
	12
	11
	12
	11
	13
	13

	Commodity Grading Services
	158
	160
	163
	160
	168
	173

	Inspection and Weighing Services
	52
	55
	54
	80
	55
	57

	Warehouse Examinations
	0
	0
	0
	4
	0
	0

	Total, User Fee Funded Programs
	222
	226
	229
	255
	236
	243

	Trust Funds
	
	
	
	
	
	

	Wool Research, Development and Promotion
	2
	2
	2
	2
	2
	2

	Farm Bill
	
	
	
	
	
	

	Specialty Crop Block Grants
	67
	79
	69
	85
	71
	73

	Farmers Market and Local Food Promotion Program
	28
	28
	28
	0
	28
	28

	Total, Farm Bill Programs
	95
	107
	97
	85
	99
	101

	Total, Mandatory
	1,161
	1,175
	1,196
	1,131
	1,230
	1,266

	Total, Current Law
	1,301
	1,322
	1,340
	1,251
	1,378
	1,419

	Less User Fee Funded
	-222
	-226
	-229
	-255
	-236
	-243

	Total AMS Federal Outlays
	1,079
	1,096
	1,111
	996
	1,142
	1,176


Source: USDA FY 19 pg. 59
B. AMS’ mission is to facilitate the competitive and efficient marketing of agricultural products in domestic and international markets, while ensuring fair trading practices. AMS programs aid producers in meeting the changing demands of consumers, and domestic and international marketing practices. AMS administers a variety of programs that enhance the marketing and distribution of agricultural products. Activities include the collection, analysis, and dissemination of market information; surveillance of shell egg handling operations; development of commodity grade standards; protection of producers from unfair marketing practices; statistical sampling and analysis of commodities for pesticide residues; development and enforcement of organic standards; and research and technical assistance aimed at improving efficiency of food marketing and distribution.  The Budget funds the Egg Surveillance and Standardization at $7 million. The Shell Egg Surveillance Program inspects registered shell egg facilities and monitors the disposition of restricted eggs to limit the number of restricted eggs in consumer channels. The program prevents eggs not meeting minimum U.S. standards from entering the consumer marketplace. The Budget funds a number of important programs.  the Federal Seed Act Program, Country of Origin Labeling program, Pesticide Data Program, National Organic Program, National Bioengineered Food Disclosure Standard. Public Law 114-216 requires USDA to put in place a national mandatory system for disclosing the presence of bioengineered material in foods and ingredients. Transportation and Market Development, Packers and Stockyards program, International Food Procurement Programs. 
1. The Grain Regulatory program, commonly referred to as the Federal Grain Inspection Service, establishes the official U.S. standards and quality assessment methods for grain and related products, and regulates handling practices to ensure compliance with the United States Grain Standards Act (USGSA) and the Agricultural Marketing Act of 1946. Inspection and weighing services are currently user-fee funded and are described in the User Fee section. Legislation is included to fund additional activities through user fees.  he United States Warehouse Act (USWA) authorizes the licensing of operators who store agricultural products and a separate licensing for qualified persons to sample, inspect, weigh, and grade agricultural products. The USWA authorizes the application of user fees to cover the costs of administering the Act, including unannounced warehouse examinations to encourage compliance. Warehouses engaged in export food aid operations are required to be licensed. These activities are funded by a combination of user fee collections and appropriated funds. 

2. Section 32 of the Act of August 24, 1935, authorizes the appropriation for each fiscal year of an amount equal to 30 percent of the gross receipts from duties collected under customs laws of the United States during the preceding calendar year. These funds are used to encourage domestic consumption of perishable commodities that are not eligible for price support from USDA, and encourage the export of agricultural products, including: purchases of commodities and removal of surplus commodities from the marketplace for distribution to Federal nutrition assistance programs such as the National School Lunch Program and diversion programs that bring production in line with demand. Section 32 funds are also used to finance the administrative costs associated with the purchase of commodities and developing the specifications used for food procurement throughout the Federal government. The Budget requests $36 million for administration of commodity purchasing. Marketing Orders and Agreements help stabilize market prices and the supply of milk and certain specialty crops. The Orders are administered locally by marketing order committees and market administrators. Local activities are funded through assessments on regulated handlers. To finance Federal oversight activities for marketing orders and agreements at the national level in FY 2019, $20 million will be used. 

3. AMS operates select programs through license fees and user fees. The Commodity Grading Services program provides voluntary commodity grading and classing services for dairy products, fresh and processed fruits and vegetables, meat and meat products, poultry, eggs, tobacco, and cotton. AMS also offers certification services to verify contract specifications on quantity and quality, acceptance and condition inspection services for all agricultural commodities upon request, and export certification services for a number of commodities. AMS’ audit verification services review production and quality control systems, and verify industry marketing claims. In addition, AMS enforces the Perishable Agricultural Commodities Act which prohibits unfair and fraudulent practices in the marketing of perishable agricultural commodities by regulating shippers, distributors, and retailers. Full and prompt payment for fresh fruits and vegetables is a key objective of the program. The Grain Inspection and Weighing user fees provide for the mandatory inspection and weighing of grain at export ports and the inspection and weighing of grain at domestic locations. AMS is required to conduct or delegate inspection and weighing, and to supervise such activities. The proposed warehouse Examinations license fee proposal provides for unannounced examinations to encourage compliance with licensing terms under the USWA, threatens to dissuade volunteers and result in arbitrary and capricious enforcement.  The Budget proposes the authority to collect a fee from the Marketing Orders and Agreements programs to recover the full cost of the agency’s oversight of these programs. The industries that substantially benefit from Marketing Orders and Agreements should pay for the oversight of these programs, with the collections being provided to the U.S. Treasury. The Budget proposes the authority to collect a license fee for Packers and Stockyards. Collections from these two fees will provide receipts to the U.S. Treasury. The Budget also proposes the authority to collect a discretionary user fee for Grain Regulatory programs, to allow the full cost of grain programs to be paid by the industry beneficiaries.  Due to imprudent budget cut proposals, all administration proposals must be categorically rejected, including proposed fees, especially charging people for surprise warehouse inspections.
APHIS Budget Authority FY 17 - FY 20
(millions)

	
	2017 Actual 
	2018 Estimate
	2018 Arrears
	2019 Budget
	2019 Arrears
	2020

	Discretionary
	
	
	
	
	
	

	Safeguarding and Emergency Preparedness/Response
	
	
	
	
	
	

	Animal Health
	
	
	
	
	
	

	Animal Heath Technical Services
	38
	38
	39
	30
	40
	42

	Aquatic Animal Health 
	2
	2
	2
	0
	2
	2

	Avian Health 
	55
	55
	57
	34
	58
	60

	Cattle Health 
	92
	91
	95
	86
	98
	101

	Equine, Cervid and Small Ruminant Health 
	20
	20
	21
	17
	21
	22

	National Veterinary Stockpile
	6
	6
	6
	4
	6
	7

	Swine Health 
	25
	25
	26
	20
	27
	27

	Veterinary Biologics
	37
	36
	38
	31
	39
	40

	National Bio- and Agro-defense Facility 
	3
	3
	3
	11
	3
	3

	Zoonotic Disease Management
	16
	16
	17
	16
	17
	18

	Total, Animal Health 
	294
	292
	304
	249
	311
	322

	Plant Health 
	
	
	
	
	
	

	Agricultural Quarantine Inspection (Appropriated)
	29
	29
	30
	0
	31
	32

	Cotton Pests
	12
	11
	12
	7
	13
	13

	Field Crop and Rangeland Ecosystem Pests
	9
	9
	9
	8
	10
	10

	Pest Detection
	27
	27
	28
	22
	29
	30

	Plant Protection Methods Development
	21
	21
	22
	16
	22
	23

	Specialty Crop Pests
	172
	171
	177
	139
	183
	188

	Tree and Wood Pests
	54
	54
	56
	25
	57
	59

	Total, Plant Health 
	324
	322
	334
	217
	345
	355

	Wildlife Services
	
	
	
	
	
	

	Wildlife Damage Management 
	103
	103
	106
	46
	109
	113

	Wildlife Services Methods Development
	19
	19
	20
	19
	20
	21

	Total, Wildlife Services
	122
	122
	126
	65
	129
	134

	Regulatory Services
	
	
	
	
	
	

	Animal and Plant Health Regulatory Enforcement
	16
	16
	16
	16
	16
	16

	Biotechnology Regulatory Services
	19
	19
	20
	19
	20
	21

	Total, Regulatory Services
	35
	35
	36
	35
	36
	37

	Emergency Management
	
	
	
	
	
	

	Contingency Fund
	0
	0
	0
	0
	0
	0

	Emergency Preparedness & Response
	41
	41
	42
	41
	44
	45

	Total, Emergency Management 
	41
	41
	42
	41
	44
	45

	Total, Safeguarding and Emergency Preparedness
	816
	812
	842
	607
	865
	893

	Safe Trade and International Technical Assistance
	
	
	
	
	
	

	Agricultural Import/Export
	16
	15
	17
	15
	17
	18

	Overseas Technical & Trade Operations
	22
	22
	23
	22
	23
	24

	Total, Safe Trade and International Technical Assistance
	38
	37
	40
	37
	40
	42

	Animal Welfare
	30
	29
	31
	29
	32
	33

	Agency-Wide Activities (including GSA Rent/DHS Security)
	52
	52
	54
	49
	55
	57

	Total, Salaries and Expenses
	937
	930
	967
	722
	992
	1,025

	Buildings and Facilities
	50
	50
	52
	3
	53
	55

	Total, Non-Emergency Programs
	987
	980
	1,019
	725
	1,045
	1,080

	Emergency Funding (CCC) and other transfers
	[24]
	0
	0
	0
	0
	0

	Total, Discretionary 
	[1,011]
	980
	1,019
	725
	1,045
	1,080

	Mandatory
	
	
	
	
	
	

	Agricultural Quarantine Inspection (AQI) Fees
	226
	227
	233
	226
	240
	247

	Trust Fund and User Fees
	10
	9
	10
	9
	11
	11

	Farm Bill: Plant Pest and Disease Management and Disaster Prevention
	58
	70
	60
	75
	62
	64

	Total, Mandatory Programs
	294
	306
	303
	310
	313
	322

	Total, Current Law
	1,305
	1,286
	1,322
	1,035
	1,358
	1,402

	Proposed Legislation
	0
	0
	0
	-52
	0
	0

	Total, APHIS
	1,305
	1,289
	1,322
	983
	1,358
	1,402


Source: USDA FY 19 pgs. 55- 56
C. Animal and Plant Health Inspection Service (APHIS) works cooperatively with State and local agencies, private groups, and foreign governments to protect the Nation’s agriculture. The Budget includes discretionary funding of $742 million, of which $739 million is for programmatic operations and $3 million for the Buildings and Facilities account.  The Budget includes discretionary appropriations of $624 million for safeguarding and emergency preparedness and response. These safeguarding and emergency programs, specifically for animal health and specialty crops, protect $193 billion of livestock, poultry, and specialty crops on an annual basis.  To combat any sudden, urgent and unforeseen pest and disease outbreaks, the Secretary retains authority to transfer funds from the CCC or other USDA accounts. The Budget provides technical and financial support to help control or eradicate a variety of animal and plant health threats.  The Budget includes a total of $265 million for Animal Health, which includes an increase to enable the transfer of science programs from Plum Island Animal Disease Center to the National Bio and Agro-defense Facility.  The Budget proposes decreases to the Federal funding for all livestock and poultry health efforts as well as disease traceability efforts. The Budget also proposes to eliminate Federal contributions for the Cervid Health Program, as well as the Federal role in Aquatic Animal Health activities.  The Budget includes $217 million for Plant Health. The Budget proposes a new discretionary user fee to fund domestic Agricultural Quarantine and Inspection (AQI) activities in a similar manner as AQI activities conducted for cargo and passengers originating from outside of the U.S. The Budget proposes decreases to the Federal share of funding for specific plant pest and disease programs and plant survey efforts.  The Budget includes a total of $65 million for Wildlife Services. The Budget proposes to reduce the Federal share of funding for programs that provide localized benefits, but has already caused considerable damage to food safety and must be overruled by 3% growth from FY 17 for all APHIS programs. 
1. In addition to discretionary funding, APHIS currently collects mandatory user fees to cover costs related to agricultural quarantine and inspection activities that occur at ports of entry. A portion of these collections are provided to the Department of Homeland Security’s Customs and Border Protection (CBP) to conduct front line inspections at points of entry.  The Budget proposes to authorize the collection of user fees for certain Animal Welfare, Veterinary Biologics, and for Biotechnology Regulatory Services activities.  The proposed user fees will place a portion of the costs of providing these services on the recipient rather than the U.S. taxpayer. The Budget proposes domestic Agricultural Quarantine and Inspection activities be funded in a manner similar to activities conducted for cargo and passengers originating from outside of the U.S.  Total adjusted collections are $761 million in 2017, $768 million in 2018, and $765 million in 2019. Of the total, $535 million, $539 million and $539 million are transferred to the Department of Homeland Security in 2017, 2018 and 2019 respectively.  $294 million 2017, $306 million 2018 and $310 million are proposed to be kept by APHIS fee funded programs, stabilized at 3% growth.
§303h Research, Education and Economics

A. USDA supports a variety of research topics to address complex challenges that require multi- faceted approaches through in-house research and in partnership with land-grant institutions and others. USDA brings together expertise from animal science, veterinary medicine, food safety, nutrition, wildlife, plant science, economics, ecology, biotechnology, and other agricultural and health disciplines to develop innovative approaches to today’s challenges.  REE responsibilities are carried out by four agencies: (1) the Agricultural Research Service (ARS) conducts intramural research in natural and biological sciences; (2) the National Institute of Food and Agriculture (NIFA) partners with land-grant and non-land grant colleges and universities in carrying out extramural research, higher education, and extension activities; (3) the Economic Research Service (ERS) performs intramural economic and social science research; and (4) the National Agricultural Statistics Service (NASS) conducts the Census of Agriculture and provides the official, current statistics on agricultural production and indicators for the economic and environmental welfare of the farm sector. 

Agricultural Research Services FY 17 – FY 20
(millions)

	
	2017 Actual
	2018 Estimate
	2018 Arrears
	2019 Budget
	2019 Arrears
	2020

	Discretionary
	
	
	
	
	
	

	Product Quality/ Value Added
	102
	100
	105
	65
	108
	112

	Livestock Production
	89
	89
	92
	74
	94
	97

	Crop Production
	226
	224
	233
	205
	240
	247

	Food Safety
	112
	112
	115
	98
	119
	122

	Livestock Protection
	94
	93
	97
	89
	100
	103

	Crop Protection
	198
	196
	204
	155
	210
	216

	Human Nutrition
	87
	87
	90
	45
	93
	96

	Environmental Stewardship
	217
	215
	224
	194
	230
	237

	Total, Research Programs
	1,125
	1,116
	1,160
	925
	1,194
	1,230,

	National Agricultural Library
	24
	24
	25
	22
	26
	26

	Repair and Maintenance
	0
	0
	0
	42
	0
	0

	Buildings and Facilities
	100
	99
	103
	0
	106
	109

	NBAF Operations and Maintenance
	0
	0
	0
	42
	0
	0

	NBAF Research Equipment
	0
	0
	0
	11
	0
	0

	Total, Discretionary
	1,249
	1,239
	1,288
	1,042
	1,326
	1,365

	Mandatory
	
	
	
	
	
	

	Trust Funds
	28
	28
	29
	28
	30
	31

	Total, ARS
	1,277
	1,267
	1,317
	1,070
	1,356
	1,396


Source: USDA FY 19 pg. 64

1. Agricultural Research Service (ARS) is the USDA’s chief scientific, in-house research agency. ARS conducts research to solve technical problems of broad scope and high national priority, and provides access to scientific information. The research covers a wide range of critical problems affecting American agriculture and the Nation as a whole, ranging from animal and crop protection and production to human nutrition, food safety, and natural resources conservation. ARS employs 6,500 employees and carries out 690 research projects at 90 research locations throughout the Nation and in several foreign countries. ARS includes the National Arboretum and the National Agricultural Library, the Nation's major information resource on food, agriculture, and natural resource sciences.  ARS has active research programs directed toward: (1) improving the efficiency and reducing the cost for the conversion of agricultural products into bio-based products and biofuels; (2) developing new and improved products for domestic and foreign markets; and (3) providing higher quality, healthy foods that satisfy consumer needs in the United States and abroad. 
2. The National Institute of Food and Agriculture (NIFA) has responsibility for providing linkages between the Federal and State components of a national agricultural research, extension, and higher education system. NIFA provides funding for projects conducted in partnership with State agricultural experiment stations, the State Cooperative Extension System, land-grant universities, colleges, and other research and education institutions, as well as individual researchers. Federal funds are distributed to enhance capacity at universities and institutions by statutory formula funding and competitive grants. NIFA is responsible for administering the Nation’s leading competitive grants program for agricultural sciences, the Agriculture and Food Research Initiative (AFRI), which supports research with strong potential to contribute to major breakthroughs in the food, agricultural, natural resource, and human sciences.  The Budget includes $1.3 billion in discretionary funding for NIFA, including $375 million for AFRI, while eliminating lower priority programs. The Department continues to use capacity funds and competitive grants to generate solutions to the Nation’s critical food and agriculture problems. 
NIFA, ERS and NASS FY 17 – FY 20
(millions)

	
	2017 Actual
	2018 Estimate
	2018 Arrears
	2019 Budget
	2019 Arrears
	2020

	Discretionary
	
	
	
	
	
	

	Formula Grants
	
	
	
	
	
	

	Smith-Lever 3 (b) and (c)
	300
	298
	309
	299
	318
	328

	Hatch Act
	244
	242
	251
	243
	259
	267

	1890 Research and Extension
	100
	99
	103
	99
	106
	109

	McIntire-Stennis Cooperative Forestry
	34
	34
	35
	29
	36
	37

	Expanded Food and Nutrition Education Program
	68
	67
	70
	55
	72
	74

	Renewable Resources Extension Act 
	4
	4
	4
	0
	4
	4

	Facility Improvements at 1890 Institutions
	20
	20
	20
	20
	20
	20

	Tribal Colleges Education Equity Grants Program
	3
	3
	3
	3
	3
	4

	Animal Health and Disease Research 
	4
	4
	4
	0
	4
	5

	Total, Formula Grants
	777
	771
	
	749
	
	

	1890 Capacity Building Grants (Research)
	19
	19
	19
	19
	19
	19

	Agriculture and Food Research Initiative 
	375
	372
	386
	375
	398
	410

	Integrated Activities – Sec 406 Organic Transition
	4
	4
	4
	0
	4
	5

	Crop Protection and Pest Management Activities
	34
	33
	35
	25
	36
	37

	Sustainable Agriculture Research/Education and Extension
	27
	27
	28
	19
	29
	29

	Native American Endowment Fund Interest
	5
	5
	5
	5
	5
	6

	Other Higher Education Programs
	30
	30
	31
	15
	32
	33

	Federally-Recognized Tribes Extension Program
	3
	3
	3
	3
	3
	4

	Food Safety Outreach Program
	5
	5
	5
	5
	6
	6

	Extension Services at 1994 Institutions
	4
	4
	4
	4
	4
	5

	Federal Administration
	14
	14
	14
	20
	15
	15

	Decentralized GSA/DHS Payments 
	6
	6
	6
	0
	6
	7

	Electronic Grants Administration System
	8
	8
	8
	7
	9
	9

	Food and Agricultural Defense Initiative (Reg. Diagnostic Network)
	8
	8
	8
	0
	9
	9

	Veterinary Medical Services Act 
	7
	6
	7
	5
	7
	8

	Children, Youth and Families at Risk
	8
	8
	8
	8
	9
	9

	Other Research, Extension and Integrated Programs
	38
	38
	39
	3
	40
	42

	Total, Discretionary
	1,372
	1,361
	1,409
	1,261
	1,453
	1,501

	Mandatory
	
	
	
	
	
	

	Native American Endowment Fund 
	12
	12
	12
	12
	12
	12

	Farm Bill
	
	
	
	
	
	

	Biomass Research and Development 
	3
	3
	0
	3
	3
	3

	Organic Agriculture Research and Education Initiative 
	19
	19
	20
	0
	20
	21

	Beginning Farmer and Rancher Development Program 
	19
	19
	20
	0
	20
	21

	Specialty Crop Research Initiative 
	51
	51
	53
	80
	54
	56

	Emergency Citrus Research and Extension Program
	23
	23
	24
	0
	24
	25

	Food Insecurity Nutrition Incentive Program
	19
	23
	20
	0
	20
	21

	Agricultural Risk Management Education Program
	5
	5
	5
	5
	5
	6

	Biodiesel Fuel Education Program
	1
	1
	1
	0
	1
	1

	Community Food Projects
	9
	9
	9
	9
	10
	10

	Total, Farm Bill Programs
	149
	153
	152
	97
	157
	164

	Total, Mandatory
	161
	165
	164
	109
	169
	176

	Total, NIFA
	1,533
	1,526
	1,573
	1,370
	1,622
	1,677

	Economic Research Service
	87
	86
	90
	45
	92
	95

	National Agricultural Statistics Service, Discretionary
	
	
	
	
	
	

	Agricultural Estimates
	129
	128
	133
	120
	137
	141

	Census of Agriculture
	42
	42
	43
	45
	45
	46

	Total, NASS
	171
	170
	176
	165
	182
	187


Source: USDA FY 19 pgs. 67- 68
3. Economic Research Service (ERS) mission is to inform and enhance public and private decision making on economic and policy issues related to agriculture, food, natural resources, and rural America. Clientele include USDA and White House policy officials; USDA program administrators; the U.S. Congress; other Federal agencies; State and local governments; and organizations, including farm and industry groups. The Budget includes $45 million to focus on core programs of data analysis and market outlook. ERS provides statistical indicators for the farm sector (including farm income estimates and projections), current and expected performance of agricultural industry and trade, and food security in the US and abroad. Economic indicators are disseminated via reports, articles, and databases on the ERS website; special staff analyses, briefings, and individual contact.

4. National Agricultural Statistics Service (NASS) mission is to provide timely, accurate, and useful statistics in service to U.S. agriculture. Each year, NASS conducts over 450 surveys on 200 different commodities. These data illustrate the changing nature and needs of agriculture and provide accurate and up-to-date information necessary for decision-making by producers, agribusinesses, farm organizations, commodity groups, public officials, and others. NASS data also keep agricultural markets stable, efficient, and fair by ensuring accessible and objective data are available to both commodity market buyers and sellers. NASS also conducts the quinquennial Census of Agriculture (Ag Census), a complete count of U.S. farms and ranches and the people who operate them. The Ag Census surveys farmers and ranchers on land use and ownership, operator characteristics, production practices, income and expenditures, and other topics. 
§303i Departmental Activities

A. Departmental staff offices provide essential support, without which other Departmental agencies and programs would be unable to carry out their duties, and are leading the Department’s efforts to improve customer service to the public. Their functions include legal counsel, economic analysis, communications coordination, financial management, budget and policy support, and program appeal hearings for the Department’s program activities. The Budget proposes funding to ensure that these offices can support staffing levels needed to provide leadership, oversight, and coordination.  The Secretary, assisted by the Deputy Secretary, the Sub-cabinet, and members of their immediate staffs, directs and coordinates the work of the Department.  
Departmental Offices FY17 - FY 20
(millions)
	
	2017 Actual
	2018 Estimate
	2018 Arrears
	2019 Budget
	2019 Arrears
	2020

	Discretionary
	
	
	
	
	
	

	Office of the Secretary
	17
	21
	17
	20
	18
	18

	Office of Homeland Security
	1
	1
	1
	1
	1
	1

	Office of Partnership and Public Engagement
	1
	2
	2
	2
	2
	2

	Departmental Administration
	24
	22
	25
	23
	25
	26

	Office of Communications
	8
	7
	8
	7
	9
	9

	Total, Office of the Secretary
	51
	53
	53
	53
	55
	56

	Executive Operations
	
	
	
	
	
	

	Office of the Chief Economist
	19
	22
	20
	19
	20
	21

	Office of Hearings and Appeals
	15
	15
	15
	14
	16
	16

	Office of Budget and Program Analysis
	10
	9
	10
	9
	11
	11

	Total, Executive Operations
	44
	46
	45
	42
	47
	48

	Office of the Chief Information Officer
	50
	49
	51
	63
	53
	54

	Office of the Chief Financial Officer
	8
	8
	8
	6
	8
	9

	Agricultural Buildings and Facilities
	84
	84
	86
	58
	88
	91

	Hazardous Materials Management 
	4
	4
	4
	3
	4
	5

	Office of the General Counsel
	45
	44
	46
	42
	47
	49

	Office of Ethics
	4
	4
	4
	3
	4
	5

	Total, Discretionary
	290
	292
	297
	270
	306
	317

	Mandatory
	
	
	
	
	
	

	Farm Bill
	
	
	
	
	
	

	Biobased Markets Program
	3
	3
	3
	0
	0
	0

	Biodiesel Fuel Education Program
	1
	1
	1
	0
	0
	0

	Outreach for Socially Disadvantaged Farmers
	9
	9
	9
	0
	0
	0

	Total, Farm Bill Programs
	13
	13
	13
	0
	0
	0

	Office of the Secretary
	
	
	
	
	
	

	Trust Fund
	1
	1
	1
	1
	1
	1

	Total, Mandatory
	14
	14
	14
	1
	1
	1

	Total, Offices
	304
	306
	311
	271
	307
	318

	Office of Civil Rights
	24
	24
	25
	22
	25
	26

	Office of Inspector General
	98
	98
	101
	87
	103
	106


Source: USDA FY 19 pg. 70
1. Office of Homeland Security (OHS) provides a central homeland security oversight and assistance capability within USDA and is responsible for providing oversight and coordination of Departmental security matters.  Office of Partnerships and Public Engagement (OPPE) was established in FY 2018 to improve access to USDA programs for all USDA customers. Through OPPE, the Department consolidated the overlapping outreach activities previously conducted by the Office of Advocacy and Outreach, the Office of Tribal Relations, the Office of Faith Based and Neighborhood Partnerships, and the Military Veterans Liaison. The Budget includes $1.7 million to oversee the Advisory Committees on Minority Farmers and Beginning Farmers and Ranchers; oversee the activities of the Office of Small Farms Coordination and the Farm Worker Coordinator; and coordinate/conduct other outreach functions.  In 2017, administrative adjudication functions were transferred from Departmental Administration to Office of Hearings and Appeals. 
B. The Office of Civil Rights (OCR) provides policy guidance, leadership, coordination and training, and complaint adjudication and processing for the Department and its agencies. OCR’s mission is to facilitate the fair and equitable treatment of USDA customers and employees and ensure the delivery and enforcement of civil rights programs and activities. Through its efforts, OCR strives to: (1) foster a positive civil rights climate at USDA; (2) process Equal Employment Opportunity (EEO) and program complaints in a timely, efficient and cost effective manner; (3) reduce and prevent EEO and program complaints through training and guidance; and (4) offer alternative dispute resolution services.  The Office of Inspector General (OIG) conducts and supervises audits and investigations to prevent and detect fraud, waste, and abuse and to improve the effectiveness of USDA programs and operations. As the law enforcement arm of USDA, OIG also investigates criminal activity involving the Department’s programs and personnel.  
Article 4 Rural Safety and Health

§304 Rural Occupational Hazard Awareness

A. Logging has been the most dangerous career since the Mining Safety and Health Act of 1977 reduced annual mining deaths from over 100 per 100,000 to less than 20 per 100,000.  Mining is no longer the most dangerous industry.   Commercial fishing, is extremely dangerous, with about 80 fatalities per 100,000.  According to OSHA in 2014 logging was the most dangerous industry with a fatal injury rate of nearly 110 per 100,000.  Airline pilots with 60 fatalities per 100,000 workers annually, roofing with 40 deaths per 100,000 and some foundry work are more dangerous than farming.  People who manufacture or operate particular industrial machinery run a statistically much higher rate of on the job fatality of about 20 per 100,000.  Probably as the result of the retirement of pre-ROPs tractors the agricultural death rate has declined from as high as 40 per 100,000 at the beginning of the 21st century, to around 22.2 deaths per 100,000 in 2014.  Retire the tractor, not the gardener.  Landscapers, construction workers and police officers also run a heightened risk of fatal injury of about 15 per 100,000.  Tractor and grass mowing machinery are much safer with roll-bars sturdy enough to trust the seat belt.  The national annual average for all careers is 3.3 fatalities per 100,000.  In 2010 the Department of Defense had a peacetime fatality rate of 2.2 per 100,000 and in 2014 not a single service member died.  Males tend to do the more dangerous jobs.  On average there are about 5.5 death per 100,000 males and 0.9 death per 100,000 females.  The average injury rate is around 3.3 per 100, a 3.3% annual chance of significant injury.  Education and healthcare cary a fatal injury rate of less than 1 per 100,000 but nonfatal injuries are as high as agriculture, around 6 injuries per 100 workers per year.
Overview of Occupational Risk of Injury and Fatality 2014
	Occupation
	Total Hours Worked (millions) 
	 Injuries (thousands)
	Injuries per 100 full time workers
	Total Fatal Injuries
	Fatal Injuries per 100,000

	Total
	272,663
	3,553.9
	3.3
	4,679
	3.3

	Wage Workers
	256,901
	
	
	3,632
	2.7

	Self-Employed
	15,959
	
	
	1,047
	13.0

	Men 
	154,791
	
	
	4,320
	5.4

	Women
	118,054
	
	
	359
	0.6

	Managers
	108,678
	
	
	684
	1.2

	Agricultural Manager
	2,003
	
	
	263
	26.0

	Athletic Coaches
	426
	
	
	19
	7.5

	Rural Occupations
	7,021
	51.4
	5.3
	749
	20.9

	Crop production
	2,201
	20.8
	5.2
	248
	22.2

	Animal production
	1,657
	12.0
	6.0
	156
	18.1

	Logging
	137
	1.8
	3.3
	77
	109.5

	Sawmill
	377
	4.5
	5.5
	41
	21.8

	Fishing
	52
	2.6
	0.2
	22
	80.8

	Mining
	2,561
	15.9
	1.9
	181
	14.1

	Quarrying
	170
	1.7
	1.7
	19
	22.4

	Service Occupations
	43,061
	2,155.9
	3.0
	584
	2.6

	Police Officers
	1,437
	36.7
	5.1
	96
	13.4

	Landscapers
	403
	23.1
	4.3
	32
	15.9

	Sales and Office Jobs
	59,874
	71.1
	0.9
	332
	1.1

	Production
	16,893
	434
	3.6
	206
	2.4

	Transport
	17,379
	184.4
	4.6
	1,289
	14.7

	Airline pilot
	250
	24.1
	7.0
	81
	63.2

	Drivers
	7,123
	13.2
	4.2
	835
	23.4

	Industrial Truck and Tractor Operator
	1,137
	66.1
	4.5
	37
	6.3

	Refuse and Recycling
	151
	17.6
	4.6
	27
	35.8

	Construction
	14,800
	197.8
	3.7
	885
	11.8

	Roofers
	346
	6.4
	4.8
	81
	46.2

	Iron and Steel workers
	119
	2.6
	2.8
	15
	25.2

	Maintenance and Repair
	929
	30.5
	2.8
	67
	14.2

	Power Lines
	260
	4.4
	2.0
	25
	19.2

	Leisure
	21,334
	336.2
	3.7
	207
	1.9

	Alcoholic Beverage Drinking Places
	427
	3.7
	1.7
	21
	9.4

	Education and Health
	40,633
	624.7
	4.1
	144
	0.7

	Department of Defense
	1,400
	36,000
	1.34
	16
	2.2


Source: Federal Illness and Injury Statistics for FY 2010; OSHA Table SNR05 Incidence rate and number of nonfatal occupational injuries by industry and ownership 2013; OSHA Fatal occupational injuries, total hours worked and rates of fatal occupational injuries by selected worker characteristics, occupations and industries, civilian workers 2014

B. Outdoor workers are exposed to many types of hazards that depend on their type of work, geographic region, season, and duration of time they are outside. Employers should train outdoor workers about their workplace hazards, including hazard identification and recommendations for preventing and controlling their exposures.  Physical hazards to outdoor workers may include extreme heat, extreme cold, noise, and sun exposure. Extreme heat can cause heat stroke, heat cramps, heat exhaustion, heat rash, and other problems. People over the age of 40 must use moisturizer to prevent rapid aging of the skin by the sun.  A hat with a brim is needed to provide shade from summer sun.  Extreme cold can cause hypothermia, frostbite, and other problems. Up to three pairs of socks must fit in water resistant work boots.  Sleeping bags must be dry and can be pulled overhead to defrost the feet.  Repeated exposures to loud noise can lead to permanent, incurable hearing loss or tinnitus.  Biological hazards include vector-borne diseases, venomous wildlife and insects, and poisonous plants.  Rats have caused bubonic plague in the past and are also known to intentionally urinate on humans to cause hip pain until washed clean.  The best policy is to keep all food contained in a rat proof box and leave a large pile of fresh organic compost from the kitchen at a discrete location 50 to 100 meters from a place of residence to feed the rats and even bears who would otherwise enter human residences if driven by hunger.  Rat infestations are very difficult to get rid of.  Vector-borne diseases may be spread to workers by insects, such as mosquitoes fleas or ticks.  Venomous snakes, spiders, scorpions, and stinging insects can be found throughout various geographic regions, and are especially dangerous to workers who have allergies to the animal. Poisonous plants can cause allergic reactions if their oils come in contact with skin. These plants can also be dangerous if burned and their toxins are inhaled.  Wash with water within an hour.  Hydrocortisone seems to be the best treatment for poison oak and ivy.  Outdoor workers may encounter other hazards in addition to the physical and biological hazards described here. They may be exposed to pesticides or other chemical hazards, traumatic injury hazards, or other safety and health hazards depending on their specific job and tasks. 

1. An estimated 5 million workers are required to wear respirators in 1.3 million workplaces throughout the United States. Respirators protect workers against insufficient oxygen environments, harmful dusts, fogs, smokes, mists, gases, vapors, and sprays. These hazards may cause cancer, lung impairment, diseases, or death. Compliance with the OSHA Respiratory Protection Standard could avert hundreds of deaths and thousands of illnesses annually.  Respirators protect the user in two basic ways. The first is by the removal of contaminants from the air. Respirators of this type include particulate respirators, which filter out airborne particles, and air-purifying respirators with cartridges/canisters which filter out chemicals and gases. Other respirators protect by supplying clean respirable air from another source. Respirators that fall into this category include airline respirators, which use compressed air from a remote source, and self-contained breathing apparatus (SCBA), which include their own air supply.

2. Thousands of workers every year suffer from preventable hearing loss due to high workplace noise levels, and research has shown that those who live and work on farms have had significantly higher rates of hearing loss than the general population.  In fact, farming is among the occupations recognized as having the highest risks for hearing loss.  Tractors, forage harvesters, silage blowers, chain saws, skid-steer loaders, grain dryers, squealing pigs and guns are some of the most typical sources of noise on the farm. Studies suggest that lengthy exposure to these high sound levels have resulted in noise-induced hearing loss to farmworkers of all ages, including teenagers. Hearing loss is not as dramatic nor as sudden as an injury from a tractor overturn or machine entanglement, but it is permanent.  Employers can achieve noise reduction in several ways - usually related to the maintenance of the equipment: (a) Worn, loose, or unbalanced machine parts can increase decibel levels during operation. Regular lubrication and parts replacement (bearings, mufflers, silencers, etc.,) reduce friction and lower noise levels. (b) Larger engines that can be operated at lower speeds reduce noise levels, and may even conserve fuel.thousands of workers every year suffer from preventable hearing loss due to high workplace noise levels, and research has shown that those who live and work on farms have had significantly higher rates of hearing loss than the general population.  In fact, farming is among the occupations recognized as having the highest risks for hearing loss.  Tractors, forage harvesters, silage blowers, chain saws, skid-steer loaders, grain dryers, squealing pigs and guns are some of the most typical sources of noise on the farm. Studies suggest that lengthy exposure to these high sound levels have resulted in noise-induced hearing loss to farmworkers of all ages, including teenagers. Hearing loss is not as dramatic nor as sudden as an injury from a tractor overturn or machine entanglement, but it is permanent. 

3. Employers can achieve noise reduction in several ways - usually related to the maintenance of the equipment: Worn, loose, or unbalanced machine parts can increase decibel levels during operation. Regular lubrication and parts replacement (bearings, mufflers, silencers, etc.,) reduce friction and lower noise levels.  Larger engines that can be operated at lower speeds reduce noise levels, and may even conserve fuel. Vibration isolation pads may be installed under the legs of noisy equipment to reduce noise generated by the equipment vibrating on a cement floor. Newer chainsaws and leaf blowers have flexible mountings to reduce vibration-induced noise as well.  Tractor and skid-steers can be purchased with sound reducing cabs and tightly fitted cab doors and windows to reduce how much outside noise reaches the operator. Acoustical materials may be installed on walls and ceilings to enclose sound.  In addition, employers must provide workers with personal protective equipment (PPE) and train them in using the PPE correctly. (c) Vibration isolation pads may be installed under the legs of noisy equipment to reduce noise generated by the equipment vibrating on a cement floor. (d) Newer chainsaws and leaf blowers have flexible mountings to reduce vibration-induced noise as well. Tractor and skid-steers can be purchased with sound reducing cabs and tightly fitted cab doors and windows to reduce how much outside noise reaches the operator. Acoustical materials may be installed on walls and ceilings to enclose sound. In addition, employers must provide workers with personal protective equipment (PPE), noise-proof earmuffs or headphones, and train them in using the PPE correctly. 
§304a Farm Safety and Health

A. While agriculture, forestry, and mining remain important sectors in some rural areas, service and retail industries have accounted for most job growth in rural America over the past few decades.  Farmworkers are exposed to numerous safety, health, environmental, biological, and respiratory hazards. These include vehicle rollovers, heat exposure, falls, musculoskeletal injuries, hazardous equipment, grain bins, unsanitary conditions, pesticides, and many others.  In 2011, vehicular accidents caused close to half (276) of the 570 fatalities among agricultural workers.  Injuries from vehicular incidents are serious and debilitating to farm activities. Farm tractors accounted for the deaths of 1,533 people between 2003 and 2011.  Tractor rollovers are the single deadliest type of injury incident on farms in the United States. In 2011, only 59 percent of tractors had rollover protective structures (ROPs).  To help understand and prevent farm injuries and deaths, NIOSH has funded studies nationwide on tractor safety and how to protect farmworkers and children.  As grain silos get larger to accommodate biodiesel fuel and GM factory farming, deaths working in grain silos have been increasing.  OSHA issued a Hazard Alert and an illustrated hazard wallet card explaining the dangers of working inside grain storage bins. In 2012, 19 workers were engulfed by grain stored in bins, and 8 died.

1. Overturns occurred at more than 3,000 operations in a 12 month period. 53% of the overturned tractors were equipped with ROPS.  Nearly 1 in 10 farms surveyed had experienced a tractor overturn during the history of their operation. (In a 2002 study of more than 6,000 randomly selected principal farm operators in Kentucky).  Operators injured during overturns of tractors without roll bars lost an average of 97.8 days of farm work (more than three months), compared to operators who were protected by roll bars and seatbelts. Workers suffering injuries during overturns of tractors with roll bars had an average of 21.7 days (about three weeks) among operators injured. Tractor deaths tell only a small part of the story, because for every person killed in a tractor incident, four people are non-fatally injured in tractor overturns.  The OSH Act requires an approved ROPs for all agricultural tractors over 20 horsepower that were manufactured after October 25, 1976, and which are operated by a hired worker under 29 CFR 1928.51(b)(1).  A ROPS used on wheel-type tractors shall meet the test and performance requirements of 29 CFR 1928.52, 1928.53, or 1926.1002 as appropriate. A ROPS used on track-type tractors shall meet the test and performance requirements of 29 CFR 1926.1001.
B. Farmer's lung is a recognized occupational hazard and form of chronic obstructive pulmonary disease (COPD).  Soil is known to harbor numerous pathogens that can be inhaled or infect a wound.  Soil dust alone can generate hypersensitivity pneumonotis and there is no better treatment than green or blac tea and rest.   One should always wear a handkerchief  tied over the nose and mouth or respirator when working in the dirt.  A respirator and dry dirt might improve cultivation endurance and reduce herbicide dependency.  Anyone working in dust needs to wear a respirator, or at the very least a handkerchief tied over the nose and mouth.  Respiratory hazards in barns, manure pits, machinery and silos range from acute to chronic air contaminants. Dirt itself is toxic to the lung when insulfated.  It is medically necessary to wear a respirator or bandanna covering the nose and mouth when working in dirt.  Dirt causes farmer's lung that manifests as chest pain when exercising due to atalactasis, collapse, of the alveoli and lobes of the lung, around dirt particles.  Soil microbes may also be infectious.  One should always wear a bandanna, that may be wetted to improve performance. Farmworkers' most common respiratory hazards are bioaerosols, such as organic dusts, microorganisms, and endotoxins and chemical toxicants from the breakdown of grain and animal waste. Inorganic dust, from silicates in harvesting and tilling, is prevalent but less significant.  Changes to farming mechanisms have both improved working conditions and increased exposure to respiratory hazards—mainly due to the increased density in animal confinement. Control of aerosols might include the enclosure and ventilation of tractors, applying moisture to friable soil, bandannas and respirators.  

1. Farmworkers are exposed to suffocation or engulfment hazards when working with grain bins and silos, as well as grain dust exposures and explosions. Suffocation is a leading cause of death in grain storage bins. In 2010, the number of workers engulfed by grain stored in bins hit a record high of 57 engulfments and 26 deaths.  Suffocation can occur when a worker becomes buried (engulfed) by grain as they walk on moving grain or attempt to clear grain built up on the inside of a bin. Moving grain acts like "quicksand" and can bury a worker in seconds. "Bridged" grain and vertical piles of stored grain can also collapse unexpectedly if a worker stands on or near it.  They should build smaller silos or find a safer way to ferment silage for transportation to ranches.  
2. The lack of drinking water, sanitation facilities and/or hand-washing facilities can lead to many health effects. Farmworkers may suffer heat stroke and heat exhaustion from an insufficient intake of potable water, urinary tract infections due to urine retention from inadequate availability of toilets, agrochemical poisoning resulting from lack of handwashing facilities, and infectious and other communicable diseases from microbial and parasitic exposures.  The Field Sanitation standard (1928.110) applies to any agricultural establishment where eleven (11) or more workers are engaged on any given day in hand-labor operations in the field. OSHA standards require covered employers to provide: toilets, potable drinking water, and hand-washing facilities to hand-laborers in the field; to provide each worker reasonable use of the above; and to inform each worker of the importance of good hygiene practices.  As a rule groundwater in cow country needs to be boiled to be potable. 

C. Zoonoses are infectious diseases common to animals and humans. As new infections evolve, the numbers and types of zoonoses change. More recent types of these infections include avian flu, methicillin-resistant Staphylococcus aureus (MRSA) and West Nile virus. The agricultural worker's risk of acquiring a zoonotic infection varies with the type and species of animal and the geographic location. (1) The National Association of State Public Health Veterinarians, Veterinary Infection Control Committee have identified several methods to prevent zoonotic infections, including: (a) Personal protective actions and equipment, such as, hand hygiene, the use of appropriate gloves and outer protection, facial and respiratory protection and the tracking of aggressive animals, so that restraints are used when necessary.  (b) Environmental infection control, such as cleaning and disinfecting surfaces and equipment, vaccinating healthy animals, isolating diseased animals, disposing of infected tissues or dead animals appropriately and controlling the infestation of pests which can be a carrier of these infections. (c) Worker health, such as vaccinating workers and providing proper training. (2) The National Association of State Public Health Veterinarians, Veterinary Infection Control Committee have identified several methods to prevent needle-stick and related injuries, including: (a) Having an approved sharps container, (b) Never removing the needle cap with one's mouth, (c) Avoiding the recapping of needles, (d) Wearing the appropriate personal protection equipment, such as gloves.

D. Pesticide exposure. Pesticides pose risks of short- and long- term illness to farmworkers and their families. Workers who mix, load or apply pesticides (known as pesticide handlers) can be exposed to toxic pesticides due to spills and splashes, defective, missing or inadequate protective equipment, direct spray, or drift. Workers who perform hand labor tasks in areas that have been treated with pesticides face exposure from direct spray, drift or contact with pesticide residues on the crop or soil. Pesticides can present a hazard to applicators, to harvesters reentering a sprayed field, to family members due to take-home contamination, and to rural residents via air, ground water and food. Workers may be exposed to pesticides in a variety of ways, including: working in a field where pesticides have recently been applied; breathing in pesticide "drift" from adjoining or nearby fields; working in a pesticide-treated field without appropriate PPE; eating with pesticide-contaminated hands; eating contaminated fruits and vegetables; and eating in a pesticide-contaminated field. Workers may also be exposed to pesticides if they drink from, wash their hands, or bathe in irrigation canals or holding ponds, where pesticides can accumulate.  
1. The Environmental Protection Agency (EPA) oversees pesticide use through the Worker Protection Standard (WPS). The WPS is a regulation for agricultural pesticides which is aimed at reducing the risk of pesticide poisonings and injuries among agricultural workers and pesticide handlers. The WPS protects employees on farms, forests, nurseries, and greenhouses from occupational exposure to agricultural pesticides. The regulation covers two types of workers: (1) Pesticide handlers - those who mix, load, or apply agricultural pesticides; clean or repair pesticide application equipment; or assist with the application of pesticides in any way. (2) Agricultural workers those who perform tasks related to the cultivation and harvesting of plants on farms or in greenhouses, nurseries, or forests. Workers include anyone employed for any type of compensation (including self-employed) doing tasks - such as carrying nursery stock, repotting plants, or watering - related to the production of agricultural plants on an agricultural establishment. Workers do not include office employees, truck drivers, mechanics, and any others not engaged in handling, cultivation, or harvesting activities.

Hazards, and Diseases pertinent to Agriculture
	Safety and Physical Agents:
	Biological and Chemical Agents:
	Agricultural Diseases:

	Commodity storage & transfer

Electricity

Ergonomics

Back injury

Lifting

Repetitive trauma

Farm machinery

Balers

Chain saws

Combines

Power take-off (PTO)

Roll-over protection

Safety guards

Tractors

Fire

Fuel storage (leaks and fires)

Illumination (poor lighting)

Lightning (shock and fire)

Liquefied Propane [LP] gas

Liquefied anhydrous ammonia

Livestock handling injuries

Physical/environmental hazards

Noise

Thermal (heat and cold)

Ultraviolet (sun light)

Vibration

Psychological stress

Sanitation (field)

Transportation (on & off road)

Welding
	Asphyxiation/suffocation

Confined space

Entrapment 

Fumigation

Carbon Monoxide (combustion)

Silo gases (NO2 and CO2)

Detergents

Diesel exhaust

Disinfectants including

Chlorine

Quaternary ammonia compounds

Organic iodides

Cresol-based compounds

Formaldehyde emitters


Dusts (inorganic aerosols)


Hydrogen sulfide (a key manure gas)


Microbiologic organisms

Infectious microbes

Mold spores (mycotoxins)

Noninfectious bioaerosols

Parasites

Nitrogen dioxide (silos & welding)

Organic dusts - e.g.

Cotton dust

Endotoxin (on many organic d.)

Grain dust

Sugar cane (bagassosis)

Wood dust

Pesticides (including application and harvest activities)
	Arthritis Dermatoses - caused by

Heat

Irritant chemicals

Infectious microbes

Insects

Sensitizing chemicals

Sunlight

Noise Induced Hearing Loss

Immunologic diseases

Allergic rhinitis

Asthma

Dermatoses

Noninfectious diseases

Cancer (is actually a low risk)

Hypertension and heart

Respiratory diseases

Asthma (also immunologic dis.)

Bagassosis (from sugar cane)

Bronchitis

Byssinosis (from cotton dust)

Farmer's Lung (see also HP below)

Hypersensitivity pneumonitis

Organic dust toxic syndrome (ODTS)

Pneumoconiosis (e.g. silicosis)

Silo filler's disease (see also NO2)

Organophosphate poisoning and sequelae

Silo unloader's disease

Zoonotic diseases


Source: Popendorf, W. and K.J. Donham "Agricultural Hygiene." Patty's Industrial Hygiene and Toxicology. 4th ed. Volume 1, Part A. New York: John Wiley & Sons, 1991: 721-761
E. In 1890 researchers for the U.S. Census Bureau ranked professions that had the highest rate of suicide.  Tailors, accountants, bookkeepers, clerks and copyists suffered the most.  At the bottom of the list was a career least likely to lead to self-harm: farming. Today, the suicide rate for American farmers is double the national average for everyone else.  In an effort to combat mental health problems among farmers, Congress authorized the creation of a Farm and Ranch Stress Assistance Network in 2007.  The suicide rate among farmers in 1983 was 46 per 100,000 approximately double the national rate for adult men, and this probably underreports hunting accidents and heart attacks.  More than 160,000 Indian cotton farmers have killed themselves in the past decade.  The favored method of suicide?  Ingesting chemical pesticides.  Bhatinda in Punjab has the second highest rate of farm suicides.  Over the past few decades, costly pesticide use has increased there by 6000 percent.  In the Ankola region of Maharashtra, India, where there were 5,000 suicides from 2005 to 2007, a local textile company started contracting with a few hundred small farmers to grow organic cotton for them.  There have been no farmer suicides since the program started. With only about 1% or 2% of population involved in farming, agriculture, as opposed to more than 50% before 1900, farming is lonely and with the advent of dangerous industrial machinery and toxic chemicals there are few if any people in their right mind who would work on any farm but an organic farm that had a tractor with a rollover protection (ROP).
§304b Fishing Safety and Health

A. Commercial fishing is one of the most dangerous occupations in the United States.  Fishing is usually the second most dangerous career.  There are approximately 115,000 harvesters in the United States using a variety of different fishing gear and vessels.  Many commercial fishing operations are characterized by hazardous working conditions, strenuous labor, long work hours and harsh weather. During 2000-2010, an annual average of 46 deaths occurred (124 deaths per 100,000 workers), compared with an average of 5,466 deaths (4 per 100,000 workers) among all U.S. workers.  545 commercial fishermen died while fishing in the U.S.  More than half of all fatalities (279, 51%) occurred after a vessel disaster.  Another 170 (31%) fatalities occurred when a fisherman fell overboard without a life-vest.  Another 56 (10%) fatalities resulted from an injury onboard.  The remaining 40 (7%) fatalities occurred while diving or from onshore injuries. 

1. Fishermen who wear Personal Floatation Devices are far more likely to survive vessel sinking or capsizing. Vessels that maintain emergency equipment such as life rafts, electronic beacons, and immersion suits in good working order help to ensure the survival of their crew. Since the Commercial Fishing Vessel Industry Safety Act of 1988, safety show a decrease in fatalities and vessels lost.  Technology has been able to help many fishermen in European and North American areas to obtain more accurate weather forecasts and to avoid hazardous fishing areas.  Life-vests are required for everyone onboard and exposure suits are required for every fisherman north of 32 degrees North latitude in the Atlantic Ocean or north of 35 degrees North latitude in all other waters amongst other safety standard set forth in 46USC§4502. An individual may not serve, in a position in which an individual is required by law or regulation to hold a license, certificate of registry, merchant mariner's document, transportation worker identification credential, and/or merchant mariner credential, 46CFR15.401. The United States Coast Guard is the primary agency tasked with the enforcement of vessel and fishery laws.  The amendments to Shipping regulations in Title 46 of the Code of Federal Regulations and United States Code of the Commercial Fishing Vessel Industry Safety Act of 1988 are extensive and scattered and the Proceedings of the International Fishing Industry Safety and Health Conference in Woods Hole, Massachusetts, October 23-25, 2000, is 496 pages long. 

B. The shipping industry has no readily available safety statistics.  Globally, of about 85,000 vessels, excluding fishing vessels, about 25 are lost annually. Although risks for the shipping industry in general are much lower than fishing a Shipping Safety and Health Admiistration (SSHA) should also be created to raise the bar on international maritime safety statistics which count the casualties of vessel loss as one and do not compile any statistics on human fatalities, other than recreational boating.  In the U.S. marine deaths dropped in 2012, from 803 to 706. The vast majority of the fatalities, (651), occurred in recreational boating.  In 2012, the Coast Guard counted 4515 accidents that involved 651 deaths, 3000 injuries and approximately $38 million dollars of damage to property as a result of recreational boating accidents.  The fatality rate was 5.4 deaths per 100,000 registered recreational vessels. This rate represents a 12.9% decrease from last year’s fatality rate of 6.2 deaths per 100,000 registered recreational vessels.The Occupational Safety and Health Administration (OSHA) clearly needs to create a civilian Fishing Safety and Health Administration (FSHA) to produce a concise fishing safety training manuals, civilian vessel inspection regime and consider requiring fishermen to wear life-vests, at least minimal floatation devices, at all times. 

C. Three autonomous international organization were established by the United Nations Division on Ocean Affairs the Law of the Sea when the 1982 United Nations Convention on the Law of the Sea entered into force with the 1994 Agreement relating to the Implementation of Part XI. (1) The International Seabed Authority, which has its headquarters in Kingston, Jamaica, came into existence on 16 November 1994, upon the entry into force of the 1982 Convention.   (2) The Tribunal of the Law of the Sea came into existence following the entry into force of the Convention on 16 November 1994. After the election of the first judges on 1 August 1996, the Tribunal took up its work in Hamburg on 1 October 1996. The official inauguration of the Tribunal was held on 18 October 1996.  (3) The Commission on the Limits of the Continental Shelf established a subsidiary body – the Standing Committee on provision of scientific and technical advice to coastal States, in June 1997, at its first session.  

1. In 1998, as part of the United Nation's International Year of the Ocean, the Department of Commerce and Department of the Navy cohosted the National Ocean Conference in Monterey, California.  The participants found the United States should, join the 1982 U.N. Convention on the Law of the Sea and the accompanying 1994 Agreement to implement Part IX of the Convention on the Law of the Sea (incorrectly remembered by the U.S. as the Seabed Mining Agreement) to address issues such as military and commercial navigation, fishing, oil and gas development, offshore mining, and scientific research which the United States President and appearing Senate have apparently not ratified as of 2014. The USA is party to the 1995 Agreement Relating to the Conservation and Management of Straddling Fish Stocks and Highly Migratory Fish Stocks. 
2. Art. 1 (4) of the United Nations Convention on the Law of the Sea of 1982 provides  pollution of the marine environment" means the introduction by man, directly or indirectly, of substances or energy into the marine environment, including estuaries, which results or is likely to result in such deleterious effects as harm to living resources and marine life, hazards to human health, hindrance to marine activities, including fishing and other legitimate uses of the sea, impairment of quality for use of sea water and reduction of amenities.  The USA was brought to task on greenhouse gas emissions by the Earth Summit in Rio in 1992, but when the Law of the Sea came up again for ratification, in 1994, the USA did not immediately join, and when it did sign in 1995 the Agreement Relating to the Conservation and Management of Straddling Fish Stocks and Highly Migratory Fish Stocks, did so under the duress of an extremely expensive hurricane season.  There is grave concern there has been a sporadic, hostile program of marine thermal environmental modification, against the United States, to cause drought in Southern California, intensify Hurricanes in the Atlantic and Gulf of Mexico, melt the polar ice cap, and with the patenting of hydrocarbon fueled industrial heating and cooling pumps, cause bitterly cold winters on both sides of the Atlantic. Art (5) of the Convention provides (a) "dumping" means: (i) any deliberate disposal of wastes or other matter from vessels, aircraft, platforms or other man-made structures at sea.

D. As of 2008 there are now 405 identified dead zones worldwide, up from 49 in the 1960s.  So-called dead zones are areas of large bodies of water—typically in the ocean but also occasionally in lakes and even rivers—that do not have enough oxygen to support marine life. The cause of such “hypoxic” (lacking oxygen) conditions is usually eutrophication, an increase in chemical nutrients in the water, leading to excessive blooms of algae that deplete underwater oxygen levels. Nitrogen and phosphorous from agricultural runoff are the primary culprits, but sewage, vehicular and industrial emissions and even natural factors also play a role in the development of dead zones.  Dead zones occur around the world, but primarily near areas where heavy agricultural and industrial activity spill nutrients into the water and compromise its quality accordingly. Some dead zones do occur naturally, but the prevalence of them since the 1970s—when dead zones were detected in Chesapeake Bay off Maryland as well as in Scandinavia’s Kattegat Strait, the mouth of the Baltic Sea, the Black Sea and the northern Adriatic—hints at mankind’s impact. 

1. A 2008 study found more than 400 dead zones worldwide, including in South America, China, Japan, southeast Australia and elsewhere.  Perhaps the most infamous U.S. dead zone is an 8,500 square mile swath (about the size of New Jersey) of the Gulf of Mexico, not far from where the nutrient-laden Mississippi River, which drains farms up and down the Midwest, lets out. Besides decimating the region’s once teeming shrimp industry, low oxygen levels in the water there have led to reproductive problems for fish, leading to lack of spawning and low egg counts. Other notable U.S. dead zones today occur off the coasts of Oregon and Virginia.  Fortunately, dead zones are reversible if their causes are reduced or eliminated. For example, a huge dead zone in the Black Sea largely disappeared in the 1990s following the fall of the Soviet Union, after which there was a huge spike in the cost of chemical fertilizers throughout the region. And while this situation was largely unintentional, the lessons learned have not been lost on scientists, policymakers and the United Nations, which has been pushing to reduce industrial emissions in other areas around the globe where dead zones are a problem. To wit, efforts by countries along the Rhine River to reduce sewage and industrial emissions have reduced nitrogen levels in the North Sea’s dead zone by upwards of 35%.
2. Under Art. 145 of the United Nations Convention on the Law of the Sea of 1982 Necessary measures shall be taken to ensure effective protection for the marine environment. To this end the Authority shall adopt appropriate rules, regulations and procedures for inter alia: (a) the prevention, reduction and control of pollution and other hazards to the marine environment, including the coastline, and of interference with the ecological balance of the marine environment, particular attention being paid to the need for protection from harmful effects of such activities as drilling, dredging, excavation, disposal of waste, construction and operation or maintenance of installations, pipelines and other devices related to such activities; (b) the protection and conservation of the natural resources of the Area and the prevention of damage to the flora and fauna of the marine environment.  Art. 207(1)  States shall adopt laws and regulations to prevent, reduce and control pollution of the marine environment from land-based sources, including rivers, estuaries, pipelines and outfall structures, taking into account internationally agreed rules, standards and recommended practices and procedures.  Art. 208(1) Coastal States shall adopt laws and regulations to prevent, reduce and control pollution of the marine environment arising from or in connection with seabed activities.

The United States is not party to the 1982 Convention on the Law of the Sea and should be.  The Torremolinos International Convention for the safety of fishing vessels in 1977 of the International Maritine Organization (IMO) established uniform principles and rules regarding design, construction and equipment for fishing vessels 24m (79 feet) in length and over. Other IMO codes and guidelines include the Voluntary Guidelines for the Design, Construction and Equipment of Small Fishing Vessels (1980) and the Code of Safety for Fishermen and Vessel Design and Construction (1975). 
§304c Mining Safety and Health Administration

A. Mining was historically the most the most dangerous occupation in the United States however since the Mine Safety and Health Act (MSHA) of 1977 mining went down from 275 in 1979 to 42 in 2013.  The Mine Safety and Health Administration (MSHA) reported a total of 42 mining deaths out of 374,069 miners in 2013.  This comes to 11.2 fatal injuries per 100,000 mining workers per year.  The number of deaths of mine contractors dropped to a record low as well, with a total of 4 fatalities, compared to 5 the previous year.  A total of 55,617 employees, or 57,222 full-time equivalent (FTE) employees, were reported as working at underground mining locations in 2007. This is in contrast to 322,506 employees (or 279,541 FTE employees) that were reported as working at surface locations.  Of the 67 occupational mining fatalities reported to MSHA in 2007, 27 occurred at underground work locations, while 40 occurred at surface locations. The fatality rate of 47.2 per 100,000 FTE employees was higher at underground work locations, compared to the rate of 16.1 for surface work locations.  MSHA likes to report fatalities and injuries per 200,000 hours, 90 years of 40+ hour work weeks, rather than the normal fatalities per 100,000.  For all mining, the preliminary 2013 fatal injury rate was 0.132 per 200,000 hours worked, an increase from 2012.  The overall injury rate of 2.46 per 200,000 hours was a record low. 

Mine Safety and Health and Statistics 2007-2013

	
	
	
	
	CY
	
	
	

	
	2007
	2008
	2009
	2010
	2011
	2012
	2013*

	Number of Mines
	14,871
	14,907
	14,631
	14,283
	14,176
	14,093
	13,708

	Number of Miners
	378,123
	392,746
	355,720
	361,176
	381,209
	387,878
	374,069

	Fatalities
	67
	53
	35
	71
	37
	36
	42

	Fatal Injury Rate
	0.0199%
	0.0156%
	0.0119%
	0.0234%
	0.0114%
	0.0110%
	0.0132%

	All Injury Rate
	3.43
	3.25
	3.01
	2.81
	2.73
	2.56
	2.46

	Total Mining Area Inspection
	44
	56
	59
	63
	62
	61
	59

	Hours/Mine
	
	
	
	
	
	
	

	Citations and Orders Issued
	144,081
	173,555
	173,100
	170,117
	156,521
	139,156
	118,759

	S&S Citations and Orders (%)
	29%
	28%
	30%
	32%
	30%
	27%
	27%

	Dollar Amount Assessed (Millions)
	130.0
	143.6
	137.4
	163.3
	161.3
	122.5
	---


Source: MSHA
1. The general safety provisions of the Mine Safety and Health Act of 1977 codified at 30USC§877 et seq.  A 300 foot in diameter barrier must be maintained between coal mines and oil or gas deposits.  Boreholes shall be drilled twenty feet ahead of any working face within fifty feet of any abandoned mine shaft, two hundred feet if the abandoned shaft cannot be inspected.  At least two escape passages shall be provided.  Not more than 20 miners shall be allowed in a shaft with only one opening.  Methane and coal dust accumulation shall be monitored and prevented.  Structures shall be fireproof.  Miners shall be supplied with oxygen, water, and changes of clothing.   
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B. The United States, with about six percent of the world’s population, uses about a third of the globe’s annual energy supplies.  The U.S. Bureau of Mines has calculated that each U.S. citizen annually consumes about 1300 pounds of steel and iron, 65 pounds of aluminum, 25 pounds of copper, 15 pounds of manganese, 15 pounds of lead, 15 pounds of zinc, and 35 pounds of other metals, such as cobalt, without which jet airplanes could not fly.  The energy to go along with this use of metals includes 8000 pounds of oil, 4700 pounds of natural gas, 5150 pounds of coal, and 1/10th of a pound of uranium.  Including sand, gravel, cement, dimension stone, and clay, more than four billion tons of new minerals are needed every year in the U.S. economy.  This adds up to more than 20 tons of raw energy mineral and mineral supplies which have to be produced each year for every man, woman and child in the United States.  In the case of iron (and its derivative, steel), 700 million in 18 developed nations use about 680 to 1400 pounds per person per year, compared with some 1.8 billion in developing countries who use less than 55 pounds of steel per person per year.  In addition to the demands on mineral and energy mineral resources caused by increased population, the highly specialized needs of new technologies have also put an emphasis on many minerals, some of which are relatively rare.  Computers make use of beryllium, gallium, germanium, lithium, the platinum group metals, quartz crystals, rare earth minerals, rhenium, selenium, silicon, strontium, tantalum, and yttrium.  The modern jet airplane, besides demanding high quality aluminum for the body and wings, makes use in its jet engines of chromium, titanium, cobalt, manganese, nickel, and tantalum.  Several, such as cobalt, the platinum group metals, and chromium, exist in quantity, as commercial deposits, in a relatively few places, for example South Africa, and this creates special international trade problems.  In the area of energy industries (particularly in petroleum and in nuclear power), some 29 different non-fuel minerals are used.  Telephone systems use 42 different minerals, and the electrical industry overall uses 85 different elements.  In medicine, surgical instruments, chemotherapy, radiation treatments, and the many different diagnostic tests require a great variety of minerals.

C. Both surface and underground mining leads to massive ecosystem degradation.  During the process vegetation is destroyed and the topo-sequence of the landscape and physico-chemical properties of the soils are rapidly changed as result of the large scale dumping of mine spoils on the un-mined lands.  The mine spoils are infertile, biologically inert and toxic to plants.  The mine spoil heaps remain barren for several years due to their unstable, erodible, and hostile characters.  Mine spoils consist of about 60% gravel (>2mm particles) and 40% soil.  The soil (<2 mm particles) is mostly composed of sand (about 88-94%).  Mine spoils are extremely acidic.  The 2 year mine spoils are as acidic as pH 3.2 which does not change significantly up to 5 years of age, but increases significantly when the mine spoils attain 10 years of age.  Despite this increase, the pH is still much lower than that of the adjacent soil, and even 20 years is not sufficient for complete recovery of the pH in the mine spoils.  Calcium and magnesium carbonate can potentially neutralize acidity in the mine spoils.  In the two year old mine spill organic matter, N, P, K, Ca and Mg is around one-third that of surrounding grasslands.  By 10 years organic  matter and minerals are more than three-fourths that of surrounding grasslands.  The degraded land may be restored by revegetating it with plants.  Successful reclamation on such lands depends on the adaptive ability of the seedling and topsoil replacement, mulching with sawdusts, hays, and other plant residues, applying sewage, sludge and liming and fertilizer amendments.  The coal mine spoils of Dhanpuri coal field in Madhya Pradesh, India, were revegetated by growing plants in the pits after leveling the surface of the coal mine dumps.  Pits of 60 cm3 were dug on the slopes and tops and were filled with forest soils and 5 kg of farm yard manure.  Of 30 species studies, 24 were suitable for revegetation, including food crops, at one site.  Although it seemed easier to use much-studied exotics such as grease grass (Melinis minutiflora) and Brachiaria decumbens for achieving rapid ground cover or pine and eucalyptus for reforestation, researchers in Brazil considered native species important.  Between 1977-1991 46% of publications concerned natives, 8% exotics and 46% used both native and exotic species for mine replantings.  Mines should not use toxic chemicals and be easily converted to swimming holes when done.
§304d National Timber Harvesting and Transportation Safety Foundation 

A. Logging is the most dangerous career in the United States with a risk of fatal injury of 110 per 100,000 in 2014.  Most logging deaths are the result of blunt traumas from above. Heavy equipment seems to helps to make the job safer but the final safety results are inconclusive.  Clearcutting with these machines needs to be limited to the construction of socially and environmentally sound jogging roads.  Logging has clearly been the most dangerous career since the Mining Safety and Health Act of 1977 reduced mining and underground mining deaths, from more than 100 to less than 20 per 100,000.  Forestry publications must prioritize safety and no book should be published if it does not contain at least a chapter on the hazards of logging.  With an estimated workforce of 43,000 in 2014 loggers comprise one half of one percent of the total workforce in America, yet they account for nearly 2 percent of all fatalities. During 1992-97, loggers suffered, on average, 128 fatalities per 100,000 workers compared to 5 per 100,000 for all occupations.  Over the 6-year period, 1 out of every 780 loggers lost his life to a work injury, which translates into 57 fatal injuries per 1,000 workers over a 45-year lifetime of timber cutting, a 5.7% risk of dying on the job.  The average rate of on the job injury for this same time period was 128.3 per 100,000. In the competitive logging industry, the median weekly earnings for full-time wage and salary earners in the forestry and logging occupations was $443, compared to $490 for all occupations. 
Fatalities, Injury and Illness in the Forestry and Logging Industry 2009-2012
	
	2009
	2010
	2011
	2012

	Fatalities
	

	Number of fatalities
	53
	73
	78
	     62

	Rate of fatality per 100,000 full-time workers
	123
	170
	181
	     141

	Rate of injury and illness cases per 100 full-time workers
	

	Total recordable cases
	4.3
	3.6
	5.0
	4.3

	Cases involving days away from work, job restriction, or transfer
	1.8
	2.0
	3.3
	2.5

	Cases involving days away from work
	1.6
	1.8
	2.9
	2.2

	Cases involving days of job transfer or restriction
	0.1
	0.2
	0.3
	


Source: Occupational Employment Statistics, 43,000 labor force estimate (2014)
B. The National Timber Harvesting and Transportation Safety Foundation’s Revised Logger's Guide to the New OSHA Logging Safety Standards (FRA 95-A-14) made available in print by the Forest Resources Association, provides: At every step in the logging process, from felling the tree to transporting it to the mill or yard, workers are subject to a variety of hazards from the environment, type of work, equipment, and physical and emotional strains.  Recent logging injury analyses also point out that: Nearly one-half of the injuries incurred by equipment operators are the result of slipping and falling while mounting or dismounting their machine.  Nearly 50% of all logging injuries are incurred by workers with less than one year's experience on the job.  On mechanized operations, more accidents occur at the landing than in the woods.  On fully-mechanized operations, nearly 25% of the injuries reported are the result of a truck driver, equipment operator, or supervisor using a chainsaw to fell or delimb an "oversize" or "difficult-to-access" tree that cannot be processed by the feller-buncher or delimber. OSHA requires that all employers with 11 or more employees must maintain OSHA's Log and Summary Form 200. It is recommended employers maintain an annual log of all recordable job related injuries and illnesses. A recordable injury is one requiring medical treatment beyond first aid. An employer must report any accident which results in one (1) or more deaths or in hospitalization of 3 or more employees. The report must be made within 8 hours after the accident and can be made orally or in writing to the Area OSHA Director.
1. First-year workers (new employees) incur nearly one-half of the reported logging accidents and injuries each year. A six step first year training program has been developed and is required by OSHA for Logging Operations under 29CFR1910.266.  New employee(s) must be certified in First Aid and may optionally be provided with a specially colored or distinctly marked hard hat and high-visibility vest to serve as a constant reminder to the other workers that he is a high-risk first-year crew member. After a successful 90-day safety “probationary” period, reward the new employee with a “regular” hard hat and vest at a crew-wide safety meeting.  Approved hard hats shall be worn by all persons present on the logging operation including log truck drivers and anyone on or near the woods or landing areas.  Safety glasses, face shields, or goggles shall be worn by all workers involved in activities where wood chips, sawdust, flying particles, foreign objects (twigs, limbs, branches) may injure, puncture, scratch, or damage workers' eyes. Eye protection shall be required for chainsaw operators and also for equipment operators where cab protection or a windshield is not adequate.  Hearing protection shall be worn by all workers operating chainsaws or woods equipment. All workers in the immediate area of any mechanized equipment shall use hearing protection.  Heavy-duty logging boots that are waterproof or water repellant, cover and provide support to the ankle and protect the employee from penetration by chainsaws shall be worn by all workers. Chainsaw operators must wear boots or socks or overboots that will protect them against contact with a running chainsaw. "Slip on" boots are not to be used by workers involved in logging operations due to the lack of adequate ankle support.  Chaps or safetypants shall be worn by all timber fellers, limbers, and buckers, and any other workers using chainsaws. Leg protection of ballistic nylon or other leg protection the employer demonstrates provides equivalent protection shall be used and shall cover the full length of the thigh to the top of the boot on each leg.  Chainsaw cuts to the legs are one of the most frequent injuries reported from logging operations. When leg protection is used by chainsaw operators the chances for saw cuts are greatly reduced. There are many varieties of leg protection available which are light weight, comfortable, and affordable. Leg protection provides a saw operator reaction time to remove the saw from the leg area before a severe injury occurs. Protective chaps or pants have proven to be effective in reducing the frequency and severity of chainsaw cuts to the legs.  Cotton gloves or other suitable gloves providing equivalent protection shall be worn by all workers handling wire rope.  Employees handling cable or wire rope, operating a chainsaw, or performing other work potentially hazardous to hands shall wear hand protection.  Respiratory protection shall be provided and used where workers are exposed to dust, smoke, gas fumes, vapors, sprays, or adverse environmental conditions that may affect breathing.  Workers shall wear respiratory protection where operator cabs are not properly enclosed and where workers are exposed to such conditions as extreme dust, engine fumes, and engine smoke.  Workers shall be trained in the use of respiratory protection.  Woods workers shall wear properly fitted clothes which are appropriate for the job.  Floppy cuffs, dangling shirt tails, loose or frayed material that might catch or snag on equipment controls, moving parts, handles, doors, etc. should not be worn. Cuffless pants should be worn.
C. The Game of Logging mantra is “safety, safety, safety”.  Since most logging deaths are the result of blunt traumas from above, loggers should always check for overhead hazards.  The “death zone” is within 12 feet of the stump and statistics show that 85 percent of all logging injuries occur within this zone.  The top side of the tip is a danger zone where a chain at working speed will cause the saw to kick back if something comes in contact with this area.  When a kickback occurs with the saw-bar outside of the kerf, the reaction is so explosive, it is impossible to control.  The chainbrake feature on modern saws is intended to stop a moving chain before it hits the operator, usually in the face or upper body.  On the bottom quarter of the bar tip, just after the moving chain leaves the kickback zone, the operator can use chain pull to gradually pivot the saw, plunging it tip first into the stem.  Perfecting the plunge cut is the key to safer felling techniques.  Harvesters must pay attention to tree lean and any unsafe limbs that might jar loos during the felling process.  In an open-face notch, both the top cut and the bottom cut angle into one another.  The top and bottom cuts are exactly perpendicular to the expected line of fall.  The hinge controls the fall of the tree until it hits the ground.  The length of the hinge should be about 80 percent of the tree’s dbh, and the thickness of the hinge is about 10 percent of dbh.  Hinge size and shape is crucial to accurate felling.  Once a tree begins to fall, control resides in the hinge.  Once a tree begins to fall, the logger should be exiting the area via a preplanned escape route, not following the stem by shaping the hinge as the tree falls.    

1. Anywhere within 12 feet of the stump is the death zone.  The logger exits the zone as soon as the tree begins to fall.  This feat is accomplished.  Once the face cut is complete, the logger uses a plunge cut that is even with, and the correct distance behind, the throat of the open-face notch (using the 80/10 rule).  If the tree is 30 inches dbh, the plunge cut is 3 inches behind the throat of the notch, leaving a 3-inch hinge.  The feller carefully pivots the bottom tip of the working chain into the stem until the entire tip is safely past the kickback zone.  The bar is then plunged parallel to the throat of the notch completely through the tree or to the extent of the bar.  If stump diameter exceeds bar length, the feller initiates a plunge cut on the other side so that the cuts match.  When the plunge cut is complete, the logger cuts horizontally – in the opposite direction of the face cut – toward the back side of the tree, using felling wedges if necessary to prevent the stem from settling on the bar.  The plunge cut is completed a few inches from the back side of the tree, leaving two points of connection between the trunk and stump: the hinge, and the release wood.  On larger stems, and in situations where the intended falling direction is opposing lean, some of the tree weight is taken up by plastic felling-wedges.  The final felling cut is initiated in traditional fashion. The feller severs the last few inches of fiber, the release wood.  The tree then falls in the direction the hinge allows while the feller is safely back from the falling tree, well outside the death zone.  In species like ash and spruce sapwood that will experience fiber pull in the hinge area it is wise to use wing cuts on either side of the hinge, going no further than the depth of the sapwood.  The wing cuts conserve log value in the butt log, the most valuable part of the tree.  Kinetic energy, such as springpoles, limbing and bucking, must be dealt with in a controlled fashion.  

D. The adoption of special safety clothing, hardhats, and other paraphernalia has only slightly reduced the hazards.  Hidden internal defect including invisible root and butt rots that allow a tree to break without warning at any time during felling, dead or damaged branches or “widow makers” that can fall at any time, the effects of wind gusts in partially opened stands hitting and snapping off trees that previously have been shielded from the force of the wind by surrounding trees, just felled, create hazards that no amount of personal safety equipment will ever eliminate.  Heavy equipment is now available where the operator sits in an enclosed armored cab while the tree is grasped by the machine, severed at the base, and tipped back to be hauled away.  Such heavy equipment also renders block clearcutting the only feasible harvesting method, with all of the attendant disease problems in the subsequent stand.   Most logging deaths are the result of blunt traumas from above and the heavy equipment does seem to provide loggers with a modicum of safety from the chainsaw.  It seems safest if commercial logging were limited to companies with heavy equipment and better protection from overhead injuries.
E. In addition to the obvious risks to human health and life, there are five primary environmental risks loggers are liable for.  First, the physical effects of heavy equipment on fragile forest soils, both in terms of altering essential patters and processes in the “hidden” forest of soil and in terms of the effects of soil loss where the mineral component is exposed to runoff.  Secondary – but no less important – are the impacts of silt and sedimentation on benthic communities in forest streams and on the reproductive habits of fish that spawn in forest waters.  Second. The physical effects of timber extraction on injuries to residual trees, including (1) decreased soil oxygen and damage to fine-root systems from compression and soil shearing, permitting entry of disease-causing organisms; and (2) main-stem injuries that predispose to disease-causing organisms.  Combined, these effects cause a reduction in productive capacity and in stem strength, and potentially lead to severe degradation of future timber values.  Third, the environmental impacts of pollution from petroleum products such as hydraulic fluids, engine and sawchain lubricants, and fuels used by timber extraction equipment.  Petroleum spills must be protected against.  Petroleum lubricants, fluids and fuel additives can be replaced with nontoxic, biodegradable alternatives.  Fourth, invasive species can prove to be highly aggressive, pernicious and capable of spreading widely in disturbed forests, with displaced habitat for native species and natural forest regeneration.  Fifth, the potential effects of habitat fragmentation unfavorable to wildlife species that are highly sensitive to changes in forest structure and composition.
Article 5 Forest and Grassland Fires

§305 Wildfire Fighting
A. Wildfire fighting is dangerous but safer than other rural careers with a fatal injury rate estimated at about 20 per 100,000.  People die every year fighting wildfires, sometimes entire crews are lost to a blaze. There are 56,000 wildland firefighters within the federal and state government; this includes all employees utilized for firefighting, even if it is not their primary job. In the Fire Service, there are about 1.1 million structural firefighters, roughly 825,000 volunteer and 275,000-paid career. It is estimated that about 100,000 are involved with wildland firefighting to some degree or another. It is interesting to see that there are estimated to be about 18,590 contract wildland firefighters, helping to fill the gap in personnel needs in very active fire seasons. Between 2001-2012, over 200 on-duty Wildfire Fighter fatalities occurred.  That comes to about 20 deaths per 100,000 workers, or 20 deaths per year.  Common hazards faced on the fire line can include burnovers/ entrapments, heat-related illnesses and injuries, smoke inhalation, vehicle-related injuries (including aircraft), slips, trips, and falls. Wildland firefighters must also be aware of increased risks of heat-related illness and rhabdomyolysis resulting from the breakdown of damaged muscle tissue and can cause permanent disability or death.  Respirators have been advised.  The work of wildfire fighters is to clear a line to contain the forest or grassland fire.  Backburns may be utilized to eliminate flammable debris from a wide area.  Wildfire fighters are supported with water delivery by land and air.  Before 1908 wildfires rarely burnt the canopy.  Lightning fires typically burnt fallen leaves and needles that burns out in a couple of minutes, scorching the trunks of trees.    

B. Fire exists in almost every part of the world and is the most common disturbance of vegetation. Between 300 and 400 million hectares burn annually wordwide, much of it in Africa.  The Global Fire Monitoring center (GFM) and the Global Observation of Forest Cover Fire Implementation Team have called for international joint efforts to launch an operational space-borne fire monitoring system that will allow real-time and complete coverage of wild-land fire events and fire impact around the world.  The total global area burned in 2002 and 2003 – of which about half was in Africa – appears to be comparable to long term averages, in the annual range of 300 to 400 million hectares per year.  According to daily updates of GFMC, wild-land fires continue to claim lives, destroy valuable private and public property and emit compounds that affect the composition and functioning of the atmosphere.  Wild-land fires and land-use fires consume an estimated average of more than 9 billion tonnes of vegetative biomass globally each year.  

1. In the United States on average, nearly 100,000 wildfires burn approximately 7 million acres of land each year. Most of the past century’s wildfire activity has been seasonal in nature. However, recent years have proven otherwise, and we have experienced fire activity in every month of the calendar year. Firefighters are successful in extinguishing 97% of these 100,000 fires and containing them to less than 10 acres in size. No other country comes close to this benchmark of success.  Costs average about $4.7 billion per year for federal (USDA, DOI, DOD and other federal agencies), state and local governments for suppression of these wild-land fires that escape initial action.  ntensive study of historical fires has failed to document any cases wherein fire killed a forest by burning through treetops in the ponderosa pine forests of the American Southwest prior to 1900.  In contrast, numerous fires since 1950 exceeding 5,000 acres (2,025 hectares) have burned forests more intensively than earlier fires.  The intensity of these fires is attributed to the amount of woody fuels on the forest floor, especially fine woody fuels, and to dense stands of young trees within the forest – both of which have come about since 1900.  With respect to global warming, large wildfires increased suddenly and dramatically in the mid-1980s, with a greater frequency of large, longer-burning fires that occurred earlier.
C. A 1910 article in Sunset Magazine recommended to the fledgling Forest Service that it use the indigenous method of setting “cool fires” in the spring and autumn to keep the forests open, consume accumulated fuel and in so doing protect the forest from catastrophic fire.  Ironically, that recommendation came the same year that, in the space of two days fires raced across 3 million acres (1,210,000 hectares) in Idaho and Montana and killed eighty-five firefighters in what is called the “Big Blowup”.  It would be ten years after the Big Blowup before many fires in western forests and grasslands were effectively controlled.   For decades thereafter, the U.S. Forest Service was dedicated to putting all fires out.  By 1926, the objective was to control all fires before they grew to 10 acres in size.  A decade later the policy was to stop all fires by 10 am on the second day. Intensive study of historical fires has failed to document any cases wherein fire killed a forest by burning through treetops in the ponderosa pine forests of the American Southwest prior to 1900 there was not the fuel to set timber afire under 18USC§1855. In contrast, numerous fires since 1950 exceeding 5,000 acres (2,025 hectares) have burned forests more intensively than earlier fires.
1. In the 1960s the U.S. lost on average about 209 structures per year, each subsequent decade shows growing numbers in this escalating trend and between 2000 to 2010 38,601.structures burned.  In 2000 the nation experienced its most severe fire season in decades when some 8.4 million acres burned in 122,000 fires.  In 2001, however, only 3.6 million acres burned - far below the national average for the previous eighty years (about fourteen million acres).  The size of the acreage burned in 2000, while unusually large relative to the average acreage burned during the previous decade (3.8 million acres), was less than the average annual acreages burned in the four decades from 1919-1959 (24.4 million acres).  Similarly, while the 6.9 million acres that burned in 2002 was substantially above the annual average during the preceding ten years (4.2 million acres), it was not unusual: fire seasons in which acreages similar to the 2002 total also burned had occurred as recently as 1996 (6.7 million acres) and 1988 (7.4 million acres).  The number of fires in 2002 was less than the average number of fires occurring in every decade from the 1920s through the 1990s.  These averages ranged from a low average rate of 97,599 fires per year from 1899-1929, to a high average rate of 163,329 fires per year from 1980-1989.  During the 1990s, fewer acres burned annually on average than during the 1920s-1960s.
2. In 2000 the nation experienced its most severe fire season in decades when some 8.4 million acres burned in 122,000 fires. In 2001, however, only 3.6 million acres burned - far below the national average for the previous eighty years (about fourteen million acres). The size of the acreage burned in 2000, while unusually large relative to the average acreage burned during the previous decade (3.8 million acres), was less than the average annual acreages burned in the four decades from 1919-1959 (24.4 million acres). Similarly, while the 6.9 million acres that burned in 2002 was substantially above the annual average during the preceding ten years (4.2 million acres), it was not unusual: fire seasons in which acreages similar to the 2002 total also burned had occurred as recently as 1996 (6.7 million acres) and 1988 (7.4 million acres). The number of fires in 2002 was less than the average number of fires occurring in every decade from the 1920s through the 1990s.  These averages ranged from a low average rate of 97,599 fires per year from 1899-1929, to a high average rate of 163,329 fires per year from 1980-1989. During the 1990s, fewer acres burned annually on average than during the 1920s-1960s, and again through the 1980s.  Nonetheless, with only 248,000 acres of FS land logged in 2003 ten times more is arsoned than logged.       
3. Prescribed burning and programmes to reduce fuel buildup are priorities in Australia, Canada, the United States and elsewhere.  In the United States, the main agencies involved in fire management (the Forest Service of the United States Department of Agriculture and the National Park Service and Bureau of Land Management of the Department of the Interior) conducted prescribed burning on more than 1 million hectares for fuel load reduction and other objectives.  The uncontrolled accumulation of dead wood increases the probability that a forest will burn.  Once available, the dead wood, to ignite, needs only one or two very dry, hot years with lightning storms.  The ensuing fire kills part of a forest, setting them back to the earliest developmental stage.  In many forests, huge buildups of fuel necessitate expensive remedial control efforts to reduce fuel loads so that controlled burns can be conducted.  In other areas, the excessive removal of brush, downed wood, and snags (standing dead trees)  that provided habitat for beneficial insects, birds, and mammals which keep forest diseases and infestations from reaching epidemic proportion. Unlike forest fires of a century ago, those of today are increasingly and more frequently destructive both to forests and private property.  Such fires are promoted by the long history of fire suppression. Multiage forests with closed canopies burn with much lower severity than open forest with shrubby vegetation, especially when the former are on moist north-facing slopes, and the later are on drier, south-facing slopes that retain its moisture to a much greater extent.  A one-hour fuel is a twig small enough to dry out to be combustible within an hour, while a 10-hour fuel is a piece of wood that requires ten hours to become dry enough to burn.  The scale of combustibility then goes to 100-hour fuels, 1,000 hour fuels, and 10,000 hour fuels, which are the trunks of huge fallen trees or cut logs.  Willow produces a particularly toxic smoke and an extra effort should be made to protect willows groves, that conveniently grow by water, from being burned, and they should not be intentionally burned.  Although human labor can mitigate and control damage caused by wildfires the only way to put out a blaze is for a good rain to put it out.  
4. Taking into consideration the local and regional fluctuations of air temperatures in the vicinity of large summer fires and their melting effect on the opposite pole, noted by the Antarctic Conservation Act of 1978, forest fires are thought to be the second leading cause of global warming, after oceanic hydrocarbon heating pumps.  Regionally, forest fires are the absolute leading cause of triple digit heat.  Locally the intensity of forest fires that have crowned and spread like wildfire can exceed 1,000 Cº or Fº with flames of crown fires as high as 300 ft (100 m).  Wildfires can be extremely hazardous to life, particularly in Mediterranean climates, if the underbrush is negligently slashed for burning by pyromaniacs, near defenseless populated or urban areas protected against unlawful occupations under the Fourth Geneva Convention of 1949.  The occurrence of drought can have serious consequences on forest vegetation and drought conditions favor large-scale fires and increase incidence of lightning-caused fires.  It has long been held by forestry literature, that there is a distinct increase in wildfires, after commercial logging operations.  Slashing and piling must be prohibited and slash piles destroyed  
Wildfire Risk by Fire Season Length Change Over Time
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D. There are no annually compiled world statistics on how many acres are burned by wildfires.  Fires can generate large amounts of smoke pollution, release greenhouse gases, and unintentionally degrade ecosystems; campfires should be small and contained in the wet season.  Global annual burned area estimates approach 350 MHa (869 million acres) per year, and annual pyrogenic CO2 emissions can exceed 50% of fossil fuel combustion emissions. Global annual burned area estimates approach 350 MHa (869 million acres) per year.  The fire maps show the locations of actively burning fires around the world on a monthly basis, based on observations from the Moderate Resolution Imaging Spectroradiometer (MODIS) on NASA's Terra satellite. The colors are based on a count of the number (not size) of fires observed within a 1,000-square-kilometer area. White pixels show the high end of the count — as many as 30 fires in a 1,000-square-kilometer area per day. Orange pixels show as many as 10 fires, while red areas show as few as 1 fire per day.  The fire map is not  believed to be an accurate depiction of U.S. West Coast fires due to the large size of these fires of tens to hundreds of thousands of acres, the fact that there is only one pixel per fire and custom forbids campfires in affected areas.  More work is needed to routinely express global wildfire activity and smoke with satellite imaging; not how many cooking fires. During 1998-2015 a study of satellite data found that burned area declined about 24%, with much of the decrease occurring in the world’s grasslands and savannas.  They found that precipitation had little influence on the long-term decline in global burned area — but human activity, and particularly agriculture, was a strong driver.  In some places, particularly tropical forest landscapes, the researchers found that agricultural activity was actually associated with an increase in fires, probably as a result of agricultural waste burning or deforestation to make room for cropland. But these increases were outweighed by the areas where agriculture was associated with a reduction in burned area, mainly in grassland and savanna landscapes, where there’s less biomass available to burn and where fire may be less abused as a land-clearing or management tool.  
Global Wildfires September 2017
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1. In developing countries charcoal manufacturing for urban cooking fires, is a significant controlled cause of industrial timber depletion, involving the use of fire. The major error of NASA satellite world forest fire map is that it omits and underestimates wildfires in the Pacific Northwestern United States, Canada, Greenland and Australia, at that time, and overestimating the fires in the southern hemisphere and south east Asia where government rainmaking and commercial logging moratorium are thought to be winning the firefight as Cambodia finishes demining.  NASA satellite world fire map errors are attributed to depicting the same number of pixels per acre for hypothetical contained industrial charcoal fires and un-contained wildfires that consume many acres.  Although not on the NASA fire map, in 2017 there were forest fires in Greenland.  In southern Europe along the Mediterranean, the total area burned is already roughly three times the normal amount of summer wildfires. Back in June, 60 people died over the course of one weekend in Portugal due to wildfires. Thirty people were killed when the fires reached roads on evacuation routes. Those fires don’t seem to be abating, in part because of the hotter, drier temperatures, warmer temperatures have extended the regions fire season, potentially making weather like this increasingly the region’s new normal.
2. Earlier in spring of 2017, Ireland, an island perhaps most synonymous with dampness battled fires primed, in part, by 75-percent less rainfall.  Wildfires are also plaguing Siberia in Russia.  Over 1.6 million hectares (3.95 million acres) of Russia are on fire.  Back in June, South Africa was ablaze, and in New Zealand in February (during their summer) the city of Christchurch called a state of emergency after a wildfire sent thousands running from their homes and destroyed homes, and killed a pilot. In January, Chile, for whom like New Zealand January is summer, battled a similar unusual number of wildfires due to a combination of drought and high temperatures. After some trouble with agricultural fires a few years ago South Asians have led the world to adopt a rainmaking policy to extinguish open burns. Her Majesty Queen Sirikit of Thailand instituted an effective saw moratorium on commercial logging; the return of elephants to newly protected forests was documented in the movie Return to the Forest (2012).  
§305a Fire Management
A. Fire 36CFR §261.5 prohibits the following: (a) Carelessly or negligently throwing or placing any ignited substance or other substance that may cause a fire. (b) Firing any tracer bullet or incendiary ammunition. (c) Causing timber, trees, slash, brush or grass to burn except as authorized by permit. (d) Leaving a fire without completely extinguishing it. (e) Causing and failing to maintain control of a fire that is not a prescribed fire that damages the National Forest System. (f) Building, attending, maintaining, or using a campfire without removing all flammable material from around the campfire adequate to prevent its escape. (g) Negligently failing to maintain control of a prescribed fire on Non-National Forest System lands that damages the National Forest System.  A moratorium on slashing trees has been effective at protecting the environment in China.  Whoever unlawfully cuts, or wantonly injures or destroys any tree growing, standing, or being upon any land of the United States shall be fined under this title or imprisoned not more than one year, or both under 18USC§1853. Whoever, willfully and without authority, sets on fire any timber, underbrush, or grass or other inflammable material upon the public domain...or for the acquisition of which condemnation proceedings have been instituted shall be fined under this title or imprisoned not more than five years, or both under 18USC§1855.  Arson within special maritime and territorial jurisdiction occurs when; Whoever, within the special maritime and territorial jurisdiction of the United States, willfully and maliciously sets fire to or burns any building, structure or vessel, any machinery or building materials or supplies, military or naval stores, munitions of war, or any structural aids or appliances for navigation or shipping, or attempts or conspires to do such an act, shall be imprisoned for not more than 25 years, fined the greater of the fine under this title or the cost of repairing or replacing any property that is damaged or destroyed, or both. If the building be a dwelling or if the life of any person be placed in jeopardy, he shall be fined under this title or imprisoned for any term of years or for life, or both” under 18USC§81.  
Major Disaster, Emergency and Fire Management Declarations 1970- 2016
	Year
	Major Disaster Declarations
	Emergency Declarations
	Fire Management Assistance Declarations (Prior to 2003: Fire Suppression Authorizations)
	Total

	2016
	45
	7
	49
	101

	2015
	35
	1
	27
	63

	2014
	45
	6
	33
	84

	2013
	62
	5
	28
	95

	2012
	47
	16
	49
	112

	2011
	99
	29
	114
	242

	2010
	81
	9
	18
	108

	2009
	59
	7
	49
	115

	2008
	75
	17
	51
	143

	2007
	63
	13
	60
	136

	2006
	52
	5
	86
	143

	2005
	48
	68
	39
	155

	2004
	68
	7
	43
	118

	2003
	56
	19
	48
	123

	2002
	49
	0
	70
	119

	2001
	45
	11
	44
	100

	2000
	45
	6
	63
	114

	1999
	50
	20
	40
	110

	1998
	65
	9
	54
	128

	1997
	44
	0
	3
	47

	1996
	75
	8
	75
	158

	1995
	32
	2
	4
	38

	1994
	36
	1
	20
	57

	1993
	32
	19
	7
	58

	1992
	45
	2
	6
	53

	1991
	43
	0
	2
	45

	1990
	38
	0
	5
	43

	1989
	31
	0
	1
	32

	1988
	11
	0
	5
	16

	1987
	23
	1
	7
	31

	1986
	28
	0
	1
	29

	1985
	27
	0
	9
	36

	1984
	34
	4
	4
	42

	1983
	21
	1
	2
	24

	1982
	24
	3
	0
	27

	1981
	15
	0
	3
	18

	1980
	23
	6
	2
	31

	1979
	42
	10
	7
	59

	1978
	25
	14
	2
	41

	1977
	22
	34
	5
	61

	1976
	30
	8
	7
	45

	1975
	38
	6
	1
	45

	1974
	46
	5
	2
	53

	1973
	46
	0
	9
	55

	1972
	48
	0
	0
	48

	1971
	17
	0
	3
	20

	1970
	17
	0
	2
	19

	1953
	13
	0
	0
	13


Source: FEMA 
1. Fire Management Assistance Declarations by the Federal Emergency Management Administration (FEMA) began in 1970 when two were authorized.  Prior to 2003 Fire Management Assistance Declarations were called Fire Suppression Authorizations. There were never more than ten authorizations until there were 20 in 1994.  Since 1998 there have been more or less than 50 fire management assistance declarations annually with a high of 114 in 2011. In 2016 there were 49. There are of course far more major forest fires than there are fire management declarations and must be regionally consolidated.  Most of the past century’s wildfire activity has been seasonal in nature. However, recent years have proven otherwise, and the United States has experienced fire activity in every month of the calendar year. Firefighters are successful in extinguishing 97% of these 100,000 fires and containing them to less than 10 acres in size. No other country comes close to this benchmark of success. Costs average about $4.7 billion per year for federal, state and local governments for suppression of these wildland fires that escape initial action. In the 1960s the U.S. lost on average about 209 structures per year, each subsequent decade shows growing numbers in this escalating trend and between 2000 to 2010 38,601 structures burned. There are 56,000 wildland firefighters within the federal and state government; this includes all employees utilized for firefighting, even if it is not their primary job. In the Fire Service, there are about 1.1 million structural firefighters, roughly 825,000 volunteer and 275,000-paid career. It is estimated that about 100,000 are involved with wildland firefighting to some degree or another. Between 2001-2012, over 200 on-duty Wildfire Fighter fatalities occurred. That comes to about 20 deaths per 100,000 workers, or 20 deaths per year.
B. In 2017 summer fire season, it was estimated that with an average annual wildfire risk of 1.2%, Forest Service land was 60 times more likely to burn than the 0.07% average risk of all National Resource Lands, including National Forests, and 0.02% average annual wildfire risk of national parks and monuments of scientific significance.  The abolition of the Forest Service increases the number of acres of public land held by the Interior Department from 341 million acres to 420 million acres. Recently, there has been a surge of extremely destructive fires ever closer to buildings and cities with corresponding social disruptions and substantial economic costs.  The Forest Service and affiliated slash and burn forest labor, flea, tic and rabies contractors are due immediate disability retirement under 5USC§8337 and Sec. 223 of the Social Security Act under 42USC§423 to prevent arson within special maritime and territorial jurisdiction under 18USC§81 a crime of both harbor and concealment of terrorists under 18USC§2339 and provision of material support for terrorists under 18USC§2339A.
Fires in the Western United States September 2017
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C. Over the last decade, annual wildfire cost to US federal lands exceeded $1.7 billion US dollars and $1 billion US dollars in Canada not including economic losses. In Australia in 2005, total wildfire costs were estimated at nearly $9.4 billion US dollars or 1.3% of their Gross Domestic Product.  In the United States the Forest Service is reporting that 2017 is shaping up to be a worse than average fire year based on acres of federal, private and state land burned. So far, 5.6 million acres of land has burned this year, or 1.8 million acres more than the ten year average of 3.8 million acres burned by this time. Some states like Nevada are saying that 2017 is the worst fire season in 15 years, while Montana has already used up much of its firefighting budget, even as much of the state remains in drought conditions according to the US Drought Monitor. The state may have to tap into reserve and federal funding, but that isn’t the only cost. According to the Union of Concerned Scientists (UCS), every state in the western US has experienced an increase in the average annual number of large wildfires over past decades.  Extensive studies have found that large forest fires in the western US have been occurring nearly five times more often since the 1970s and 80s. Such fires are burning more than six times the land area as before, and lasting almost five times longer. Wildfire season - meaning seasons with higher wildfire potential - has universally become longer over the past 40 years.
Fires Contained 2007-2017
	2017 (1/1/17 - 9/26/17)
	Fires: 49,032
	Acres: 8,446,055

	2016 (1/1/16 - 9/26/16)
	Fires: 44,572
	Acres: 4,859,566

	2015 (1/1/15 - 9/26/15)
	Fires: 48,879
	Acres: 9,021,293

	2014 (1/1/14 - 9/26/14)
	Fires: 40,529
	Acres: 3,043,381

	2013 (1/1/13 - 9/26/13)
	Fires: 38,632
	Acres: 4,085,566

	2012 (1/1/12 - 9/26/12)
	Fires: 47,725
	Acres: 8,701,094

	2011 (1/1/11 - 9/26/11)
	Fires: 59,978
	Acres: 7,704,930

	2010 (1/1/10 - 9/26/10)
	Fires: 49,316
	Acres: 2,777,798

	2009 (1/1/09 - 9/26/09)
	Fires: 70,790
	Acres: 5,586,778

	2008 (1/1/08 - 9/26/08)
	Fires: 67,586
	Acres: 4,728,614

	2007 (1/1/07 - 9/26/07)
	Fires: 71,798
	Acres: 8,137,624

	Annual average prior 10 years

	2006-2016
	Fires: 53,885
	Acres: 5,860,611


Source: National Interagency Fire Center 2017
D. The Forest Service wrongfully evicted wildfire fighters appearing to the Chetco Bar Fire, the largest fire in the nation in 2017, while the fire was only 14 acres and could have been easily contained, before becoming a disability retirement claim to largest forest service fire in the nation, at nearly 200,000 of 495,000 acres of 1.8 million acre Rogue River Siskiyou National Forest burned.  Slash piles are condemned by Parks and Recreation to be chipped roadside and in urban areas and chucked to reduce potential flame height and crowning potential from >8 ft. (3 m) to < 3 feet (1 m).  California and all states with Mediterranean climates must be particularly careful not to slash thickets of the shrubs that grow in those regions.  Mediterranean climate shrubbery piles up so thickly, it is not adequate to chuck them.  Chucking is usually effective at eliminating additional fire hazard posed by the negligent piling of slash in almost all other slashed forest types.  A chipper or responsibly contained and extinguished winter campfire are wanted to eliminate flammable debris wherever Mediterranean climate shrubbery piles.  Three times more forest was burned in southern Europe during the 2017 fire season than average.  Ask not what your national park can do for you under Pub. L. 113–287, §6(e), Dec. 19, 2014, 128 Stat. 3272, codified Title 54, National Park Service and Related Programs, but how much wood, could your county park, chuck and chip, if a wood chuck, could chuck and chip, wood?  
Un-contained Fires, United States Totals by Agency and State 2017
	By Agency
	Acres Burned

	National Parks
	19,556

	National Scenic Area
	47,320

	State
	484,137

	National Forests
	2,232,800

	United States
	2,783,813

	By State
	Acres Burned

	Alaska
	69,814

	Arizona
	214,334

	California
	333,386

	Colorado
	14,428

	Idaho
	376,185

	Montana
	753,850

	Nevada 
	82,438

	New Mexico
	37,331

	North Dakota
	5,000

	Oregon 
	628,148

	South Dakota
	7,438

	Utah
	11,067

	Washington
	242,599

	Wyoming
	7,795

	United States
	2,783,813


Source: National Wildfire Coordination Group 2017
1. In the 2017 fire season 195 forest fires that were not contained within 24 hours burned 2,783,813 acres in the United States.  In Montana 753,850 acres burned, 287,295 acres in Lolo National Forest. Oregon burned 628,148 acres, 287,074 acres in Rogue River Siskiyou National Forest. California burned 333,386 acres, 171,798 acres in Klamath National Forest, near the Oregon border.  All told 458,869 acres, 25% of 1.8 million acre Rogue-River Siskiyou National Forest burned in 2017.  A total of 2,232,800 acres of National Forests were burned in the 2017 fire season.  In 2017 the Forest Service burned more than 2.2 million acres, 1.2% of their 183 million acres of National Forests and Grasslands, 0.7% of 314 million acres of National Resource Lands, to cause 80% of total acres burned in the United States.  The 334 units of the U.S. national park system, encompass 89 million acres of which 66,876 acres, 0.07% burned.  The forty-eight national parks cover about 47 million acres of which 19,556 acres, 0.02% burned.  The difference is explained by 47,320 acres burned in Columbia River Gorge National Scenic Area.  484,137 acres were burned on public land held by State forestry, agencies, and field offices.  4,161 acres burned in one un-contained forest fire under county jurisdiction.  The hills of Los Angeles were in flames and the smoke was unbearable in Portland.  To estimate damages caused by abusive agricultural practices uncut forests cost $200,000 an acre, parkland with trails and flat stumps for picnicking $175,000, commercially thinned forests $150,000, organic irrigated agricultural land $100,000, burned or organophosphate poisoned land $50,000 an acre.
E. The Secretary of Agriculture is advised to ceremonially transfer the Forest Service budget to the Interior Department under 36CFR§261.5 and 16USC§551.   It is agreed that 4,650 Forest Service arsons are to be fired by FY 19 for slashing and burning the National Forests, reducing Forest Service employment from 32,427 FY 17 and FY 18 to 27,777 FY 19.  Layoffs will continue at an accelerated pace until FS has destroyed all the slash piles and satisfactorily restored the forests they slashed and burned.  Unable to conceal the burned trees and not having disposed of the slash piles littering the public land, it is necessary to consider district by district seizure of all the land, campgrounds, headquarters, contracts, vehicles, tools, maps, liability, re-assignable employees and disability-retirement under 5USC§8337.  FS ranger districts are on trial by Interior Department (ID) cartographers, not worried about closing a FS ranger districts, patented, with or without roads by Wilderness Preservation System under 16USC§1131 and 24USC§153.  The Interior Department is authorized to make direct grants for wildfire fighting, trash removal, restoring slashed and burned National Forests, connecting the National Trail System, tent sized grade A flat farmland and non-invasive food forests under 24USC§423(b) and 54USC§302904. 
Article 6 Agricultural Technology 

§306 Machinery
A. During the Ice Age, glaciers deposited an average of about 10 billion tons of till in morraines and outwash fans every year.  The total movement of earth by humans now is estimated to be around 40-45 billion tons per year.  Nearly 40% of the soils of the world are now seriously degraded.  Globally, nearly one-third of the land devoted to farming has been lost to erosion in the last forty years and continues to be lost at a rate of some 25 million acres per year.  Farming first began to change from labor intensive, subsistence methods to a much more industrialized operation in the 1800s, when a variety of farm machines were invented to plant, harvest and process crops.  Soon transportation and food preservation techniques, such as refrigerated railway cars, helped to transport crops to markets.  Following World War II chemical manufacturers turned their attention to producing pesticides, herbicides, and synthetic fertilizers for American farmers.  The petro-chemical products, together with advances in genetic selection and irrigation techniques, helped to produce what became known as the Green Revolution- a worldwide transformation in agriculture that brought dramatic increases in agricultural productivity.  Farmers who implemented these new techniques saw their crop production numbers (and acreage) double or triple.  Small farmers, however, often were driven from their farms because they could not compete with the new, larger, more productive factory farms.  The new abundance of cheap grains, in turn, made larger-scale animal agriculture operations possible and allowed more Americans to buy meat more often.  

1. By the 1890s there were improved canning, flour milling, plant breeding, and refrigeration techniques as well as new disease-resistant varieties of wheat and the first gasoline-driven tractors.  In the 1920s Clarence Birdseye introduced a method for freezing produce, by the 1960s there was high-powered machinery, new fertilizers and pesticides, poultry raised in completely controlled environments, new breeds of heat-resistant cattle, McDonald’s burgers and fries, and the heart disease epidemic.  Frozen food output grew fivefold in the decade from 1945 to 1955, as freezer compartments became regular features of refrigerators.  In 1954, a milkshake mixer salesman named Ray Kroc visited Dick and Mac McDonald’s hamburger restaurant in San Bernadino, California, and soon began putting McDonald’s franchises at highway intersections all across the country. The average item of food consumed in the United States today travels fifteen hundred miles from producer to consumer.  We spend about $140 billion each year just for the energy required to deliver food to our tables.   
2. With the invention of reliable freezing as a method of preserving meat products in the 1950s U.S. farm policies encouraged to development of ever-larger factory farms.  74% of the world’s poultry, 68% of eggs, 50% of pork, and 43% of beef are now produced by factory farms.  The most direct type of government support came in the form of farm subsidies, taxpayer money paid to farmers who grow any of the about two dozen commodity crops, such as wheat, cotton, rice, and peanuts.  The subsidies work by fixing prices of agricultural goods at levels higher than the market rate.  Once these subsidies were in place, however, farmers viewed them as an entitlement.  In 2007 taxpayers paid approximately $5 billion in direct crop subsidies, the bulk of which went to the country’s largest, corporate owned farms.  Small farmer often lose their livelihoods and are driven out of business because they simply cannot compete with the low prices achieved by intensive production methods.  Industrial farming is eight times more dangerous than the average profession depending on the exact job.  22.2 farmers per hundred thousand die as the result of occupational injury, the national average is 3.3 workers per 100,000.  Half of all farm occupational fatalities involve vehicles, usually tractor rollover.  The tractor made farming so dangerous people worldwide were not only geared up to go to war but were inured to and fleeing the risks of industrial agricultural command economies.  Cattle  trampling remains one of the high agricultural risks.  Mechanical farming machinery is believed to have magnified risk as a matter horsepower.  Roll bar protection is required on tractors used by employees.

2. In 1920 there were over 17.2 million horses and 4.6 million mules in America.  In 1977 farmers were using 4.4 million tractors (232 million horsepower), 535,000 grain combines, 605,000 cornpickers, and 615,00 pick-up balers.  Because of these technological advances, farmers can now produce 100 bushels of wheat on only three acres with a tractor, 30-foot sweep disk, 27-foot seed drill, 22-foot self-propelled combines and trucks, with only three or four hours of labor.  These advances have enabled significant growth in the size of the average farm, which is now over 450 areas.  The current trend is toward larger but fewer numbers of farms.  The total number of farms in 1979 was 2.3 million, down from 2.7 million in the 1969 census, the 5.4 million in the 1950 census and the 6.5 million in the 1920 census.  Tractors are however notoriously dangerous to life and limb.  They can roll over on a slope and sink in the mud and sometimes just rear up and roll over front to back.  Machines are more dangerous than oxen and horses by a matter of horsepower.  Adequate care must be taken to protect workers.  
B. Before the 20th century people homesteaded with oxen and horses.  A series of pulleys multiplied the power of a team of horses until they could lift the stump out of the ground.  The softer the soil, the easier the stumps came loose.  For a long time planting was done by hand.  Corn planters had a round hopper on the front of a thin board, with a grip at the top like the end of a shovel handle.  The bottom has a steel point.   This is thrust into the earth, then the device is bent forward.  A pedal sticks out in front and trips the disk at the bottom of the hopper to release the corn which falls down into the soil.  The planter steps on the corn hill as he moves on, packing the soil around the seed  This may seem slow, but a man can pant a couple of acres a day, and if he is relying on a team for power to plow, till, cultivate, and harvest, two or three days of planting will put in a the corn he can care for  The rows were marked by string hung from a pole.  

1. Grain was sown with a hand seeder.  You walked along at a steady pace, holding a cloth basket of grain with a spreading device at the bottom.  The spreader was spun with a crank at the side, and only the most skillful men could manage even coverage.  A team of horses pulled a cultipacker over the field to cover the seed and tuck the soil around it.  Grain drills, much more precise, followed.  They made it possible to fertilize at the same time, and to sow grass seeds as well.  Grain harvesting was done with a scythe and cradle.  It was a skilled task.  Making the great swoop with the long scythe, sliding the grain off carefully from the cradle, and laying it in a little pile that is tied into bundles.  The bundles were piled into shocks to be hauled to the barn for threshing when they were dry.  The combine, which does the work in a single trip through the field, was an advance.  The threshing machine brought the internal combustion engine to the farm.  Early threshers were powered by steam engines; the power was still generated by the land, as stumps and straw made the heat for the steam.  But then threshing machine engines had to have kerosene or gasoline.  In the early years of the 20th century no farmer could afford a thresher for his own use, so cooperatives were formed to buy and operate the big machines.  At threshing time, the company would set out a route, and the machine would be taken out of storage and tuned up for the season  A big tractor was needed to power the thresher.  Threshing like haying was dirty work, uncomfortable but not lethal, and most of it washed off at the end of the day.  The threshing machines were big, heavy and clumsy.  They rolled on comparatively small steel wheels and were sometimes difficult to maneuver into barns.  The silo filler, which simply chopped whole corn and blew it up into the silo, required somewhat less power than the thresher. 

C. Out on the plains tractors have been moving from the turn of the century.  But in fields of 5 to 10 acres, the big tractors were too clumsy.  International Harvester and Ford made the breakthroughs.  International Harvester developed an F-12 model – F for Farmall and 12 for horsepower rating – for cultivating cotton in the South, and somehow a few of them slipped north.  They caught on quick, and a slightly more powerful F-14 followed, then the classic F-20, with its raised axles to clear row crops.  They had three forward speeds, with a maximum speed of perhaps 5 miles per hour.  The shifting lever was a stick of iron that wore smooth and paint-less over the years, but never softened.  The steering wheel was iron.  The seat was of steel, though it had a spring.  Later the steel wheels were replaced with big rubber tires.  A “step-up” transmission became available, which provide a higher range of speeds by multiplying the gears much as an overdrive, or the second axle in some trucks.   Ford brought out a small tractor shortly after World Wa

I.  It was powered by about the same motor as the Model T and was much more clumsy than the little Farmall.  The noisy old Fordsons had mounted plows, the ancestors of the modern three-point-hitch equipment that is standard on most small tractors.  The Oliver 60 was new just before World War II.  It was stylish by comparison with the earlier machines; green and yellow, decorative grill, fender, gearshift knob, and steering wheel of hard rubber, a self-starter, gauges and a throttle mounted on the steering colmn.  The four-cylinder engine developed some 18 horsepower oat the drawbar, the brakes were better, and the muffler made it quieter.  It had four forward speeds, which moved the tractor at 2 1/1, 3 ½, 4 ½ and 6 miles an hour.  Second and third were major field gears; fourth for light work and going to and from the field; first was used only in emergency.  The Oliver tilled fields, cultivated crops, harvested them, powered the silo filler and the combine and hauled wagons. Until the big tractors began to come into circulation during World War II the best power was supplied by the John Deere A.  In those days John Deere's were simple almost to the point of being primitive.  Other tractor engines had four or six cylinders, the John Deere had two.  Other tractors had self-starters or cranks; the John Deere had a big exposed fly-wheel which the driver pulled over to start the engine.  John Deeres were big and green and had hand clutches; they were easy and cheap to repair; and the putt-putt sound when they worked made them identifiable for miles.  

1. A banner year for tractors was 1947 when manufacturers added an independent, built-in power transmission called power take-off (PTO) that allowed the tractor to power an attached piece of farm equipment while the tractor was in motion.  Today PTOs can be found on every size and power of tractor, from the 5 horsepower walk-behind garden models to the 140-horsepower behemoths used on big megafarms in the Midwest.  A horsepower is defined a force equal to raising 33,000 pounds one foot in one minute. Soil is broken and pulverized as it rides up the moldboard.  A 35º angle works best at high speeds, a 45º angle is more efficient at low speeds. When opening and plowing a field, (1) stake out the headlands, a space in which to maneuver usually twice the length of the tractor and plow (2) plow around the field as staked, (3) divide the field into Parcel 1 and 2 and plow the outside and spiral in to the center and (4) when the parcels are finished, begin at one corner and plow the untouched headlands around the field.  Turning trash completely under with a bolted-on trash plate makes spring seedbed preparation easier Open soil invites erosion so one can plow in the fall without trash plates and at slower “slab furrowing” speeds and greater depth.  After using the moldboard plow it is necessary to harrow to prepare the field for planting.  Broadcast seeding has a lateral spread of 15 to 25 feet.
D. The habit of sharing labor and equipment reached its height in the exuberant years just after the war, when the young men came home, full of plans and impatience, with money in their pockets.  The first hay balers needed at least half a dozen men.  One man drove the tractor; as many as four might ride the baler to tie the wires by hand, divide the bales, and do other chores to help the machine along.  The bales were forced up a long chute that stuck out behind the baler, and two men on a wagon that was towed along piled up the bales.  In a few years, the balers became completely automatic.  Now one man controls the whole operation from the tractor, and the baler not only ties the knots but tosses the bales up into a wagon  The wagons have high racks, and the bales are not staked neatly but simply allowed to pile up.  When the rack is full, the tractor hauls the wagon to the barn, and the bales are kicked out into another conveyer which dumps them into the mow.

1. Where a crew of men once traveled around threshing, one man now drives a combine around the field, the grain running into a large hopper on the machine.  When the bin is full, the grain is dumped into a wagon or a truck parked in the field.  A couple of wagons can handle what a combine can harvest in a day, and the grain can be duped into granaries overnight.  If the farmer wants the straw for bedding for the cattle, it can be picked up by the baler.  New combines, or choppers, or field tillers were not being bought on a basis of calculated economics.  A man with 20 acres of grain to harvest each year has no need for a combine of his own, when he can hire a man to do the work for him for $125 or so.  He cannot justify, on economic grounds, the purchase of a combine costing $1,000 or more . The same rules apply to the other machines – balers, choppers and so on.  Yet the farmers bought them, along with big tractors to run them.  Those who are still earning a living from the land have big tractors and matching equipment.  Elsewhere, the machines sit idle, rusting.
E. One of the most common methods of timber extraction in the United States is by cable or grapple skidder.  Machines come in varying sizes (usually matching local timber types), are fully articulated in the middle to improve maneuverability, and employ four rubber-tire drive wheels.  The operator sits in a protective cage, just behind a diesel power plant.  In back, configurations vary: one has a winch-driven cable spool with a main cable and four to six log chokers; the other has a grapple at the end of an extendable arm.  Both models also come with a small, dozerlike blade on the front that serves many functions but is most commonly used for dislodging hung trees and for pushing logs into piles.  The blade is also capable of constructing waterbars.  Cable skidders are usually driven close to stumps where the operator, or another person called a choker setter, pulls enough of the main cable to allow safe setting of as many choker on logs as possible, but usually not more than five or six at a time.  The choker functions like a noose around the end of log (preferably the butt end).  When the chokers are set, the operator carefully spools in the main cable until log ends are lifted off the ground and are just touching a bumper plate in the back.  When the load is secure, the operator drives off with the far ends of logs dragging behind.  Grapple skidders use a claw to pick up prebunched piles of logs.  It is not usually necessary for the operator to leave the cab of a grapple skidder, and log loading and unloading requires a fraction of the time necessary to set and retrieve chokers.  The grapple does, however, require prebunching of logs and this necessitates an extra piece of equipment to bring logs from the stump to a main skid trail, called a feller-buncher.  
1. The feller-buncher employs tracks or rubber tires, a diesel power plant, and an extendable arm with a grapple that holds the tree above a shear or saw that severs the stem from the stump.  Some will accumulate a few trees and then lay them down in a pile along the primary trail for the grapple skidder to pick up; others hnandle only one stem at a time.  Sophisticated tree harvesters will sever a tree and then, by means of electronic sensors controlled by a central processor, employ a cut-off saw to process the stem into logs.  Feller-forwarders have the capability of loading logs into a bunk on the back.  The all-in-one machines are collectively known as mechanical harvesting.  A machine that has become increasing associated with low-impact logging methods in recent years, especially in the Eastern United States is the forwarder, and when using frozen soils there are virtually no machine impacts.  Because the load is secured in a bunk, no log ends are dragging behind.  The forwarder requires little or no road building, and that means no exposed soil surfaces, no erosion, and no sedimentation.  Landings are smaller, too, since logs can be transferred directly from the forwarder’s bunk to the log truck (although the forwarder usually piles logs in a convenient location for truck loading).  Mills are always pleased to take products handled by forwarders because logs are clean of mineral particles that dull the saw.
§306a Irrigation
A. Most agricultural crops require 300 to 600 tons of water for each ton of dry substance brought to maturity. Ample rain means 35 to 40 inches per year. Regions with less than thirty inches of rain per year have to conserve moisture by leaving the land lay fallow for a year without crops, by mulching, irrigation and by growing crops acclimated to drier climates.  The accumulation of salts in soil that is caused by irrigation has already ruined vast areas of former paradises in New Mexico, Arizona and California. Of course, if it rained thirty inches and all of its came in the growing season that would be ample for many crops.  Rain that falls on frozen ground or on already saturated soil, conditions that often prevail in the Midwest in winter, does not do us much good.  Most of that kind of rain ends up in the Great Lakes or the Gulf of Mexico.  Soil cultivated when it is too wet will not support a good stand of any of the grains or legumes, or good pasture grasses.  It just produces gummy balls and slabs of soil that bake hard as rocks in the sun and grow up in milkweed and artichoke. “Rain makes grain” is a common saying among brokers on the Chicago Board of Trade.  

1. The United States lies mainly between 50 degrees and 30 degrees of latitude while China, Japan and Korea lie between 40 degrees and 20 degrees, some seven hundred miles further south.  The difference of position, giving them longer seasons, has made it possible for them to devise systems of agriculture whereby they grow two, three and even four crops on the same piece of ground each year.  In 1911 nearly 500 million people were being maintained, chiefly upon the products of an area smaller than the improved farm lands of the United States. The rainfall in these countries is not only larger than our Atlantic and Gulf States, but falls more exclusively during the summer season when its efficacy in crop production may be highest.  From Lake Superior through central Texas the yearly precipitation is about 30 inches but only 16 inches of this falls during the months of May to September, while in the Shantung province, China, with an annual rainfall of little more than 24 inches, 17 of these fall during the months designated and most of this in July and August.  While Shantung receives less than 25 inches of rain during the year, against Wisconsin’s more than 31 inches, the rainfall during June, July and August in Shantung is nearly 14.5 inches, while Wisconsin receives but 11.2 inches.  

2. It is estimated that it takes about 40 gallons of water to put one egg on the table, 3600 gallons of water to grow a bushel of corn, 150 gallons to produce a loaf of bread, 375 gallons for five pounds of flour, about 2,500 gallons to make one pound of beef and 100,000 gallons to make an automobile.  According to the U.S. Geological Survey, the United States uses about 89 billion gallons of water a day, and of this, 20 percent is groundwater.  Over one-third of the irrigated land in the United States is watered by groundwater.  More than 90 percent of people in rural America use groundwater for their domestic purposes.  About 20 of the larger cities get most of their water from wells, and in twelve states, groundwater provides more than half of the total public water supplies.  Nearly 100 percent of the groundwater is rainwater or melting snow, which seeps into the ground and is stored for a time, and then may emerge as springs or, seeps or be taken out of the ground by artificial means, through wells.
B. As a practice irrigation was once confined to row crops in the West and Southwest, but since the 1940s the practice has extended into the South, parts of the Midwest, and spottily into regions along the East Coast due to economic pressure to increase and standardize crop yields.  The Ogallala aquifer that stretches from South Dakota to Texas is the largest body of fresh water on Earth, and lies underneath some of the richest farmland in the world – the great American grain belt.  One third of all the ground water used for irrigation in the US comes from this one aquifer.  But Ogallala is a fossil aquifer from the last Ice Age, it is not replenished regularly by rainfall, when the aquifer is gone, it’s gone.  With the advent of factory farming and feedlot beef, the amount of water drawn has increased dramatically to 13 trillion gallons of water a year.  Some wells are going dry.  In northwest Texas, one quarter of the Texas share has been depleted.

1. The Natural Resource Conservation Service helps to determine what land is feasible to irrigate (soil type and slope) and when and how much water will be needed (specific crops and soil conditions), they will also suggest the most economical and efficient ways to deliver the water to the fields.  All on farm irrigation begins with the supply canal or ditch.  Water levels should be a minimum of one foot above the highest point of the field, and the canal or ditch should have the necessary headgate division boxes, turnouts and siphons to divert the water to the appropriate field from whence it is diverted again, into furrows.  Slope should not exceed 0.25 percent for row crops or 5 to 6 percent for cover crops.  Length and depth of furrow are determined by the potential rate of water flow and the absorptive rate of the soil. 

C. In the United States there are two fundamental systems of water rights, riparian and prior appropriation.  Riparian rights are those claimed by the upstream owner of land through which the stream flows, and claims the right to use this water without regard to when he may use it, or whether he uses it at all.  Prior appropriation rights give the first user of water from a stream a given amount of water, at a given time and place, and these rights remain with the owners heirs at long as the use to which the water is put is “beneficial”.  The riparian water doctrine is recognized in the eastern states and has varying credibility in California, Washington, Oregon, Texas, Nebraska, Kansas, North Dakota, and South Dakota.  It has been specifically denied as a doctrine in the Southwest (Nevada, Utah, Colorado, New Mexico, Arizona) and in Idaho, Montana and Wyoming.  Where the riparian doctrine is denied or in question, the doctrine of prior appropriation has taken its place.

1. Water rights are usually shown by water right decrees; state certificates; irrigation district locations; contracts with the U.S. Bureau of Reclamation, the Secretary of the Interior, or a public water utility; stocks shares in a company; or simply a riparian location. Smaller water sources like springs, brooks or wells produce flows that are usually measured in gallons per minute (g.p.m.).  Larger sources like rivers, lakes or ponds have flows that can also be expressed in g.p.m. but are more commonly measured in cubic feet (cu.ft.) acre-inches (ac. In.) or acre-feet (ac. Ft.).  Flow measurements are expressed in time intervals, as cubic-feet-per-second, acre-inches-per-hour, and acre-feet-per-24 hours.  To confuse matters further, in some western states, flows are often measured in an historic oddity called “miner’s inches” and the definition of a miner’s inch will vary from state to state.  In northern California (also Arizona, Montana, and Oregon), one cu. ft./sec. equals 40.0 miner’s inches, and in southern California (also Idaho, Nevada, New Mexico, North Dakota, South Dakota, and Nebraska) it equals 50.0 miner’s inches.  Colorado differs from everyone by claiming that one cu. Ft./sec. equals 38.4 miner’s inches. An acre-foot of water is an acre area that is one foot deep (43,560 cubic feet); and an acre-inch is one twelfth of that amount.  The term miner’s inch derives from the gold rush era in California when miners were allotted timed amounts of water that was metered through a barely covered, 1-inch hole.  Nearly 2.5 million ponds have been built in the United States.  They vary in size from several acres to pothole-sized catch-basins. 
§306b Fertilizers and Compost
A. There has been a six-fold increase in the amount of synthetic fertilizer used since 1945 (synthetic fertilizers are now an 8 billion dollar industry).  Artificial chemical fertilizers accumulate dangerous quantities of abnormal minerals in the soil.  The overriding negative results of an over-reliance upon chemical agriculture are obvious.  Chemical fertilizers made cheap by government subsidization, and the subsequent and consequent increase in the use of fungicides, insecticides and other chemical poisons are factors responsible for the sorry state of the nation’s soils.  Because chemical fertilizers were cheap and effective in producing bumper crops, farmers substituted them for organic fertilizers like livestock manure and green manuring practices (the plowing under of green crops for the their nutrient value to the soil).  They expanded their tillage by monocropping by hundreds of thousands of acres, and this inevitably resulted in an enormous increase in crop pest populations and crop diseases.  Thus the wholesale use of dangerous poisons to rid the crops of pests and diseases can be traced back to cheap chemical fertilizers.  The effects upon the soil has been a dangerous lessening of organic matter, and a consequent depletion f mineral nutrients.  Without sufficient organic matter to break down, the soil microorganism population has dwindled to unprecedented lows, and because there is less organic matter, the soil’s aeration qualities and water-holding powers are enormously diminished.  This problem increases exponentially as the “hardening” soils are subjected to drought cycles and leaching.  Intensive cropping and deforestation leave the fields open to continuing erosion.

1. It was totally natural and “organic” material that began our reliance on external agricultural inputs and paved the way our chemical addiction.  In 1804, the German botanist and explorer Alexander von Humboldt brought back a sample of guano from his ambitious adventures in South America.  Off the coast of what is now Peru, von Humboldt encountered islands on which thousands of years of seabird feces had made giant cliffs of concentrated and powerful nitrogen-rich powder, or guano.  The indigenous people had used it for generations to fertilize their crops.  The Incas ranked huanu right alongside gold as gifts of the gods and forbade anyone on penalty of death to molest nesting birds.  The sample von Humboldt brought back from his travels was analyzed by a few different chemists and found to be high in nitrogen, an element prized by farmers for its ability to improve the fertility of their soils. The “Great Guano Rush” was on.  By 1851, 66,000 tons of guano had been imported to the United States.  Prices fluctuated wildly, but mostly rose higher and higher, and opportunists began marketing inferior guano from other islands and making fortunes.  In 1850 President Millard Fillmore in his first State of the Union address, stated that “Peruvian guano has become so desirable an article to the agricultural interests of the United States that it is the duty of the Government to employ al the means properly in its power for the purpose of causing that article to be imported into the country at a reasonable price.  In 1856 the US governments passed the Guano Island Act, which stated: Whenever a citizen of the United States discovers a deposit of guano on any island rock or key, not within the lawful jurisdiction of any government, and not occupied by the citizens of any other Government, and takes peaceable possession thereof, and occupies the same, such island, rock, or key may, at the discretion of the President, be considered as appertaining to the United States.  As a result of that act, the US government seized 94 islands off the coast of Peru just to harvest bird shit.  Few Americans wanted to harvest guano, so Chinese slaves were imported and Peruvian Indians were imprisoned to get them to do the work.  Many workers were kidnapped into slavery and forced to work “twenty or more hours a day, six days a week, to fill quotas of four to five tons each, for which they were paid three reales (about a third of a peso), two of which were withheld for meals, according to one historical account.  The only escape was death, and many workers, if they weren’t buried alive in collapsed guano trenches, threw themselves into the sea.

2. Despite the tragedy of how guano was acquired, it did replenish the soil depleted by a century of nonstop cultivation.  Better farming practices, such as crop rotation, and applying compost and free sources of fertilizer such as livestock manure would have worked just as well as if not better than guano.  But, as is often true today, farmers of that era believed that a solution they had to pay for must be better than the one that required their own hard work.  In contrast to the slow and steady hard work of soil management, guano was a quick fix that prepared farmers for the chemicals to come.  By the 1870s, all natural sources of guano were exhausted.   In the areas where guano was first introduced farmers were already purchasing urban manures and soil supplement, but guano greatly reinforced and extended this commercial mentality. Thus, farmers became accustomed to purchasing large amounts of actively expensive, concentrated fertilizers.  Farmers also learned to accept fertilizers that acted rapidly and whose strength was used up in a year or two, as contrasted to lime, ashes, bones or stable manure, whose effects were visible for much longer periods.  Many companies sold “guano” fertilizer for years after all the natural guano was gone (it was typically made from inferior manures from other regions. The substitutes were cheaper, but less effective.

B. As the demand for commercial fertilizers continued to grow, John Bennet Lawes was developing superphosphates – artificial concentrated nutrients that delivered both nitrates and phosphates, both of which are critical to plant growth. Sodium nitrate, a by-product of salt mining (and also a powerful explosive), potash and sulfur, and waste from coal, coke and oil processing were the main ingredients o the growing global fertilizer industry, which took root at a time when there were few government regulations, no testing for health problems, and no consequences for selling toxic poisons.  As the Industrial Revolution progressed, even more enormous quantities of waste chemicals accumulated.  Finally, after creating mountains of and filling valleys with toxic waste, the industrialists were forced by state and national regulators to dispose of it or face serious fines and disposal fees.  When the state and national regulators began imposing fines, most of the mining and manufacturing corporations followed the lead of German potash syndicate and turned to agriculture as the major dumping ground.  Rather than bear the expense of disposing of their own toxic garbage, these companies charged farmers to do it for them, and in the process they turned our agricultural lands into the primary dumping ground for industrial waste. This is still happening today.  The EPA, in partnership with the American Coal Ash Association has approved an effort to increase the use of coal ash in agriculture.  Already more than 180,000 tons of coal ash, which is loaded with mercury and arsenic, are used on agricultural fields every year.

1. The German chemical ministry was focused on how to replicate artificially all the natural materials that they couldn’t get easily from within their own borders, including fertilizers.  In 1909, chemist Fritz Haber figured out how to “fix” nitrogen from the air.  The air we breathe is 78 percent nitrogen.  Pulling it out of the air to put it directly on crops became a national obsession for Germany.  Haber was able to commercialize the process of creating artificial nitrogen fertilizer (which was called the Haber-Bosch process) and start earning money from it.  But nitrogen has purposes other than just fertilizing plants.  Nitric oxide also is a key ingredient in explosives.  Before the Haber-Bosch process explosives came from saltpeter, a naturally occurring form of potassium and sodium nitrate found mainly in Chile.  During World War I Germany’s adversaries blocked it from getting saltpeter from Chile.  The German government subsidized factories to build a chemical substitute using the Haber-Bosch process of producing ammonia, which was then oxidized to make the nitrates essential to synthetic fertilizers and explosives.  After the war the Allies briefly considered brining Haber to trial as a war criminal because of the development and oversight of the first military use of poison gas.  But he “grew a beard and hid in Switzerland for a few months until the fuss died down.  Haber later returned to Germany to rebuild the chemical industry and won a Nobel Prize for his discovery of synthetic ammonia in 1918.  American companies such as DuPont also made both explosives and artificial fertilizers.  But German subsidies for universities outshone DuPont.

C. Lord Northbourne in his book Look at the Land, 1940, coined the term “organic” as we use it today, he wrote: The best can only spring from that kind of biological completeness which has been called wholeness.  If it is to be attained, the farm itself must have a biological completeness; it must be a living entity, it must be a unit which has within itself a balanced organic life.  Every branch of work is interlocked with all others.  The cycle of conversion of vegetable products through the animal into manure and back to vegetable is of great complexity and highly sensitive, especially over long periods, to any disturbance of its proper balance.  The penalty for failure to maintain this balance is, in the long run, a progressive impoverishment of the soil.  Real fertility can only be built up gradually under a system appropriate to the conditions on each particular farm, and by adherence to the essentials of that system, whatever they may be in each case, over long periods.

1. Soil as a growing medium is the uppermost, minute layer of the earth’s crust, called topsoil by farmers and “A horizon” by scientists.  There is also a layer of “subsoil” (the “B horizon”) that lends long term mineral nutrients to plants growing in the topsoil.  Topsoil is an exhaustible resource.  For example, in the Midwest, pioneers broke the virgin sod of a topsoil layer that averaged 3 feet deep.  Today in many areas of this same region, the plow turns up subsoil at a meager 6 inches.  Topsoil is a fragile, living medium for growing his crops.  Healthy soil is not inert, it is pulsatingly alive.  Bacteria and fungi (the lowest forms of plant life) teem in good topsoil as they convert organic waste materials into usable nutrients for other plants.  Life and death cycles in the soil’s dense microorganism population (billions to the gram) are essential ingredients to all life on the planet.  Without these minute forms of life, the soil is of no use to the farmer.  What we call “soil” is a living thing.  Just one tablespoon of soil can contain up to 10 billion microbes, that’s one and a half times the total human population.  Soil scientists understand less than 1 percent of all the living things in the soil.  Mycorrhizal fungi are fungi that grow on the roots of plants.  These fungi actually build our soil and its health and contribute to taking greenhouse gases out of the air, counteracting global warming to boot.  Conversely soil farmed using synthetic-chemical or conventional methods has little ability to keep or build vital supplies of carbon in the soil.  This is because fungicides as well as chemical fertilizers and pesticides leave the soil debilitated with weakened microbial life, a compromised structure, and a significantly impaired ability to withstand the stresses of drought and flood.  The presence of organic material in a given sample of soil is critical to the farmer for three reasons (1) it is indicative of the soil’s tilth (looseness, mellowness) (2) it is visible measure of essential soil elements and (3) it assures the farmer that his soil will have a water-holding capacity. Peat has more than 65 percent organic material, and muck from 25 to 65 percent.  Soil particles that are covered with black decaying organic matter promise a high nitrogen content, and are a good aerated medium for crop growing.  Absence of organic material indicates that crops are likely to suffer poor root growth (lack of aeration), stunted growth due to fewer necessary soil organisms such as bacteria, molds, and fungi, and diminished yield because of a smaller supply of plant food elements.  Farmers are most concerned with the “fertilizing elements” nitrogen, phosphorus and potassium, because they are the most commonly deficient in soil.

D. Composting is an age-old method of making soil from decayed organic matter that is cherished by adherents of the organic method.  In its traditional style, layered piles, it is practical for gardeners, but not even small scale farmers.  It enriches and builds topsoil.  But large outlays are needed for equipment to manage the large piles needed for farms.  Large scale composting, sheet composting is a viable, soil-enriching practice.  This is the practice of working raw green material into the soil surface, where it decomposes.  Most farm harvesting operations leave a certain amount of the crop behind and this could be considered a sheet of compost if it were plowed down.  Even weed growth, if mowed before the seeding stage, provides one or more welcome layers of sheet compost.  To actually build soil the farm has but two choices: either bring in material to add to the soil, or grow sod.  It’s very difficult to plant directly into city land and expect good results.  In many industrial locations, the soil is not only infertile, but it is also contaminated with heavy metals and lead.  One of the benefits of growing food in an urban setting is that there is a vast amount of food and paper waste nearby that can be repurposed into growing soil and healthy food.  It just needs to be redirected before it gets to the landfill.  Static piles take longer to break down, as much as two years instead of three months, but they are less labor intensive.

1. Sheep manure is instantly available for use as a fertilizer.  Horse manure is an old gardeners’ favorite.  It takes only six months for weed seeds in horse manure to decompose whereas cow manure takes a full year.  Decomposed animal manure may be used to fertilize seedlings several times a week.  Certain crops may also be planted and tilled under as green manures: Peanut (Arachis hypogea), Soy Bean (Glycine max syn Soya max), Licorice (Glycyrrhiza lepidota), Runner and dwarf beans (Phaseolus spp.). Field bean (US)(Pisum arvensis), Garden Pea (Pisum sativum), Fenugreek (Trigonella foenum-graecum), Broad Bean (Vicia faba).  Other green manure crops are Borage (Broago officinalis), Buckwheat (Fagopyrum esculentum), Sunflower (Helianthus annus), Grazing rye (Lolium perenne), Lupin (Lupinus spp.), Radish (Raphanus sativa), Marigold (Tagetes spp.), Crimson clover (Trifolium incarnatum), Mustard (Sinapsis alba).

§306c Pesticides 
A.  There has been a seventeen-fold increase in the use of pesticides since 1945.  World pesticide expenditures totaled more than $35.8 billion in 2006 and more than $39.4 billion in 2007. Pesticides accounted for 3.1 percent, $7.3 billion of $237.8 billion total expenditure in US agriculture in 2006 and 2.8 percent, $7.95 billion of $283.5 in 2007.  Chemical weed-killers cost $15 or more an acre, slug killer and insect pesticides cost another $10 an acre.  Under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and the Federal Food, Drug, and Cosmetic Act (FFDCA), the U.S. Environmental Protection Agency (EPA), in cooperation with states and other agencies, such as the Food and Drug Administration (FDA) and the U.S. Department of Agriculture (USDA), are responsible for regulating the production and use of pesticides in the US.

1. The Rotterdam Convention on Prior Informed Consent Procedure for Hazardous Chemicals and Pesticides in International Trade was revised in 2013 to ban and severely restrict severely hazardous pesticide formulations. Art. 11(c) provides, explicit consent to the import has been sought and received by the exporter through a designated national authority of the importing Party. The importing Party shall respond to such a request within sixty days and shall promptly notify the Secretariat of its decision. The obligations of exporting Parties under this paragraph shall apply with effect from the expiration of a period of six months from the date on which the Secretariat first informs the Parties, in accordance with paragraph 10 of Article 10, that a Party has failed to transmit a response or has transmitted an interim response that does not contain an interim decision, and shall apply for one year.  Roundup (Glyphosphate) does not seem to be listed in Annex 3.  The Secretariat provides rules for prior informed consent to import/export, arbitration and conciliation.  

B. After the Second World War, the Americans introduced modern chemical agriculture to Japan.  This enabled the Japanese farmer to produce approximately the same yields as the traditional method, but the farmer’s time and labor were reduced by more than half.  This seemed a dream come true, and within one generation almost everyone had switched to chemical agriculture.  For centuries Japanese farmers had maintained organic matter in the soil by rotating crops, by adding compost and manure, and by growing cover crops.  Once these practices were neglected and fast-acting chemical fertilizers were used instead, the humus was depleted in a single generation.  As the structure of the soil deteriorated crops became weak and dependent on chemical nutrients.  To make up for reduced human and animal labor, the new system mined the fertility reserves of the soil.  Since 1950, insecticide usage in the US has increased from 15 million pounds to more than 125 million pounds.  Over this same period crops lost to insects nearly doubled from 7 percent of total harvest to 13 percent, and numerous studies have verified the suspected link between pesticides and diseases (both plant and animal).  

1. Pesticides are poisons.  They are manufactured to kill insects, rodents, fungi and weeds.  But they can also kill people.  Petrochemicals in general are intoxicating when the fumes are huffed and Roundup seems to be particularly addictive.  Huffing petrochemicals is dangerous, its high is accident prone and overdose lethal.  Organophosphates, one of the most common types of pesticides were developed in Nazi Germany nerve gases to be used as chemical weapons.  During the past 60 years organophasphates, organochlorines, N-methyl carbamates, synthetic pyrethoid insecticides, herbicides, fungicides, and fumigants have applied to the American landscape on a massive scale.  A conservative estimate of current pesticide use in American agriculture would be about 1.2 billion pounds a year, about 4 pounds of the stuff for every American man, woman and child.  Despite industry claims that widespread pesticide use poses little threat to the public health, the latest scientific evidence suggest otherwise.  Almost everyone in the United States now has pesticide residues in his or her blood.  The effects of direct exposure to various pesticides aren’t disputed.  Pesticides can cause damage to the central nervous system, brain damage, lung damage, cancer, birth defects, sterility and death.  The long-term effects of minute residues with the body are more subtle.  Recent studies suggest that behavioral and developmental problems may be linked to childhood pesticide exposure.  And that exposure begins at almost the moment of conception.  Pesticide residues are routinely detected in the amniotic fluid of pregnant women. The American Academy of Environmental Medicine has called for an immediate “moratorium on genetically modified food” citing serious health risks associated with GM food consumption including infertility, immune dysregulation, accelerated aging, dysregulation of genes associated with cholesterol synthesis, insulin regulation, cell signaling, and protein formation, and changes in the liver.

2. The world chemical industry is estimated at $3 trillion.  More than 80,000 new chemical compounds have been introduced since World War II.  Many of them are used in agriculture.  There are 3,000 so-called high production volume chemicals, meaning that more than 1 million pounds of each are produced or imported in the United States each year.  More than 2.5 billion tons of these chemicals are released into the environment in the United States alone each year.  In addition, more than 4 billion pounds of pesticides are used annually in the United States, to kill everything from agricultural pests to inner-city cockroaches to microbes and bacteria in schools and hospitals  Traces of all these chemicals can be detected in virtually each and every one of us.  Yet only half of the compounds have been even minimally tested and less than 20 percent have been tested for their effects on fetal nervous system.  At least 75 percent of the manufactured chemical compounds that have been tested are known to cause cancer and are toxic to the human brain.  In America and England, one out of every two men and one out of every three women will develop cancer in their lifetime.  Cancer is the leading killer of middle-aged persons, and after accidents, the second leading killer of children.   Between 2001 and 2006 MRSA (methicillin resistant Staphylococcus aureus) head and neck infections caused by drug-resistant bacterial infections of the head and neck in children have more than doubled, from 12 percent in 2001 to 28 percent in 2006.  This increase is attributed to overuse of antibiotics in raising our food.  MRSA is found on almost half the pork and 20 percent of beef samples taken from a sampling of 30 supermarkets in Louisiana.  The European Union, South Korea and many other countries prohibit preventative use of antibiotics in the factories where animals are raised for meat.  Not in the US, famers can just go to their local farm stores to buy 50-pound bags of antibiotics without a prescription.

C. Although chemical pesticides have existed for some time, it didn’t come into its own until chemical fertilizers took off.  Arsenic, lead, and cyanide were sold as bug and rodent killers, which were often developed and sold by the same companies that marketed these ingredients as “medicines”.  The German chemical companies Bayer, BASF, Hoechst, Agfa and Wiler-ter-Meer joined together in 1925 to form the cartel IC Farben.  Both IG Farben and the American chemical giants used their profits to advertise their products, focusing on the “war” on bugs and likening farmers to patriotic soldiers who must protect their farms and families from evil threats, tapping into a primal social fear of not being patriotic or may enough to protect one’s family.   Before Dr. Seuss published his first book he designed advertisements for Flit, an insecticide produced by Standard Oil.  Later, as Americans marched proudly into World War II we were using many of the same chemicals in America that the Nazis were using to exterminate the Jews.  Zyklon B the infamous poison gas that the Nazis used to execute millions of people, was a cyanide-based pesticide used for “delousing” that was developed by Fritz Haber.  The ethnically Jewish chemist had converted to Christianity in 1892 and was a German patriot, but he left Germany for England in 1933 having been isolated from the scientific community for his role in developing agents of chemical warfare.  Haber’s first wife, also a chemist, so strongly disagreed with his work on poison gases, which he tried to hide from her until an explosion killed her dearest friend, that after an argument following a dinner party she took a gun, went out into the garden, and killed herself.)  Zyklon B was manufactured and distributed by Degesch, a subsidiary of IG Farben, who supplied the necessary materials and apparatus to two licensed producers.  More than 1.5 million people were killed at Auschwitz by IG Farben poison gas and the torture of slave labor.  After the war many IG Farben executives were tried for war crimes.  Only three were convicted of slavery and mass murder, but they were released from prison after a few months.  All three went back to work leading their businesses, which experienced unprecedented growth after the war.  The Allies eventually broke IG Farben into three companies: Bayer, BASF and Hoechst, now known as Sanofi-aventis. Bayer CropScience is the world’s second-largest agricultural chemical company about which they say, “If people turn to Bayer for what ails them, why can’t plants?”.

1. Acceptance of these new chemical products has not been automatic or unanimous.  Farmers resisted them.  Scientists and doctors challenged them.  In the 1980s, the nonprofit Natural Resources Defense Council and a group of activists raised awareness that a chemical commonly used on apples, daminozide (Alar) could cause cancer in children because they consume large amounts of apple juice and applesauce relative to their body weight.  Long before the Alar scare, may children died from eating apples contaminated with arsenic.  From the late 1800s to the 1920s it is estimated that more than 100 million Americans suffered from symptoms of lead and arsenic poisoning.  Lead and arsenic (lead arsenate) were used as pesticides in orchards.  Arsenic is still used, in chicken feed, to promote growth, kill parasites and improve pigmentation of chicken meat, even though arsenic is strongly linked to many types of cancer and diabetes.  In 1999 318,000 pounds of arsenic were used in California alone.  Congress responded by establishing the Federal Trade Commission in 1912 and the Food and Drug Administration (FDA) in 1927.  But then as now the industry fought standards with lobbying money and lots of advertising.  The government usually sided with the groups making the most money – industry.  Meanwhile a host of new chemicals hit the market.  Methyl bromide, a soil fumigant, was introduced in 1936, and DDT reached the market in 1945 and was widely viewed as a less-toxic substitute for lead arsenate.

D. Rachel Carson’s book ‘Silent Spring’ and death from breast cancer shortly thereaft helped the United States to ban the aerial spraying of DDT.  It is irrefutable that pesticides, including atrazine and arsenic; hormones, including artificial growth hormones that are used on animals and the thousands of chemicals (and plastics) that are hormone disruptors and endocrine disruptors.  Endocrine disruptors include the organophosphate pesticides, atrazine, bisphenol A. lead, mercury and many other common chemicals we ingest daily, though we don’t intend to.  Diabetes is an endocrine disease.  Since the 1930s a definitive link between pesticides, environmental toxins, hormones has been found with Parkinson’s disease, certain cancers and diabetes.  A link has been found between diabetes and seven pesticides: aldrin, chlordane, heptachlor, dichlorvos, trichlorfon, alachlor and cyanazine.  The strongest association with the disease was found for trichlofron.  Although three of the insecticides studied – chlordane, aldrin, and heptachlor – are no longer on the market, measurable levels of these and other pollutants are still detectable in the general population and in food products.  These chemicals are organochlorines, as is dioxin, which has been shown to increase the risk of diabetes among Vietnam War veterans exposed to Agent Orange. Participants who had used the herbicides alachlor and cyanazine had a higher risk for developing diabetes, particularly those participants who had used the chemicals repeatedly over their lifetime.

1. Aldicarb (an N-nethyl carbamate) an insecticide commonly applied to citrus, cotton, potatoes and watermelon crops and added to irrigation water, is a powerful immune suppressant.  That means it reduces your body’s ability to fight off disease.  The greatest effects were at the lowest doses (1 part per billion), 100 times lower than the EPAs safety standard.  The EPA ended funding for this research and aldicarb is still used heavily today.  Aldicarb is the chemical that caused the 1984 disaster at Bhopal, India, killing thousands of Indians instantly, and leaving more than 100,000 chronically ill, deformed and in pain.   In 2002 a paper showed that a weed killer commonly used on lawns that includes 2, 4-D caused abortions and absorption of fetuses.  A representative from a chemical company that sells this product approached a dean at his university and demanded that the paper be retracted.  It was submitted to peer review and has not been refuted, however products that contain 2, 4-D remain the most commonly used herbicides in the world today, with more than 46 million pounds applied in the United States every year.

2. A 1999 study shows how atrazine and nitrate in the drinking water can alter the aggression levels, thyroid hormone levels, and immune systems of mice.  It’s not good.  Many studies have shown that atrazine, one of the herbicides most commonly used in the United States, is an endocrine disruptor, which has de-masculinized frogs, caused mutations in frog’s testes and ovaries, diminished their essential ability to call for a mate, damaged sperm quality in frogs and possibly humans, and contaminated groundwater.  The European Union banned atrazine in 2003, yet more than 76 million pounds are applied in the United States each year.  In 2006 the E.P.A. issued a statement declaring that the use of atrazine posed no threat to the U.S. population, including children and infants, although the maker of atrazine, Syngenta, a Swiss company, is prohibited from selling atrazine in Switzerland.  The E.P.A has agreed to review the safety of atrazine.  The U.S.D.A. has stated that banning atrazine would reduce crop production by 1 percent.

E. Weeds are unwanted plants.  They are a “poor man’s groundcover” that holds the soil and nutrients back on the land, and when eventually plowed under, provide welcome organic material to the soil.  Nevertheless, weeds are, in general, more injurious than helpful.  There are three types of weeds: (1) annuals that grow from seed every year like lamb’s-quarters, pigweed, purslane, wild mustard, crabgrass, chickweed, ragweed, downy brome grass, green foxtail, Indian mustard, dodder, yellow foxtail, and wile oats; (2) biennials that start their cycle in the spring of the first year, form a leafy rosette before winter, and resume with stems, flowers and seeds the following year, like wild parsnip, burdock, bull thistle, mullein, wild carrot and poison hemlock; and (3) perennials that reproduce both by seeds and by vegetative means (creeping stems, tubers, and bulbs) and they have extensive root systems, so mowing alone is not effective. like quack grass, dandelion, narrow-leaved plantain, milkweed, Johnson grass, field bindweed, yellow dock, sheep sorrel, daisy, broad-leaved plantain, wild onion and Canada thistles.  Frequent cultivation is the most effective means of control for larger acreages, and small, sporadic outbreaks should be controlled by smothering with mulch, manure, or black plastic, or by individual hand-digging.  It takes about 15% less labor to spray with Roundup than to use a hoe and probably reduces the length of time spent weeding by more than 50%.  Perhaps herbicides are less toxic than working all day in the dirt.  Always wear a respiratory when working in the dirt to prevent farmer’s lung.  A normally physically fit farmer who wears a respirator should be able to jog three miles after working in the dirt, without suffering three days of chest pain due to atelectasis of the lung.

§306d Biotechnology Risk
A. Biotechnology, like the pharmaceutical industry in the United States, is obsessed with patents and owned by a chemical industry so intent on dumping toxic industrial byproducts on farms, at the farmer’s expense, the chemical industry must regain control of pharmaceutical pricing from market sabotaging hedge fund managers.  Making farmers pay to dump industrial waste on their land is a worldwide problem. In China cities actually prevail upon farmers making less than a dollar a day to purchase their sewage for making compost.  Making patients pay ridiculously high rates for experimental patented drugs when discount generic drugs provide certain cures, is a distinctly U.S. idiopathic disorder known as the law perversion, whereby, the least is known about the most common diseases.  U.S. farmers definitely need to reduce their costs, expenses have tripled in the past decade. A farmer with land, three years experience, a seed crop, compost pile and a volunteer labor force should be able to produce a marketable crop and keep the soil healthy, free of any money input at all.  Small farmers should not attempt to compete with the wasteful practices of biotechnology addicted farms that dominate agricultural statistics.  Biotechnology is regulated Convention on Biological Diversity (CBD).  Whether or not the United States is party to the CBD US exports may be rejected because they have been contaminated by transgenic organisms crops.  Essentially the monopolistic tendencies of the North American biotechnology industry has encountered persistent legal opposition from the CBD of 1992 and its protocols of 2000 and the protocol of 2010 aims to share the benefits of biotechnology equitably. 

1.  Art. 8(g) of the Convention on Biological Diversity (CBD) of 1992 aims to regulate the risks associated with the use and release of living modified organisms resulting from biotechnology which are likely to have adverse environmental impacts that could affect the conservation and sustainable use of biological diversity, taking also into account the risks to human health: Art. 19 of the CBD tires of waiting for the benefits of biotechnology to be shared and calls for a protocol to provide for the safe transfer, handling and use of any living modified organisms resulting from biotechnology that may have adverse affect on the sustainable use of biological diversity.  Art. 24(2) of the Cartagena Protocol on Biosafety to the CBO of 2000 encourages non-Parties contribute appropriate information to the Biosafety Clearing-House on living modified organisms released in, or moved into or out of, areas within their national jurisdictions.  Art. 25 allows Parties to penalize the illegal transboundary movement of living modified organisms; the cost of repatriation or destruction is paid by the country of origin.  The Nagoyo Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising form the Their Utilization to the CBD of 2010.  The objective of this Protocol is the fair and equitable sharing of the benefits arising from the utilization of genetic resources, including by appropriate access to genetic resources and by appropriate transfer of relevant technologies, taking into account all rights over those resources and to technologies, and by appropriate funding, thereby contributing to the conservation of biological diversity and the sustainable use of its components.   Art. 6(2)(e) and Art. 17(2) provide, evidence of the decision to grant prior informed consent be made available to the Access and Benefit-sharing Clearing-House and shall constitute an internationally recognized certificate of compliance, equal to non-parties under Art. 24.

2. To date no insurance company has been willing to insure the biotech industry.  In our society insurance is the litmus test for safety.  If the insurance industry isn’t willing to bet its money on the safety of a product or technology, the risks are too high for them to take the gamble.  There is today no insurance whatsoever against the kinds of catastrophic losses and tragedies that could ensure form introducing transgenic organisms into the environment and into the human food chain.  In 1999 the EU announced its governments had drawn up a five-point Emergency Response Plan to cope if GM plants result in widespread illness or the death of wildlife. In France a band of 120 farmers broke into a storage facility of the biotech company Novartis and destroyed 30 tons of GM corn.  In the US, Germany and the Netherlands GM crops have been destroyed by angry citizens.  In 1999 the seven largest grocery chains in six European countries, Tesco, Safeway, Sainsbury’s Iceland, Marks & Spencer, the Co-op and Waitrose, made a public commitment to go GMO free.  In December 1999 a statement was posted to the cafeteria of the Monsanto Corporations United Kingdom headquarters in High Wycombe, England – In response to concerns raised by our customers…we have decided to remove, as far as is practicable, genetically modified soy and maize from all food products served in our restaurant.  We will continue to work with our suppliers to replace GM (genetically modified) soy and maize with non-GM ingredients… We have taken the above steps to ensure that you, the consumer, can feel confident in the food we serve.  African Civil Society groups, from more than 45 African countries, participating in the World Summit on Sustainable Development in 2002, joined hands with the Zambian and Zimbabwean governments and their people in rejecting GM contaminated food for our starving brothers and sisters.    

3. The American Academy of Environmental Medicine has called for an immediate “moratorium on genetically modified food” citing serious health risks associated with GM food consumption including infertility, immune dysregulation, accelerated aging, dysregulation of genes associated with cholesterol synthesis, insulin regulation, cell signaling, and protein formation, and changes in the liver.  GM foods not only poison consumer by fostering negligent overuse of pesticides by farmers but some GM crops are designed to produce pesticides of their own.  In 2000 insect resistant crops made up roughly a quarter of the nearly 100 million acres planted in transgenic worldwide, the other three-quarters of worldwide transgenic acreage were planted in herbicide resistant, mostly Roundup Ready varieties.  Insect resistant crops contain a gene from a naturally occurring soil organism, Bacillus thuringiensis (commonly known as Bt).  By transferring the gene responsible for making Bt, a natural pesticide that kills many kinds of leaf-eating caterpillars – into corn and cotton – engineers have produced crops that are toxic to the European corn borer and the cotton bollworm.  Every cell of the plant contains the Bt gene and produces the Bt toxin.  Caterpillars that nibble, die.  Ladybugs who fed on aphids who had been eating potatoes genetically engineered to be insect-resistant by incorporating the Bt gene, laid fewer eggs and lived only half as long.  Monarch butterflies that fed on milkweed leaves that had been contaminated with pollen from Bt corn died.  People who are eating Bt crops are exposed to unprecedented doses of the Bt toxin. Polls have consistently found that 80 to 95% of the American public wants genetically engineered food to be labeled and is now a USDA standard.

B. Monsanto started producing saccharin in 1901, followed by polychlorinated biphenyls (commonly referred to as PCBs) and Agent Orange (both are primary producers of dioxins – which are extremely carcinogenic and also powerful hormone and endocrine disruptors).  Then the company developed Roundup in the 1970s, and by the early 1980s it had focused on the development of genetically modified organisms. Monsanto, once the manufacturer of such notorious pesticides and DDT and Agent Orange, now controls about 90 percent of American soybean production through patents on its genetically modified seeds.  Its leading competitor is Dow Chemical a firm that has manufactured pesticides, plastics, napalm and the plutonium cores of nuclear weapons.  The panel that approved the speedy introduction of GMOs during the 1990s was headed by Vice President Dan Quayle. On his way into office in 2001, and on his way out of office in 2008, President George W. Bush halted the program that tests pesticide levels on fruits, vegetables and field crops because the cost - $8 million a year – is “too expensive.

1. Since 1998, when “Roundup Ready” GMO seeds were first introduced 91% of all soybeans, 85% of all corn, and 88 percent of all cotton in the United States are grown from GMO seeds.  These plants are exposed to heavy applications of the herbicide and survive.  Users claim that the Roundup Ready seeds help them to reduce pesticide use and the USDA argues that European and Asian soils are more contaminated with pesticides than North American soils.  Before Roundup Ready soybeans were on the market the tolerance for Roundup was 3 ppm.  Soybean seeds were meeting that requirement.  By the time Roundup Ready soybeans showed up at the marketplace, they had concentrations up to 20 ppm, indicating that farmers upped the application rate since it wouldn’t kill the plants.  So Monsanto went to the EPA and asked to have the tolerance raised.  The tolerance was raised not only in the US but in Australia and other countries where substantial amounts of Roundup Ready soybeans were being grown, but not in the European Union, which has still banned GMOs.  GMO products do not need to be labeled as containing GMOs and should be assumed to be in everything not labeled organic or non-GMO.  Some organic foods include up to 5% non-organic ingredients, but GMOs and their promiscuous pollens are sneaking into organic fields and contaminating our food.  Billions of dollars of wind-born pollen contaminated export crops have been rejected.

2. GMO seeds pay off because the farmer does not need to bend over and pull weeds or hire people to pull weeds.  It is estimated that herbicides reduce overall labor costs by about 50%.  For the difficult task of weeding with a hoe without a respirator, the time is probably reduced by 50%, but it is far healthier and wiser to wear a respirator and work in the dirt all day than to risk mental retardation from petrochemical fumes, while working with dangerous agricultural machinery.  Only a tiny percentage of GMO crops are not processed.  Most of the corn and soybeans grown in the United States are made into sweeteners (particularly high fructose corn syrup), animal feed, cereals, crackers, bread, chips and fuel.  Increasingly, these crops are being exported to other countries, putting millions of farmers in other countries that don’t share our overly generous subsidy programs out of commission into starvation. The primary GMO seeds are corn, soybeans and cotton, the cultivation of which accounts for 15% of all farmland in the United States, but about 33% of the tillable acres (farmland includes orchards and pastures, which aren’t tillable “fields”.  Farmers plant the seed in soil that is likely weak and degraded from over-treatment with chemicals and under-treatment with natural, organic materials.  Soil, if not renewed with organic matter and treated with care, inevitably loses fertility over time.

3. Chemical farmers believe that to make more money, they need more land.  Few large-scale farmers own all the land they farm.  Rather, they lease land to increase their revenues and cover the costs of their investments in machinery.  Once a farmer commits to the chemical system, he needs to buy more synthetic fertilizer to help crops grow in the depleted soil  These chemicals require lots of energy from petroleum and other sources to make, package, transport and distribute on the farm fields.  The chemicals are typically made and sold by the same companies who sold the seeds.  The chemical and seed companies are making healthy profits while the farmer struggles to pay and often falls into debt to keep this cycle going.  And each time the price of fuel goes up, the prices of chemicals soar, because agrichemicals are petroleum byproducts.  When soil is irrigated regularly and treated with chemicals instead of organic materials, over time the salinity increases.  Eventually these soils become so salty that nothing grows in them at all and deserts are created. Farmers spread even more chemicals on corn raised for ethanol than corn for human or animal consumption.  Thereby increasing the amount of pollution that’s poisoning their families and running off their land and into streams, rivers, gulfs and eventually oceans.  GM crops are uninsurable.  Some receive commodity subsidies from the USDA that have been re-configured over the years to be mutually agreed upon on nearly exactly the same terms a crop insurance to insure farmer income against market price fluctuations.  The fair and equitable sharing of the benefits arising from the utilization of Roundup Ready genetic resources, taking into account all rights over those resources and to technologies, the family farmers who purchased GM seeds require federal funding, if their GM crops are prohibited by local, state, or international ordinance, to insure their income for three years as they rededicate their farmland to state organic certification, is seen as the best method of conservation of biological diversity and the sustainable use of its components.
§306e Concentrated Animal Feeding Operations 

A. There are more than 1 billion cattle on the planet.  One cow under optimal conditions requires 2.5 acres of support.   In traditional livestock production systems, domestic animals turned grass and things people could not eat into things people could.  To raise meat output, livestock producers in the industrialized world have adopted intensive rearing techniques that rely heavily on grains and legumes to feed their animals.  Virtually all of the pigs and poultry in industrial countries now reside in gigantic indoor facilities where their diets include grain and soybean meal.  Most cattle spend their last months in feedlots where they gorge on grains and soybeans.  Overall, nearly 40 percent of the world’s grain is fed to livestock.  In the United States livestock now eat twice as much grain as is consumed by the country’s entire human population. It is estimated that it takes 7 pounds of grain to make one pound of live weight.  The world’s wealthy are following the meat eating footsteps of the United States.  Per-capita grain production stopped rising in 1984 and has been falling ever since.  In China the share of grain fed to livestock increased between 1978 and 1997 from 8% to 26%.  In the early 1990s, China was a net exporter of grain, but today thanks to an increasing appetite for meat, China is the world’s second largest grain importer, after Japan.  In Central America staple crop production has been replaced by cattle ranching, which now occupies a third of the land.

1. Annually, it is estimated that livestock animals in the U.S. produce each year somewhere between 3 and 20 times more manure than people in the U.S. produce, or as much as 1.2–1.37 billion tons of waste in 2005. Though sewage treatment plants are required for human waste, no such treatment facility exists for livestock waste. Concentrated Animal Feeding Operations (CAFOs) keep animals in confined areas with little to no vegetation for days or even years, depending on the operation. Some view such conditions as neglectful to basic animal rights. There are roughly 257,000 CAFOs in the United States, of which 15,500 meet the more narrow criteria for CAFOs. Livestock production has become increasingly dominated by CAFOs in the United States and other parts of the world.

2. The rise in large-scale animal agriculture began in the 1930s with the modern mechanization of swine slaughterhouse operations.  Most of the poultry consumed by humans was raised in CAFOs starting in the 1950s, and most cattle and pork originated in CAFOs by the 1970s and 80s. CAFOs now dominate livestock and poultry production in U.S. and the scope of their market share is steadily increasing. In 1966, it took one million farms to house 57 million pigs; by the year 2001, it only took 80,000 farms to house the same number of pigs.  The development of modern animal agriculture has increased the efficiency of raising meat and dairy products. Improvements in animal breeding, mechanical innovations, and the introduction of specially formulated feeds, as well as animal pharmaceuticals such as preventative antibiotics and bovine growth hormone (rBGH) have contributed to deteriorating quality of animal products sold at low cost to consumers. It also takes much less time to raise a fully grown animal. For example, in 1920, a chicken took approximately 16 weeks to reach 2.2 lbs., whereas now they can reach 5 lbs. in 7 weeks.  Milk production has doubled, meat production has tripled, and egg production has increased fourfold since 1960 in the United States. The growth of CAFOs has corresponded with an increase in the consumption of animal products in the United States. 

3. Perverse government subsidies—both in the United States and Europe—provide billions of tax dollars to support industrial animal agriculture. Currently 70% of the land in western National Forests and 90% of Bureau of Land Management land are grazed by livestock for private profit.  In 1994 the US government paid $105 million to manage the publicly owned land and received only $29 million in revenue from ranchers for the use of this land   If we ate less meat, the vast majority of the public lands in the western United States could be put to more valuable and environmentally sustainable use. Throughout the 2002 U.S. farm bill, individual CAFO investors were also eligible to receive up to $450,000 for a five-year EQIP contract from the U.S. government to deal with animal wastes—allowing large operations with many investors to rake in a much greater sum. European Union agricultural subsidies also bolster industrial animal producers, providing $2.25 per dairy cow per day—25 cents more than what half the world’s human population survives on.  

B. The FDA has finally banned the practice of feeding cow meat and bone meal back to cows, but pigs and chickens are still routinely rendered the remains of their own species.  Of 90 million pigs in the US 65 million never see the light of day until bring trucked to slaughter. 70 percent of them have pneumonia when they die.  90 percent of US chickens are infected with leukosis (cancer) at the time of slaughter.  In the eight years from 1989 through 1996, a total of 32 million pounds of contaminated meats were recalled, an average of 4 million pounds a year.  The actual amount of meat that is actually recovered from these recalls is only a small fraction of the recall, perhaps ten percent, the rest if probably sold.  About 200 people in the US officially become sick and several die every day from E. coli 0157:H7, primarily found in ground beef and hamburger.  But only about 2 percent of E. coli 0157:H7 cases are reported.  E. coli 0157:H7 bacteria can be found in up to 50 percent of US cattle carcasses.  The leading cause of kidney failure in US and Canadian children is hemolytic uremic syndrome of which 85 percent of cases are caused by E. coli 0157:H7.  Campylobacter is found in the majority of 70 percent of the chicken and 90 percent of the turkey carcasses sold in US supermarkets.  Campylobacter kills more Americans each year, 750, than E. coli 0157: H7 and is increasing more rapidly.  In humans, Campylobacter burrows into the mucosal layer of the intestines and causes a disease marked by sometimes bloody diarrhea and usually accompanied by fever, body ache, and abdominal pain.  Campylobacter usually doesn’t cause symptoms until a week after exposure, making it very difficult to track.  The disease usually lasts about a week, but in 20 percent of cases, there are relapses, and the disease can become severe, prolonged and life-threatening.  Roughly 40 percent of the cases of Guillain-Barre syndrome, a life threatening disorder of progressive paralysis follow recognized infection with Campylobacter. 20 to 80 percent of chickens are contaminated with Salmonella.  Symptoms of Salmonella poisoning include abdominal cramps, fever, headache, nausea, vomiting and diarrhea.  More than 650,000 Americans are sickened each year from eating Salmonella-tainted eggs and 600 die, and increase of 600 percent between 1976 and 1986. Listeria has emerged in the last few decades, 92% of people who become infected require hospitalization and 20% die.  Listeria thrives on the inside walls of refrigerators, where it can grow from just a few cells to millions in a matter of weeks.  It is particularly dangerous to pregnant women, who often get meningitis, and the growing babies who are often miscarried, infants who survive may have brain damage or cerebral palsy.  Incidence of hemolytic uremic syndrome in the US is 7,500 and in the Netherlands 25.  Annual salmonella cases in the US are 1 for every 200 people, and in Sweden 1 per 10,000.  70 percent of US chickens are infected with Campylobacter but only 10 percent are infected in Norway.

1. Mad Cow disease is a member of a family of diseases called transmissible spongiform encephalopathies, TSEs, seen in various animal species including humans, sheep, cows, mink and cats – for example, Creutzfeld-Jacob Disease (CJD) in humans, scrapie in sheep, chronic wasting syndrome in deer and elk, and bovine spongiforn encephalopathy of BSE in cows.  They attack the central nervous system, causing disintegration of the brain; they have a long incubation period (measured in years if not decades) between the time when infection first occurs and the appearance of symptoms; they are always fatal; and they are transmitted by the eating of animals or animal parts; especially brains and spinal cords.  More than 167,000 British dairy cattle died between 1985 and 1995.  In 2000 to 2001 between 4,700 and 9,800 French cattle had become infected with Mad Cow disease and up to 100 of those had entered the human food chain.  When it became clear the disease had spread to Spain and Germany, the European Union called for the destruction of up to another 2 million cattle.  European beef consumption plummeted.  The infectious agent of Mad Cow disease remains infectious even after exposure for an hour to a temperature of 680 degrees – enough to melt lead – and can withstand antibiotics, boiling water, bleach, formaldehyde and a variety of solvents, detergents, and enzymes known to destroy most bacteria and viruses.  The expected rate of occurrence of CJD (the human variation of Mad Cow disease) has been 1 in 1 million people.  Yet one study found that people diagnosed with Alzheimer’s disease, whose symptoms were difficult to distinguish from CJD) were examined after death, 5.5 percent of the presumed Alzheimer’s victims were found actually to have CJD.  Another study counted 13 percent.  There are four million Americans currently diagnosed with Alzheimer’s.  E. coli is the most common cause of senility and people who live in cow country must boil the groundwater.

C. Antibiotics are commonly administered in animal feed in the United States. Around 3 million pounds of antibiotics are administered to people in the United States to treat diseases.  24.6 million pounds are administered to livestock for purposes other than treating disease.  Before Denmark’s ban on the routine use of antibiotics the prevalence of antibiotic-resistant bacteria in chickens was 82 percent and after the ban 12 percent. Antibiotics are included at low levels in animal feed to reduce the chance for infection and to eliminate the need for animals to expend energy fighting off bacteria, with the assumption that saved energy will be translated into growth. The main purposes of using non-therapeutic doses of antimicrobials in animal feed is so that animals will grow faster, produce more meat, and avoid illnesses. Supporters of antibiotic use say that it allows animals to digest their food more efficiently, get the most benefit from it, and grow into strong and healthy animals. The trend of using antibiotics in feed has increased with the greater numbers of animals held in confinement. The more animals that are kept in close quarters, the more likely it is that infection or bacteria can spread among the animals. Seventy percent of all antibiotics and related drugs used in the U.S. each year are given to beef cattle, hogs, and chickens as feed additives. Nearly half of the antibiotics used are nearly identical to ones given to humans. There is strong evidence that the use of antibiotics in animal feed is contributing to an increase in antibiotic-resistant microbes and causing antibiotics to be less effective for humans. Resistant strains of pathogenic bacteria in animals, which can be transferred to humans thought the handling or eating of meat, have increased recently. This is a serious threat to human health because fewer options exist to help people overcome disease when infected with antibiotic-resistant pathogens. The antibiotics often are not fully metabolized by animals, and can be present in their manure. If manure pollutes a water supply, antibiotics can also leech into groundwater or surface water.

1. Because of this concern for human health, there is a growing movement to eliminate the non-therapeutic use of antibiotics with animals. In 2001, the American Medical Association approved a resolution to ban all low-level use of antibiotics. The USDA has developed guidelines to limit low-level use, and some major meat buyers (such as McDonald’s) have stopped using meat that was given antibiotics that are also used for humans. The World Health Organization is also widely opposed to the use of antibiotics, calling for a cease of their low-level use in 2003. Some U.S. legislators are seeking to ban the routine use of antibiotics with livestock, and there has been legislation proposed to solidify a ban. The Preservation of Antibiotics for Medical Treatment Act (PAMTA), which was introduced in 2009, has the support of over 350 health, consumer, and environmental groups (H.R. 1549/S. 619). The act, if passed, would ban seven classes of antibiotics important to human health from being used in animals, and would restrict other antibiotics to therapeutic and some preventive uses.  In 2012 the FDA issued Final Guidance for Industry titled The Judicious Use of Medically Important Antimicrobial Drugs in Food-Producing Animals aimed at assisting drug companies in voluntarily removing from FDA-approved product labels uses of antibiotics for production rather than therapy, and voluntarily changing the marketing status to include veterinary oversight. 

D. For some time bovine growth hormone (BGH) has been used to stimulate milk production in cows.  Many chemical dairy farmers rely on rBGH (recombinant, or genetically engineered, bovine growth hormone) to increase production.  The hormone was too expensive for widespread use until Monsanto came up with a genetically altered hormone called rBGH (recombinant bovine growth hormone), sold under the brand name Posilac.  This genetically engineered hormone is now injected into about a quarter of the cows in US dairies.  rBGH increases milk production, that is sure.  But since 1950 US dairy farmers have been producing vastly more milk than Americans can consume.  In 1986-87 the federal government paid farmers to kill their cows and stop dairy farming for five years.  More than 1.5 million milk cows were slaughtered.  Another issue, milk from cows that have been injected with Monsantos genetically engineered rBGH contains 2 to 10 times as much IGF-1 (insulin-like growth factor) as normal cow’s milk.  This pushed prostate cancer risk for men over 60 years of age with high IGF-1 8 times greater than men with low levels, and the risk of pre-menopausal breast cancer was 7 times greater.  IGF-1 is not destroyed in pasteurization.  Cows treated with rBGH have a 25 percent increase in udder infections (mastitis) and a 50 percent increase in lameness.  To counter the health problems among cows injected with rBGH more antibiotics are used.  

1. Several years ago, Monsanto lobbied vigorously, at the state as well as the federal level, to prohibit the labeling of any milk as “hormone-free”.  (Certified organic dairy farms may not use artificial hormones).  Monsanto gave up on their weak case and sold its rBGH division in late 2008.  When the price of milk dropped precipitously in February of 2009 a string of suicides among dairy farmers in Vermont and Maine made local headlines. In upstate New York in early 2010, one dairy farmer shot fifty-one of his cows before turning the gun on himself.  Male farmers take their own lives at several times the rate of female farmers.  If rBGH's approval were to be rescinded, the Monsanto corporation stands to lose $300 to $500 million a year in sales of its rBGH product, Posilac.  American consumers overwhelmingly support the labeling of milk products produced with rBGH.  The FDA official responsible for deregulating rBGH is Michael R. Taylor, whose occupation prior to joining, and after leaving, the FDA was as a partner in the law firm representing Monsanto when it applied for FDA approval for rBGH.  More than 90 percent of US beef cattle receive hormone injections and in the larger feedlots the figure is 100 percent.  The European Union refuses to import US hormone-treated beef.  After the European Union banned the sale of hormone-treated meat within European Union countries, the United States complained to the World Trade Organization (WTO) where a three-lawyer panel ruled that the European Union was required to pay the US $150 million a year as compensation for lost profit although scientists called such hormones as so carcinogenic as to cause cancer by themselves.  The 1999 the EU found that 12 percent of the US hormone free cattle had in fact been treated with sex hormones.  

E. The direct discharge of manure from CAFOs and the accompanying pollutants (including nutrients, antibiotics, pathogens, and arsenic) is a serious public health risk. The contamination of groundwater with pathogenic organisms from CAFOs can threaten drinking water resources, and the transfer of pathogens through drinking water contamination can lead to widespread outbreaks of illness. The EPA estimates that about 53% of people in the United States rely on groundwater resources for drinking water. If a CAFO has contaminated a water system, community members should be concerned about nitrates and nitrate poisoning. Elevated nitrates in drinking water can be especially harmful to infants, leading to blue baby syndrome and possible death. Nitrates oxidize iron in hemoglobin in red blood cells to methemoglobin. Most people convert methemoglobin back to hemoglobin fairly quickly, but infants do not convert back as fast. This hinders the ability of the infant’s blood to carry oxygen, leading to a blue or purple appearance in affected infants. However, infants are not the only ones who can be affected by excess nitrates in water. Low blood oxygen in adults can lead to birth defects, miscarriages, and poor general health. Nitrates have also been speculated to be linked to higher rates of stomach and esophageal cancer. In general, private water wells are at higher risk of nitrate contamination than public water supplies.

Select Pathogens Associated with Animal Manure
	Pathogen 
	Disease
	Symptom

	Bacillus anthracis
	Anthrax
	Skin sores, headache, fever,

chills, nausea, vomiting

	Escherichia coli
	Colibacilosis, Coliform

mastitis-metris
	Diarrhea, abdominal gas

	Leptospira pomona
	Leptospirosis
	Abdominal pain, muscle pain,

vomiting, fever

	Listeria monocytogenes
	Listerosis
	Fever, fatigue, nausea,

vomiting, diarrhea

	Salmonella species
	Salmonellosis
	Abdominal pain, diarrhea,

nausea, chills, fever, headache

	Clostirdum tetani
	Tetanus
	Violent muscle spasms,

lockjaw, difficulty breathing

	Histoplasma capsulatum
	Histoplasmosis
	Fever, chills, muscle ache,

cough rash, joint pain and

stiffness

	Microsporum and Trichophyton
	Ringworm
	Itching, rash

	Giardia lamblia
	Giardiasis
	Diarrhea, abdominal pain,

abdominal gas, nausea,

vomiting, fever

	Cryptosporidium species
	Cryptosporidosis
	Diarrhea, dehydration,

weakness, abdominal cramping


Source: Sanders ’13

1. There are over 150 pathogens in manure that could impact human health. Many of these pathogens are concerning because they can cause severe diarrhea. Healthy people who are exposed to pathogens can generally recover quickly, but those who have weakened immune systems are at increased risk for severe illness or death. Those at higher risk include infants or young children, pregnant women, the elderly, and those who are immunosuppressed, HIV positive, or have had chemotherapy. This risk group now roughly compromises 20% of the U.S. population. Sources of infection from pathogens include fecal-oral transmission, inhalation, drinking water, or incidental water consumption during recreational water activities. The potential for transfer of pathogens among animals is higher in confinement, as there are more animals in a smaller amount of space. Healthy or asymptomatic animals may carry microbial agents that can infect humans, who can then spread that infection throughout a community, before the infection is discovered among animals. When water is contaminated by pathogens, it can lead to widespread outbreaks of illness. Salmonellosis, cryptosporidiosis, and giardiasis can cause nausea, vomiting, fever, diarrhea, muscle pain, and death, among other symptoms. E.coli is another serious pathogen, and can be life-threatening for the young, elderly, and immune-compromised. It can cause bloody diarrhea and kidney failure. Since many CAFO use sub-therapeutic antibiotics with their animals, there is also the possibility that disease-resistant bacteria can emerge in areas surrounding CAFOs. Bacteria that cannot be treated by antibiotics can have very serious effects on human health, potentially even causing death.

Typical Pollutants Found in the Air Surrounding CAFOs

	CAFO Emissions
	Source
	Trace 
	Health Risks

	Ammonia
	Formed when microbes decompose undigested organic nitrogen compounds in manure
	Colorless, sharp pungent odor
	Respiratory irritant, chemical burns to the respiratory tract, skin, and eyes, severe cough, chronic lung disease

	Hydrogen Sulfide
	Anaerobic bacterial decomposition of protein and other sulfur containing organic matter
	Odor of rotten eggs
	Inflammation of the moist membranes of eye and respiratory tract, olfactory neuron loss, death

	Methane
	Microbial degradation of organic matter under anaerobic conditions
	Colorless, odorless, highly flammable
	No health risks. Is a greenhouse gas and contributes to climate change.

	Particulate Matter
	Feed, bedding materials, dry manure, unpaved soil surfaces, animal dander, poultry feathers
	Comprised of fecal matter, feed materials, pollen, bacteria, fungi, skin cells, silicates
	Chronic bronchitis, chronic respiratory symptoms, declines in lung function, organic dust toxic syndrome


Source: Sanders '13

2. Some of the health effects from CAFOs air emissions include asthma, headaches, respiratory problems, eye irritation, nausea, weakness, and chest tightness. These health effects are felt by farm workers and nearby residents, including children. In addition, studies conducted by the University of Iowa show that the asthma rate of children of CAFO operators is higher than that of children from other farms. There is evidence that CAFOs affect the ambient air quality of a community. There are three laws that potentially govern CAFO air emissions—the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA, also known as the Superfund Act), the Emergency Planning & Community Right to Know Act (EPCRA), and the Clean Air Act (CAA).  CAFOs also emit greenhouse gases, and therefore contribute to climate change. Globally, livestock operations are responsible for approximately 18% of greenhouse gas production and over 7% of U.S. greenhouse gas emissions. While carbon dioxide is often considered the primary greenhouse gas of concern, manure emits methane and nitrous oxide which are 23 and 300 times more potent as greenhouse gases than carbon dioxide. The EPA attributes manure management as the fourth leading source of nitrous oxide emissions and the fifth leading source of methane emissions.  One of the most common complaints associated with CAFOs are the odors produced. The odors than CAFOs emit are a complex mixture of ammonia, hydrogen sulfide, and carbon dioxide, as well as volatile and semi-volatile organic compounds.  Depending on the weather conditions odors can be smelled from as much as 5 or 6 miles away, although 3 miles is a more common distance.  Houseflies, stable flies, and mosquitoes are the most common insects associated with CAFOs.

F. Since the 15th century came to a close, Henry the VI established a Commission of Sewer, which “provide for severe penalties for the pollution of streams and made special provisions for the disposal of tanner and brewers waste”.  Henry VII outlawed slaughterhouses in cities and towns because of the danger of disease to humans. The categorization of CAFOs has an impact on whether a facility is subject to regulation under the Clean Water Act (CWA). According to the 2008 rule adopted by the EPA, large CAFOs are automatically subject to EPA regulation; medium CAFOs must also meet one of two 'method of discharge' criteria to be defined as a CAFO (or may be designated as such); and small CAFOs can only be made subject to EPA regulations on a case-by-case basis.  A small CAFO will also be designated a CAFO for purposes of the CWA if it discharges pollutants into waterways except during a very heavy rain (twenty-five year, twenty-four-hour rain event), such a design relieved the facility of any other operating, monitoring, inspecting or reporting requirements.  Alternatively, a small CAFO may be designated an ordinary animal feeding operation (AFO) once its animal waste management system is certified at the site. Around 2,000 poultry operations are of sufficient size to be required to obtain a discharge permit but only 39 have done so.
Size Classifications of Concentrated Animal Feeding Operations (CAFOs)

	Animal Sector
	Large CAFOs
	Medium CAFOs
	Small CAFOs

	cattle or cow/calf pairs
	1,000 or more
	300–999
	less than 300

	mature dairy cattle
	700 or more
	200–699
	less than 200

	Turkeys
	55,000 or more
	16,500–54,999
	less than 16,500

	laying hens or broilers (liquid manure handling systems)
	30,000 or more
	9,000–29,999
	less than 9,000

	chickens other than laying hens (other than a liquid manure handling systems)
	125,000 or more
	37,500–124,999
	less than 37,500

	laying hens (other than a liquid manure handling systems)
	82,000 or more
	25,000–81,999
	less than 25,000


Source: Wikipedia

1. Silos are intended for storage for four or five months and are dependent for their success on by the same kinds of anaerobic bacteria that produce acid and alcohol.  Nutritious, long-lasting silage (both corn and hay) is made by (1) a finely-chopped crop, (2) A tight packing to eliminate trapped oxygen (usually accomplished by driving a tractor back and forth over the silage), and (3) an airtight seal of plastic or other impermeable layer.  Many E.coli outbreaks in animal products are linked to unsanitary slaughtering and harvesting practices, which are rampant in industrial agriculture.  Many E. coli outbreaks in drinking water are the result of CAFO manure along creeks being injected into the aquifer that penetrates the drinking water supply through leaky pipes. Some studies have shown that the unnatural diet of corn and soy and silage made therefrom, fed to cattle in concentrated animal feeding operations (CAFOs) increase the E. coli in their digestive tracts.  Cows mainly fed hay generate less than 1% the E coli produced by grain-fed animals.  Silage and grains are not a healthy substitute for natural grasses and hay. Many sustainable livestock operations address potential negative health and environmental impacts through their production methods. They produce less waste and forego dangerous chemicals and other additives. Grass pastured meat and dairy products have been shown to be high in omega-3 and other fatty acids that have cancer-fighting properties and Co-Ezyme Q10 whose depletion is a factor in the development of a heart condition that forbids eating any animal products.  Feeding a little as five pounds of grain per day cuts the CLA (conjugated linoleic acid, which holds great promise in fighting cancer, obesity and diabetes) content of the milk in half! Grass finished beeves had 250% more CLA in their intra-muscular fat than grain-finished beeves. The most successful farms include animals, which are pastured on one area, then rotated to another, long before the pasture is overgrazed and turns to mud.  These pastures are tilled once every 3 years to incorporate the animal manure, a key fertilizer, into the soil, to feed a diverse array of crops for the next few years.  Rotating the crops and herds among the fields from year to year breaks the cycle of disease.    

2. Annually, it is estimated that livestock animals in the U.S. produce each year somewhere between 3 and 20 times more manure than people in the U.S. produce, or as much as 1.2–1.37 billion tons of waste in 2005.  Though sewage treatment plants are required for human waste, no such treatment facility exists for livestock waste in excess of fertilizer demand. D. The negative production externalities of CAFOs have been described as including massive waste amounts with the potential to heat up the atmosphere, foul fisheries, pollute drinking water, spread disease, contaminate soils, and damage recreational areas that are not reflected in the price of the meat product. One study shows that property values on average decrease by 6.6% within a 3-mile (4.8 km) radius of a CAFO and by 88% within 1/10 of a mile from a CAFO. The large amounts of animal waste from CAFOs present a risk to water quality and aquatic ecosystems. According to the EPA, states with high concentrations of CAFOs experience on average 20 to 30 serious water quality problems per year as a result of manure management issues.  For example, Chesapeake Bay, a once-vital East Coast fishery, now with numerous species on the verge of collapse. One study estimated the price tag for restoring the bay at $19 billion, of which $11 billion would go toward nutrient reduction. There are over 400 such dead zones throughout the world. From 1950 to 1990 the world’s oceanic fish catch climbed from 19 million tons to 89 million tons.  But since 1990, there has been no growth in the catch.  In 1997 the FAO reported that 11 of the world’s 15 major oceanic fishing grounds had gone into serious decline as a result of overfishing and pollution.
G. Animal waste includes a number of potentially harmful pollutants. According to the EPA, pollutants associated with CAFO waste principally include: 1. "nutrients such as nitrogen and phosphorus; 2. organic matter; 3. solids, including the manure itself and other elements mixed with it such as spilled feed, bedding and litter materials, hair, feathers and animal corpses; 4. pathogens (disease-causing organisms such as bacteria and viruses); 5. salts; 6. trace elements such as arsenic; 7. odorous/volatile compounds such as carbon dioxide, methane, hydrogen sulfide, and ammonia; 8. antibiotics; 9. pesticides and hormones; and 10. The two main contributors to water pollution caused by CAFOs are soluble nitrogen compounds and phosphorus. The eutrophication of water bodies from such waste is harmful to wildlife and water quality in aquatic system like streams, lakes, and oceans.  Because groundwater and surface water are closely linked, water pollution from CAFOs can affect both sources if one or the other is contaminated. Surface water may be polluted by CAFO waste through the runoff of nutrients, organics, and pathogens from fields and storage. Waste can be transmitted to ground water through the leaching of pollutant.  Some facility designs, such as lagoons, can reduce the risk of ground water contamination, but the microbial pathogens from animal waste may still pollute surface and ground water, causing adverse impacts on wildlife and human health.  A CAFO is responsible for one of the biggest environmental spills in U.S. history. In 1995, a 120,000-square-foot (11,000 m2) lagoon ruptured in North Carolina, releasing 25.8 million US gallons (98,000 m3) of effluvium into the New River. The spill resulted in the killing of 10 million fish in local water bodies. The spill also contributed to an outbreak of Pfiesteria piscicida, which caused health problems for humans in the area including skin irritations and short term cognitive problems – E. coli contaminated food and drinking water causes senility.  Bottled water is necessary for drinking and cooking.
Art. 7  Rural Tenure

§307 Tenure
A. The Voluntary Guidelines on the Responsible Governance of Tenure of Land, Fisheries and Forests in the Context of National Food Security was published by the Food and Agriculture Organization in Rome in 2012.  The eradication of hunger and poverty, and the sustainable use of the environment, depend in large measure on how people, communities and others gain access to land, fisheries and forests. The livelihoods of many, particularly the rural poor, are based on secure and equitable access to and control over these resources. They are the source of food and shelter; the basis for social, cultural and religious practices; and a central factor in economic growth.   It is important to note that responsible governance of tenure of land, fisheries and forests is inextricably linked with access to and management of other natural resources, such as water and mineral resources.  How people, communities and others gain access to land, fisheries and forests is defined and regulated by societies through systems of tenure. These tenure systems determine who can use which resources, for how long, and under what conditions. The systems may be based on written policies and laws, as well as on unwritten customs and practices.  Inadequate and insecure tenure rights increase vulnerability, hunger and poverty, and can lead to conflict and environmental degradation when competing users fight for control of these resources.  Taking into consideration under Art. 24 the United Nations Principles on Housing and Property Restitution for Refugees and Displaced Persons (“Pinheiro Principles”), and the Humanitarian Charter and Minimum Standards in Disaster Response.   States should consider providing restitution for the loss of legitimate tenure rights to land, fisheries and forests.  Where possible, the original parcels or holdings should be returned to those who suffered the loss, or their heirs, by resolution of the competent national authorities.   

1. The Basic Principles in Art. 3 are that States should: (a) Recognize and respect all legitimate tenure right holders and their rights. They should take reasonable measures to identify, record and respect legitimate tenure right holders and their rights, whether formally recorded or not; to refrain from infringement of tenure rights of others; and to meet the duties associated with tenure rights. Safeguard legitimate tenure rights against threats and infringements. (b) They should protect tenure right holders against the arbitrary loss of their tenure rights, including forced evictions that are inconsistent with their existing obligations under national and international law. (c) Promote and facilitate the enjoyment of legitimate tenure rights. They should take active measures to promote and facilitate the full realization of tenure rights or the making of transactions with the rights, such as ensuring that services are accessible to all. (d) Provide access to justice to deal with infringements of legitimate tenure rights. They should provide effective and accessible means to everyone, through judicial authorities or other approaches, to resolve disputes over tenure rights; and to provide affordable and prompt enforcement of outcomes. States should provide prompt, just compensation where tenure rights are taken for public purposes. (e) Prevent tenure disputes, violent conflicts and corruption. They should take active measures to prevent tenure disputes from arising and from escalating into violent conflicts. They should endeavour to prevent corruption in all forms, at all levels, and in all settings.

B.  Agricultural development by humans, in excess of the garden provided by nature, almost invariably leads to environmental degradation.  Rural tenure of farm-land, forests and fisheries is either sustainable or destructive exploitation.  Unfortunately, destructive forms of exploitation are often greedy for land and resources.  Rural land is valued at around $200,000 an acre uncut, $150,000 commercially thinned with stumps, $100,000 irrigated organic agricultural land, slashed and piled or otherwise mismanaged forest and, $50,000 clearcut with stumps, catastrophically burned or organophosphate poisoned.  Clearcuts and irrigated agricultural land tend to produce insect disease vectors such as tics and mosquitoes, respectively, there is no shade and water quality is bad.  The government must promote responsible practices by tenants, to mitigate damage to the natural environment or to irrigate desert lands.  The Secretary of Agriculture is authorized to make a loan or loans for any purpose authorized by and in accordance with the terms of the Bankhead-Jones Farm Tenant Act, as amended, or the Act of August 28, 1937.  Any such loans required by the Secretary of Agriculture or by law to be secured by a real-estate mortgage may be secured by a mortgage contract which shall create a lien against the land in favor of the United States acting through the Secretary of Agriculture.  The first installment for the repayment of any such loan or any other loan made under the Bankhead-Jones Farm Tenant Act, as amended, or the Act of August 28, 1937, as amended, to the owner of a newly irrigated farm in a reclamation project or to an entry-man under the desert-land laws, may be deferred for a period of not to exceed two years from the date of the first advance under such loan under 7USC§1006a.  
§307a National Organic Program
A. Since the Organic Food Production Act of 1990 was implemented under 7USC§6501-6523, organic foods saw annual growth rates of 15% to 20%.  By the turn of the millennium, more than 17 million acres worldwide were planted with organic foods.  Though this was less than a fifth of the area planted with transgenics, the number of acres dedicated to organic farming was 10 times what it had been only 10 years previously.  And the market for organic food had swelled to $22 billion annually. Leading the global organic explosion was the European Union, where a phenomenal 35-fold expansion in organic acreage took place in the last 15 years of the twentieth century.  In 1999, 3% of the EU total agricultural acreage, amounting to 10 million acre, was organic.  In some countries, notably, Sweden, Finland, Switzerland, and Italy, the organic acreage was even higher, running between 5% and 10% of total agricultural land.  In Austria, fully 13% of the farmland was organic, and in some Austrian provinces the share was as high as 50%.  
1. In only the last four years of the twentieth century, the United Kingdom’s organic area surged tenfold.  In 1999 Uganda produced 10% of the world’s organic cotton.  1.3% of Canada’s cropland was organic.  In the United States organic acreage amounted to only 0.2% of the nation’s overall cropland. Yet retail sales of organic produce and products in North America were growing steadily at an impressive 20% a year, and by 1999 total organic sales were estimated at $10 billion. Worldwatch Institute predicted that by 2010, 30% of the total farmed area in the European Union would be organic, since 2000 there has been only a 1% increase in European agricultural land, 4%, that is certified organic. Today the amount of organic farmland in the United States is still less than 1%.  As of 2010 organic farming practices are in use on approximately 4 million acres in the United States and 30.4 million acres globally and sales are estimated at $22 billion annually. There are an estimated 13,000 certified organic farmers in America, and quite a few small farmers  who are organic but uncertified and don't want the USDA intrusion.  Worldwide the official figure on organic farmland is still less than 1% of agricultural land.  The statistics are probably not accurate because they are asking farmers to pay to certify their land organic and sell them “organic” seeds, fertilizer and pesticides and ignoring gardeners and small farmers who fertilize with compost and don't contaminate their crops with any mistaken, non-organic, money input.  

2. The federal government provides for two programs to help defray the cost of state organic certification costs.  (a) The Agricultural Marketing Service Organic Certification Cost Share Programs Fiscal Year 2015 provides organic operations may receive up to 75 percent of their certification costs paid during October 1, 2014 through September 30, 2015; not to exceed $750 per certification scope.  (b) The National Organic Certification Cost Share Program (NOCCSP) is available to producers and handlers (e.g., all four scopes of certification) in all 50 States, the District of Columbia, the American Samoa, the Commonwealth of the Northern Mariana Islands, the Commonwealth of Puerto Rico, Guam, and the United States Virgin Islands. The program provides $10.3 million dollars of assistance in fiscal year 2015. Unused funds may be used in the next fiscal year. 

B. In the United States, farmers who want to label their products as "organic" must comply with regulations of the Organic Food Production Act, which was passed by Congress as part of the 1990 Farm Bill.  In response to this legislation, the USDA created the National Organic Program (NOP), which established a certification program designed to assure consumers that foods labeled organic have been grown, processed, or handled in compliance with standards designed to keep the food, as well as agricultural workers and the environment, free of harmful contaminants.  The law also covers organic livestock and its meat, eggs, or milk.  To label their products organic, farmers cannot use toxic synthetic pesticides and fertilizers, genetically engineers seeds or other materials, sewage sludge, irradiation, antibiotics, growth hormones, and fresh manure (the manure must be composted or a waiting period must be observed between the application of manure to afield and harvest of any crop that is likely to be eaten raw.  Small market gardens earning more than $5,000 annually must comply with federal standards in order to sell their produce as organic.  This entails keeping detailed records of practices and materials, plus on-farm inspections and periodic residue testing.  And the USDA service call database is notoriously infectious to the soil for staging breakdowns to steal everything that isn't heavy enough to warrant a service call, eat the onions and urinate in the bed while the infringing drug enforcement mines the surrounding public byways with monoclonal antibodies.  If there aren't any tractor rollover deaths it is probably best not to  sue the USDA who never paid compensation for the pesticide damages and often didn't stop spraying after animal, human and environmental damage had become evident in the  20th century.  Acceptable practices and materials are set by the U.S. Secretary of Agriculture and the National Organic Standards Board, which consists of organic farmers, organic food handlers and retailers, environmentalists, and consumers.  A number of private organizations and some state agriculture departments also operate and enforce their own standards, provided they are consistent with federal guidelines of the National Organic Program (NOP). 

1. The USDA organic seal has become a symbol that people can trust to ensure that there are no toxic chemicals in their food.  The certification process is not an easy one.  There are papers to fill out, inspections to pass, and standards to uphold.  It is unlikely that any organic farmers are growing vast acreages of commodity crops such as corn and soybeans, but there are many successful large organic farms.  Like chemical farms, organic growers also start with seed, but organic seeds must be purchased from organic seed sources or carefully collected from the finest of the previous year’s crops.  The organic farmer chooses their crops based on what they know will grow well in their climate and region and what they and the customers want to grow.  Organic farming is a decent living because you make enough money, and you feel pretty good about doing it. Weeds grow and people are hired to pull them. Organic farmers have to pay a 5 percent premium to get the same crop insurance coverage as chemical farmers, although studies show organic crops outperform chemical crops over time, especially in bad weather, drought or flood.  Matsunobu Fukuoka’s ‘One Straw Revolution’ published 1977 states, Intensively farmed organic crops are an estimated 5 percent more, rather than less, drought and flood resistant and have less of a problem with weeds and pests than chemical farms.  There is however a three-year transition period from chemical dependency to organic certification.  Experts on insect damage estimate that losses in the first year after giving up insecticides would be about five percent.  Loss of another five percent in abandoning chemical fertilizer would probably not be far mistaken.  That is, if chemical fertilizer and pesticide spraying were abandoned, the average losses in the first year would probably reach about ten percent.  After this initial loss, harvests would increase and eventually surpass their original levels.  Chemical fertilizer drains the earth of its vitality.  If it is used even for one generation the soil suffers considerably Therefore chemical farmers should pay 10% higher crop insurance premiums - modifying crop insurance so that farms that have been certified organic pay 5 percent less and chemical farms pay 5 percent more in crop insurance premiums under 7CFR§400.711.
C. The Farming System Trial (FST) study at the Rodale Institute begun in 1981 found crop yields from organic and synthetic chemical farms are similar in years of average precipitation.  Organic farm yields are higher than those of chemical farms in years of drought and flood. Maria Rodale’s grandfather J.I. Rodale launched Organic Farming and Gardening magazine in 1942, when chemical farming was taking root, Sir Albert Howard was a contributing editor.  J.I. Rodale was ahead of his time in many ways, but he was also a part of his time.  His magazine served as voice for a growing chorus of concern and back then, if you wanted to eat food without chemicals, there was only one way to do it: Grow your own.  On his little farm in Allentown, Pennsylvania, that J.I. bought in 1940 he continued his experiment. J.I. died at the age of 75 on prime time television after bragging that he would live to 100 by eating organic food.  Some states, such as California in 1979, had passed their own organic certification laws, but not until 1990 the year Robert Rodale, Maria’s father and J.I.’s son, suddenly passed away in a car accident, did Congress pass the Organic Foods Production Act, which directed the USDA to develop national standards for organic products.  The result is the Organic label that we now see on many items in supermarkets and other stores.   For 7 long, contentious years, industry leaders, farmers, consumer advocates, a few enlightened scientists and the government worked to come to agreement on those standards.  When the first set of rules was issued, the public was offered the opportunity to comment.  The USDA received nearly 300,000 comments, most demanding that irradiated foods, sewage sludge and GMOs be prohibited for certified organic products.  That’s more letters (e-mail was not yet in widespread use) than USDA had received ever before or since. 

1. The USDA and scientists everywhere have been measuring the nutritional value of different foods for more than 50 years have found significant nutrient declines in all crops in all regions over the past several decades.  Scientists are unsure of the cause.  The amount of protein, iron, calcium, phosphorus, iron and vitamin C have all declined noticeably in all harvested fruits and vegetables in the United States from 1950 to 1999.  Riboflavin, a B vitamin that helps the body convert food into energy, that is necessary for healthy skin, eyes, hair and liver, declined overall in fresh foods during that time period by nearly 40 percent.  Fresh green beans lose nearly 80 percent of their Vitamin C within a week of being picked.  Of every 100 children child born today, one will be diagnosed with autism before the age of 8.  About 4.4 million children between the ages of 4 and 17 have been diagnosed with ADHD.  Rates of asthma, diabetes and childhood obesity are at all-time highs and child food allergies have increased 18 percent in the last decade. People who eat organic foods reduce their pesticide intake by as much as 90 percent.  

D. According to the National Agriculture Statistics Service, there are only half as many honey-producing hives in the United States as there were in 1980.  Scientists are concerned that the widespread use of certain pesticides throughout the U.S. and Europe is impacting the central nervous system of bees, impairing their ability to perform the waggle dance effectively or carry out the other delicate tasks that are necessary for their ability to survive as a colony.  Bees are responsible for producing as much as one of every three bites of food that we eat.  A honeybee may visit as many as five thousand apple flowers a day, and bits of the female pollen get stuck to its body as it flies from flower to flower, creating the conditions in which an apple flower can pollinate then fruit.  Were bees to disappear, we would lose much of our ability to produce many of our healthiest foods. Honeybees do not exist for themselves but work together for a common good.  The queen bee devotes her entire life to laying as many as two million eggs.  Scout bees are the first that are sent out from the hive to search for food – nectar and pollen.  If the bees find the food more than a hundred feet away, they will return to the hive and perform a “waggle dance” for the other forager bees.  The dance is one of the wonders of the natural world: a complicated bit of vector calculus that communicates where food is located.  The orientation of the waggle dance in relations to the top of the hive indicates the food’s direction. The bee is somehow smart enough to adjust for the sun’s constant movement in the sky, altering its dance direction one degree for every four minutes that have passed since it was at the source’s location.  The frequency with which the bee “waggles” gyrates its little body – indicates the distance of the food from the hive.
§307b Non-Timber Forest Products    
A. Non-timber forest products (NTFP) is a new term in the forestry lexicon.  It originated in the late 1980s with the Food and Agriculture Organization, and it is intended to encompass “five broad product categories: food, such as mushrooms, nuts, berries and other fruits; medicinal plants and fungi; floral greenery and horticultural stocks; fiber and dye plants, lichens and fungi; and oils, resins and other chemical extracts from plants, lichens and fungi. Hundreds of organisms are listed as NTFPs in the U.S., most of them green plants or fungi.  For example, in the western forests of North America, researchers have identified at least five hundred plants that were used by aboriginal cultures, many of which are still used today.  Non-timber forest products include all historically useful plants and other organisms.  NTFPs are a significant enterprise in some areas, especially in the case of rare, but highly prized, mushrooms.  Until relatively recently, NTFPs were of interest only to those who learned the oral traditions of indigenous people.  Most gatherers today do not own forest land.  Permits are required to harvest from public lands, and gatherers tend to respect permit systems.  Gatherers are often willing to accept a lease as a way to protect a claim.  An owner may require a performance bond to ensure gatherers follow lease conditions.  It is possible to obtain a reasonable bond from a bonding authority for a percentage of the bond’s face value. Until plants were first cultivated and animals were first domesticated a few thousand years ago, human were entirely dependent on wild species for food, fiber, shelter, and medicines.  

1. Forests provide shelter, raw logs, firewood, burls, ferns, mosses, lichens, flowers, wreaths, fruits, nuts, cones, incense wild mushrooms, fish, game, gems, minerals, and clean water.  Natural forests are the source of a wide array of non-wood finished and raw products.  These include lumber for construction materials, veneer, and furniture, paper, adhesives waxes, turpentine, polymers, gunpowder, medicinal herbs, perfumes, sachets, charcoal, much, fertilizer, musical instruments, and medicines. A forest-dependent industry is any that uses raw materials form the forest including oxygen, water, mushrooms, livestock forage, recreation, fish that migrate or are resident in streams, lakes, estuaries, and the adjacent ocean.  Most human communities rely on forest-dependent industries, the majority of which rely much more on abundant, clean water and other non-timber products than they do on the growing and harvesting of wood fiber.  Of all the forest products, water – which enters and leaves the forest under its own volition – is the most critical, because it is interwoven with everyone’s life.  Between 1992 and 2002, import values of 55 non-wood forest products (NWFP) increased by 50%, from $5.5 billion to $8.3 billion, while timber increased 10 percent. Products that saw no real increase in their traded values are shea nuts, gum Arabic balata, gutta-percha, kapok, tanning extracts of quebracho and black wattle, Brazil nuts, sago flour and wickerwork.  Commodities that saw their import values sharply increase are mosses/lichens and foliage for flower bouquets, truffles, other mushrooms, maple syrup, cork, mucilages and thickeners from locust bean (carob), essential oils not elsewhere specified, live animals other than farm animals, natural honey and raw reptile skins.  More and more of these forest products are being domesticated and cultivated on farms, including important medicinal plants that, until the late 1980s, were obtained exclusively in the wild.

2. Apart from the use of forests for timber production and of grasslands for livestock grazing, multiple products from wild plants enter local, national and international markets. Non-timber plant products also occupy national and international markets for various other uses.  Brazil nuts, with $33 million in sales in 1987, and palm heart (Euterpe spp.), with nearly $300 million in sales in 1993 in the region of the Amazon estuary alone, are two familiar foods harvested from the wild that have global markets.  About 80-90 percent of trade in forestry products is now controlled by transnational corporations, and such corporations increasingly control all stages, from cutting in the forest to selling the end product. Harvesters of wild species commodities commonly receive but a fraction of the price received by intermediaries and retailers.  Harvesters in Amazonian Brazil receive, a best, 1 percent of the retail price and 0.3 percent of the specialty store price of Brazil nuts in the United States.  In 1986 Indonesia earned $134 million from exports of rattan (Calamus spp), resin, essential oils, kapok (Ceiba pentandra), and Indian fever bark (Cinchona spp.) or quinine.  In India, the estimated value of nontimber forest products exceeds $1 billion annually.  In one study of sal (Shora robusta) forests in West Bengal, India, 155 of 214 species record were used by local communities for food, fuel, fiber, fodder, medicine, construction, household articles, religious use, ornamental use, or recreation.  Nontimber forest products accounted for 55 percent of the total income of forest fringe dwellers in West Bengal.  Berries and mushrooms are a staple in the diet of many Nordic countries.  In Finland, sixteen species of wild berries are picked, with more than fifty kilograms per person per year harvested in some regions, and thirty species of wild mushrooms are eaten, with 68 percent of all households engaged in collecting them in one region.  Offtake is apparently sustainable without strong management because demand does not exceed productivity.  

3. Agricultural residues have been used in paper making in Asia for centuries, but recent technological advances in collection and handling have spurred production of non-wood pulp to more than 16 million tonnes, in 2004, of which 14 million are produced in China.  Straw, the main by-product of grain harvesting is the non-wood fibre used most widely in pulp and paper manufacturing in Asia, with wheat and rice straws the most common.  Of the more than 10 million tonnes of straw-pulping capacity in Asia, China alone accounts for 9.7 million tonnes.  Other major producers of straw-based papers are India, Indonesia, Pakistan and Sri Lanka.  Bagasse, the fibrous residue left after extracting juice from sugar cane, is another important fibre source.  In India, the world’s largest sugar producer, an estimated 7.2 million tonnes of bagasse could be used in making pulp and paper.  Currently India produces more than 1 million tonnes of paper from bagasse each year and has the world’s’ largest bagasse mill.  In the manufacturing of particle board, 70 percent of Pakistan’s production was made bagasse as early as the 1980s. Reeds, jute abaca (manila hemp) and kenaf (Hibiscus cannabinus) are other non-wood fibres used in making pulp and paper.

Global import values of key Non-Wood Forest Products 1992 and 2002
(thousands)
	Commodity Description
	1992
	2002

	Mosses and lichens for bouquets, ornamental purposes
	9,352
	25,476

	Truffles, fresh or chilled
	4,201
	23,656

	Mushrooms other than Agaricus, fresh or chilled
	n.a.
	364,412

	Mushrooms and truffles, dried
	n.a.
	219,458

	Truffles, prepared or preserved, not in vinegar
	3,049
	11,012

	Brazil nuts, fresh or dried
	44,344
	59,848

	Chestnuts, fresh or dried
	109,958
	184,663

	Acorns and horse chestnuts for animal feed
	1,216
	7,380

	Sheanuts (karite nuts)
	5,155
	5,136

	Liquorice roots
	33,455
	24,310

	Ginseng roots
	389,345
	221,435

	Plants and parts, pharmacy, perfume, insecticide use 
	689,92
	777,980

	Locust beans, locust seeds
	22,395
	40,239

	Lac
	25,286
	25,653

	Gum arabic
	101, 312
	105,510

	Natural gum, resin, gum resin, balsam, not gum arabic
	92,755
	96,535

	Balata, gutta-percha, guayule, chicle and similar gums
	26,726
	13,605

	Pyrethrum, roots containing rotenone, extracts
	27,865
	26,173

	Bamboos used primarily for plaiting
	37,562
	50,054

	Rattan used primarily for plaiting
	118,987
	51,327

	Kapok
	11,920
	2,826

	Maple sugar and maple syrup
	43,632
	116,202

	Palm hearts, otherwise prepared or preserved
	16,082
	67,514

	Quebracho tanning extract
	51,938
	45,173

	Wattle tanning extract
	63,877
	34,168

	Oak or chestnut extract
	8,653
	917

	Natural cork, raw or simply prepared
	7,874
	110,702

	Abaca fibre, raw (Musa textilis)
	15,221
	20,374

	Animals, live, except farm animals
	183,922
	404,633

	Ornamental fish, live
	137,886
	240,965

	Honey, natural
	268,184
	657,612

	Edible products of animal origin, not otherwise specified
	80,389
	175,770

	Ambergris, civet, musk, etc. for pharmaceutical use
	134,088
	93,942

	Foliage, branches for bouquest, etc. - fresh
	n.a.
	93,942

	Foliage, branches, for bouquets, etc. – except fresh
	n.a.
	103,998

	Mushrooms and truffles, dried, not further prepared
	134,205
	286,661

	Mushrooms not otherwise specificed, preserved, not pickled
	n.a.
	82,848

	Nuts edible, fresh or dried, not otherwise specified
	222,915
	403,243

	Cinnamon and cinnamon-tree flowers, whole
	95,626
	81,332

	Cinnamon and cinnamon-tree flowers, crushed or ground
	8,531
	18,606

	Flour or meal of sago, starchy roots or tubers
	18,063
	10,060

	Oil seeds and oleaginous fruits, not otherwise specified
	62,297
	161,428

	Mucilages and thickeners, from locust bean, guar seeds
	141,335
	254,683

	Mucilages and thickeners, not otherwise specified
	138,579
	374,674

	Vegetable materials, not otherwise specified, used primarily for plaiting
	39,670
	38,181

	Vegetable materials for stuffing/padding
	n.a.
	3,751

	Raw vegetable material primarily for dyeing and tanning
	31,063
	33,855

	Vegetable products, not otherwise specified
	63,859
	127,767

	Tanning extracts of vegetable origin
	20,515
	50,450

	Colouring matter of vegetable or animal origin
	152,082
	384,133

	Essential oils, not otherwise specified
	312,524
	533,464

	Resinoids
	61,359
	37,282

	Gum, wood or sulphate turpentine oils
	31,232
	35,418

	Rosin and resin acids
	166,133
	224,360

	Reptile skins, raw
	11,252
	78,366

	Raw fur skins of other animals, whole
	44,025
	88,240

	Plaits and products of plaiting materials
	17,198
	38,927

	Mats, matting and screens, vegetable plaiting material
	215,957
	196,784

	Plaited vegetable material articles not mats or screen
	44,732
	120,719

	Basketwork, wickerwork products of vegetable material
	789,991
	968,044

	Walking sticks, seat-sticks, etc.
	10,769
	44,369


Source: McConnel et al ’05: 15, 16 Table 6

B. Wild game is a crucial source of protein and an important factor in local economies of developing countries, although its market value is small compared with those of timber and fishery products.  Game meat provides round 75 percent of the uprotein consumed in Liberia, with an estimated total value of $42 million, and in Equatorial Guinea, it constitutes 50 percent of protein consumed in urban areas.  In Gabon, where the average person consumes 17.2 kilograms of game meat per year, the estimated value of game meat passing through formal markets is $3 million.  The half million residents of the state of Amazonas in Brazil annually hunt and at least 3 million mammals 0.5 million birds, and several hundred thousand reptiles.  In Sweden the total value of meat obtained from hunting wild game in 1987 was estimated at $61 million, mostly moose (Alces alces).  In the 1970s and early 1980s the annual harvest of more than 550,000 ungulates in the former Soviet Union produced meat and hides collectively valued at $409 million.  Game meat, as well as fish, are still of critical importance to the people of northern Canada.  In Canada’s Northwest Territories about 2.5 million kilograms of game meat are harvested annually with an estimated value of $25 million in the mid-1980s.  Of 6.6 million cervids (e.g. deer and elk) harvested in 1985 in Canada, the United States and Europe, no more than 3 percent were taken by subsistence hunters.  In Sweden, two-thirds of the economic value of all game hunting in 1987 was recreational and one-third was for meat.  In Germany in 1985, hunters spent $559 million harvesting game whose meat was valued at $123 million.  In the United States in 1991 hunters spent $12.3 billion.  Revenues from safari hunting in Zimbabwe have risen steadily over recent years, totaling $1.5 million in 1995 and $3.1 million in 1990.  In Pakistan, trophy fees in excess of $25,000 per markhor are generating significant revenues for local people.  Game meat was marketed in cities throughout the United States during the nineteenth century, leading to major declines in many species of birds and mammals and extinction of the passenger pigeon (Ectopistes migratorius).  The most striking declines in wildlife populations due to meat markets during the twentieth century are probably among the large to medium-sized mammals of tropical forest regions.  Recreational hunting of large game, particularly cervids, has been sustainable.  Populations of all cervids except the caribou (Rangifer rarandus) increased since 1900, and barren-ground caribou numbrs are increasing in some areas as well.  Offtake from recreational hunting of big game in some regions of southern Africa is also sustainable.  

1. Poachers of black rhinoceros (Diceros bicornis) horn in Zimbabew receive roughly 2 percent of the priec paid for the horn by consumers of traditional medicine in Asia.  Trappers of psittacines (parrots and other species of the family Psittacidae) receive only 1 percent of what wholesalers receive in the United States.  The trade in elephant ivory and rhinoceros horn, mostly illegal, had a combined annual value of more than $50 million during the 1970s and 1980s.  In 2013 Hong Kong, with 8 tons, joins a growing list of governments that have moved to destroy their confiscated ivory: Kenya (12 tons in 1989, 5 tons in 2011), Zambia (9.5 tons in 1992), Gabon (4.8 tons in June 2012), the Philippines (5 tons in June 2013), the United States (6 tons in November 2013), China (6 tons in January 2014), France (3 tons in February 2014), Chad (1.1 tons in February 2014), and Belgium (1.5 tons in April 2014) (Neme ’14)..  Bear gallbaldders and bile are important in traditional oriental medicine and in South Korea the import price of bile was $7,337 per kilogram in 1993.  Also of importance in oriental medicine is tiger bone (as well as other tiger parts) which often wholesale for more than $1,000 a kilogram.  Animal skins are a significant product in international trade.  The annual export of kangaroo skins from Australia, oscillates between approximately 1.0 million and 1.7 million from 1982 to 1992, with the total 1992 value of raw and pickled skins at around $11.9 million. The harvest is from wild populations; offtake is well monitored and regulated.  Seal skins, as well as seal oil, have been an important product in global trade for more than two centuries.  44,810 cat skins and more than 9 million reptile skins were involved in international trade in 1990.  Ornamental animals and plants, both dead and alive, also support major commercial markets.  Imports of marine ornamental fish to the United Kingdom were estimated at $1.3 million and exports of ornamental fish form the Phillippines during the first eight months of 1995 totaled $800,000.  Nearly 1 million birds were involved in international trade in 1990.  From 1982 to 1986 trappers of wild birds in Neotropical countries earned an estimated average of $6.6 million per year from the average annual export of 280,000 parrots, while intermediaries received $22.8 million per year on the sale of the same birds.  The estimated retail value of these birds was $320 million, or more than $1,000 per bird.  In 1986, the declared value ($1.4 million) of bird exports from Guyana to the United States accounted for roughly 0.6 percent of Guyana’s total export revenues.  The declared value of bird imports to the United States from al countries in 1987 totaled about $8.5 million.  In the Middle East, an estimated 3,000 falcons, valued at $15-$30 million, are trade annually.  More than 900,000 cacti and nearly 1.3 million orchids were involved in international trade in 1990.  

2. The largest trade in reptile skins involves species of Tupinambis from Argentina, averaging 1.83 million skins annually from 1983 to 1987, and monitor lizards (Varanus spp.) and several species of snakes from Asia and Africa.  International trade in crocodilian skins, from the American alligator Alligator mississippiensis, and several species of crocodiles (Crocodylus spp.) increased from 65,245 skins in 1984 to 245,082 in 1991.  American alligators accounted for 60 percent of the 1991 trade.  Trade in the less valuable skins of Caiman species was round 800,000 in 1988 and fell to roughly 340,000 skins in 1991.  In the state of Louisiana in the United States, the largest producer of alligator skins, the total value of wild and captively produced skins was $19 million in 1990.  Alligator meat has also grown in popularity with its total value exceeding $5.5 million in 1992 in Louisiana.  Protection efforts beginning in the 1960s led to the recovery of populations of economically important species such as C. porosus in Australia, C. niloticus in southern Africa and A. mississippiensis in the United States.

3. Hunter-gatherer societies lived for millennia in regions of both low and high biotic diversity, and many continue to do so today.  Human migration into new lands often led to major extinctions of species before some semblance of ecological balance with the remaining biota was reached.  The massive extinctions of large mammals and flightless birds in North America Madagascar, and New Zealand coincided closley with, and was almost certainly caused by, the arrival of human who hunted them.  The spread of Polynesians across the islands of the Pacific beginning some 8,000 years ago led to the extinction of at least half the endemic species they encountered.  A sevenfold expansion of the human population during the past 300 years, coupled with rapid growth in per capita material expectations, technologies for harvesting wild species, and commercial trade in wild species products, produced the modern era of wild species use.  Many wild species resources for which there are significant markets have been overexploited and their ecosystems highly altered and generally simplified.  Overexploitation has occasionally led to extinctions.  Hunting has caused 23 percent of all documented animal extinctions.  Improved management and recovery of populations have followed bad management and overfishing of the halibut (Hippoglossus stenolepis) on the western coast and the striped bass (Morone saxatilis) on the eastern coast of North America.  The oxbow lake fisheries of Amazonian Peru have also recovered.  Crocodilian populations, widely overharvested in the early twentieth century for their hides and danger to human life, have bounced back under improved management in Australia and Zimbabwe. Several big game species such as the markhor (Capra falconeri) in Pakistan and the elk (Cervus elaphus) in North America have also recovered.    

C. The current world market for medicinal herbs, most of which are apparently harvest from the wild, is estimated at $10 billion annually.  Traditional medicine is the basis of primary health care for approximately 80% of the population of developing countries, or some 3 billion people, and about 85% of traditional medicine involves the use of plant extracts.  Medicines originally derived from forests account for forty percent of all commercially sold pharmaceutical preparations.  Over 40% of the prescription drugs sold in the United States contain substances derived from forty-one species of plants.  Many of the plants in use come from tropical ecosystems, where biological diversity is unmatched.  From the Amazon, for instance, comes the rosy periwinkle, used as standard treatment against leukemia, breast cancer, and Hodgkin’s disease.  Foxglove, imported from Europe, is converted into medications that treat congestive heart failure and circulatory ailments.  Willow bark contains acetyl salicylic acid, the active ingredient in aspirin, but it is now synthesized.  Other interesting medicines from wild plants include taxol (from the Pacific yew) to treat cancer, quinine (from the Cinchona tree species) to treat malaria, and digitalis (from foxglove) the medieval peasant remedy for congestive heart failure abused by hospitals with low patient satisfaction to this day.  It must be added by medical botany to the forestry literature that Hawthorne (Craetagus spp.) is the supreme herb for the heart.  The Food and Drug Administration (FDA) responded to this discovery to sponsor clinical trials of Hawthorn for the treatment of congestive heart failure, high or low blood pressure, high or low cholesterol, and arrhythmia.  The FDA required warning label for Digitalis and related cardiotonic drugs for human use in oral dosage forms states "Digitalis alone or with other drugs has been used in the treatment of obesity. This use of digoxin or other digitalis glycosides is unwarranted. Moreover, since they may cause potentially fatal arrhythmias or other adverse effects, the use of these drugs in the treatment of obesity is dangerous" 21CFR§201.317 to which should be appended for curative measure, "Hawthorn is the supreme herb for the heart, it is indicated for the treatment of congestive heart failure, including moderation of blood pressure, cholesterol, and arrhythmia.  Fresh fabric and a vegan diet is essential for the treatment of acute heart disease, antibiotics cure endocarditis and an athletic level of cardiovascular exercise is the only cure for the chronic condition".  

D. There is mounting evidence that many non-timber plant products are being overexploited.  Strong international markets and poorly regulated harvesting for palm heart and rattan have led to major declines in their population.  Human use of livestock is one of the least sustainable forms of consumptive use, with widespread impoverishing effects on biodiversity.  The United Nations Environment Programme estimated that 73 percent of the world’s 3.3 billion hectares of dry rangeland is at least moderately desertified.  Overgrazing is estimated to have caused from 35 percent to more than half of the world’s rangeland degradation.  Management interventions for the production of non-timber plant products from forests, such as mushrooms, berries, fruits, and medicinal plants, are little developed.  Palms are the single most commercially important nontimber plant group on a global scale.  Many palm species are commonly cultivated in garden plots and agroforestry.  Some, such as the coconut palm (Cocos nucifera) and the African oil palm (Elaeis guineensis), have been largely domesticated and introduced throughout the tropics; plantations of oil palms pose the greatest threat in terms of displacing native forests for an inferior product that needs to be banned for health reasons.
§307c Fisheries

A. Fisheries yield the second most important wild species commodity in the world, with global revenues from marine food fisheries exceeding $70 billion per year.  Like timber harvesting, fisheries are highly subsidized and extremely dangerous enterprises.  Commercial fishing is the second most dangerous profession in the United States.  The total annual operating cost of the global fishing fleet was $92.2 billion in 1989, resulting in an operating deficit of $22 billion without accounting for the cost of capital and a deficit of $54 billion including the cost of capital. Approximately half of the total fishing revenues come from exports, with the global value of fish and fish product exports increasing sixty-three-fold from $571 million in 1950 to more than $36 billion in 1990.  Exports from developing countries is nearly equal exports from developed countries in total economic value.  Globally, food fisheries employ 15-21 million fishers, of whom more than 90% are small-scale operators who use traditional equipment and small boats.  In the United States there are an estimated 80,000 fishing boats of less than 10 meters in length, and among the Pacific Islands there are over 40,000 small-scale fishermen at work.  Ninety percent of fishery landings in tropical developing countries come from shallow coastal waters, providing 40-95% of national animal protein consumption.  Worldwide, fish account for 19% of the total human consumption of animal protein.  In the United States recreational fishers spent $24 billion on their sport in 1991.  The fishing license creates a barrier that increases domestic retail price.  The harvest of marine fish increased from roughly 3 million metric tons at the turn of the 20th century to a peak of 86 million metric tons in 1989.  The Developing nation portion reached nearly 60% in 1991. 
1. In 2008, over 8 billion pounds of seafood was harvested in the United States earning over $4.4 billion. Species that contributed the most to this revenue include shrimp, Pacific salmon, pollock and lobster. There are approximately 115,000 harvesters in the United States using a variety of different fishing gear and vessels.  Commercial fishing is one of the most dangerous occupations in the United States. Many commercial fishing operations are characterized by hazardous working conditions, strenuous labor, long work hours and harsh weather. During 2000-2010, an annual average of 46 deaths occurred (124 deaths per 100,000 workers), compared with an average of 5,466 deaths (4 per 100,000 workers) among all U.S. workers.  545 commercial fishermen died while fishing in the U.S.  More than half of all fatalities (279, 51%) occurred after a vessel disaster.  Another 170 (31%) fatalities occurred when a fisherman fell overboard without a lifevest.  Another 56 (10%) fatalities resulted from an injury onboard.  The remaining 40 (7%) fatalities occurred while diving or from onshore injuries. The United States is not party to the 1982 Convention on the Law of the Sea and should be.  The Torremolinos International Convention for the safety of fishing vessels in 1977 of the International Maritine Organization (IMO) established uniform principles and rules regarding design, construction and equipment for fishing vessels 24m (79 feet) in length and over. Other IMO codes and guidelines include the Voluntary Guidelines for the Design, Construction and Equipment of Small Fishing Vessels (1980) and the Code of Safety for Fishermen and Vessel Design and Construction (1975).
a. Fishermen who wear Personal Floatation Devices are far more likely to survive vessel sinkings or capsizings. Vessels that maintain emergency equipment such as life rafts, electronic beacons, and immersion suits in good working order help to ensure the survival of their crew. Since the Commercial Fishing Vessel Industry Safety Act of 1988, safety show a decrease in fatalities and vessels lost.  Technology has been able to help many fishermen in European and North American areas to obtain more accurate weather forecasts and to avoid hazardous fishing areas.  Lifevests are required for everyone onboard and exposure suits are required for every fisherman north of 32 degrees North latitude in the Atlantic Ocean or north of 35 degrees North latitude in all other waters amongst other safety standard set forth in 46USC§4502. An individual may not serve, in a position in which an individual is required by law or regulation to hold a license, certificate of registry, merchant mariner's document, transportation worker identification credential, and/or merchant mariner credential, 46CFR15.401. The United States Coast Guard is the primary agency tasked with the enforcement of vessel and fishery laws.  The amendments to Shipping regulations in Title 46 of the Code of Federal Regulations and United States Code of the Commercial Fishing Vessel Industry Safety Act of 1988 are extensive and scattered and the Proceedings of the International Fishing Industry Safety and Health Conference in Woods Hole, Massachusetts, October 23-25, 2000, is 496 pages long. 

b. The shipping industry has no readily available safety statistics.  Globally, of about 85,000 vessels, excluding fishing vessels, about 25 are lost annually. Although risks for the shipping industry in general are much lower than fishing a Shipping Safety and Health Administration (SSHA) should also be created to raise the bar on international maritime safety statistics which count the casualties of vessel loss as one and do not compile any statistics on human fatalities, other than recreational boating.  In the U.S. marine deaths dropped in 2012, from 803 to 706. The vast majority of the fatalities, (651), occurred in recreational boating.  In 2012, the Coast Guard counted 4,515 accidents that involved 651 deaths, 3000 injuries and approximately $38 million dollars of damage to property as a result of recreational boating accidents.  The fatality rate was 5.4 deaths per 100,000 registered recreational vessels. This rate represents a 12.9% decrease from last year’s fatality rate of 6.2 deaths per 100,000 registered recreational vessels.The Occupational Safety and Health Administration (OSHA) clearly needs to create a civilian Fishing Safety and Health Administration (FSHA) to produce a concise fishing safety training manuals, civilian vessel inspection regime and require fishermen to wear life-vests, at least minimal floatation devices, at all times.  

c. The value of marine fisheries has played a key role in the development of marine treaties that aim to prevent the degradation of ocean ecosystems and living resources.  The Ministerial Declaration of the Second International Conference on the Protection of the North Sea states that the parties “accept the principle of safeguarding the marine ecosystem of the North Sea by reducing polluting emissions of substanes that are persistent, toxic and liable to bioaccumulate… especially when there is reason to assume that certain damage or harmful effects on the living resources of the sea are likely to be used by such substances.  Similar calls for control and reduction of marine pollutants and other potential causes of marine ecosystem degradation, such as mineral mining, introduction of exotic species, and overfishing, an be found in several other international agreements, such as the Agreement on the Prevention of Marine Pollution from Land Based Sources, the International Convention for the Prevention of Pollution from Ships, and the Antarctic Treaty System. The development in 1982 of the 200 mile exclusive economic zone (EEZ) under the Law of the Sea Convention officially made extensive areas of coastal waters the property of the states.  Controlling open access is the major problem facing fisheries managements within each nation’s EEZ.  International agreements such as the United Nations Convention on the Law of the Sea (UNCLOS), the Convention on the Conservation of Antarctic Marine Living Resources (CCAMLR), the International Convention for the Regulation of Whaling (ICRW), and the International Convention for the Conservation of Atlantic Tunas (ICCAT) exhibit varied degrees of success or failure.

B. From 1989 to 1994 the world catch declined by 5 percent, probably due in part to the fact that an estimated 70% of the world’s fish stocks are overfished.  The decline in some whale stocks due to commercial fishing preceded the trends in marine fish.  Whalers had nearly exterminated Atalntic populations of the northern right whale (Eubalaena glacialis), bowhead whale (Balaena mysticetus), and Atlantic gray whale (Eschrichtius robustus) by 1800, with the latter now extinct.  Populations of all species of marine turtles have declined due to excessive exploitation of meat, eggs, leather and ornamental turtle shells.  Fisheries operating in coastal marine waters have caused wide-ranging losses and alterations of biodiversity.  Globally, rehabilitation of overexploited stocks could raise sustainable yields by perhaps 20 million metric tons annually above the current world catch. The harvest for food from inland fisheries has also increased during the twentieth century, reaching more than 14.4 million metric tons in 1990, or approximately 17% of the marine take.  Habitat degradation from pollution, dams, dredging, and other factors has caused decline in many inland fisheries, most notably on streams and populations of Atlantic salmon (Salmo salar) and purely fresh water species, during the twentieth century. 

1. There are four basic population patterns among stocks in marine fisheries: steady, cyclical, irregular, and spasmodic.  Steady populations show little fluctuation, with variations generally within 20-30% of the long-term average.  Examples of such stocks include the Greenland halibut (Reinhardtius hippoglossoides) and the Georges Bank haddock (Melanogrammus aeglefinus) prior to 1965.  Cyclical stocks show periods of high and low catches repeatedly at regular intervals, similar to the cycles of northern furbearers.  Examples include the Bay of Fundy scallop (Placopecten magellanicus) and saffron cod (Eleginus gracilis) in the Sea of Japan.  Irregular stocks show wide fluctuations in numbers often from year to year, without any clear pattern.  Examples include the Norwegian juvenile herring (Clupea harengus) and the Georges Bank scallop.  Pacific salmon stocks illustrate a combination of cyclical and irregular fluctuations, as exemplified by the sockeye salmon (Oncorhynchus nerka).  The sockeye displays both regular five-year population cycles caused by the return of different stocks each year, with one strong stock reappearing every five years, and longer-term, largely unpredictable fluctuations caused by climate induced changes in the ocean ecosystem.  Spasmodic stocks are characterized by periods of abundance alternating with collapse or rarity of the resource, often lasting years of decades.  During periods of abundance, these stocks represent some of the largest individual wild species resources in the world.  Examples include the Japanese sardine (Sardinops melanosticta), the Pacific sardine (Sardinops sagax), and the Peruvian anchovies (Engraulis ringens).  These species have short life cycles (life spans of four to eight years), and may collapse to virtual extinction for decades or centuries without any apparent regularity.  Estimates led to overexploitation in the decline in the catch of Atlantic menhaden (Brevoortia tyrannus) from 785,000 tons in 1956 to 178,000 tons in 1969 and that of North Atlantic haddock from 155,000 metric tons in 1965 to 12,000 tons in the early 1970s.
C. The incidental harvest, or bycatch, of nontarget species is massive in some marine fisheries, with an estimated 27 million metric tons of marine species discarded annually during 1988-1990.  Most discards die from the physiological stress of being brought to the surface.  Shrinp fisheries are the most problematic, with 5.2 metric tons of discard for every 1 metric ton of shrimp caught, accounting for 35 percent of the global marine fisheries discards.  The annual discard of 30,000 metric tons by shrimp trawlers in the northern Australian prawn fishery includes more than 240 species, including seventy-five families of fish, eleven of sharks, and several of crustaceans and mollusks.  Shrimp fisheries in the Gulf of Mexico discarded an estimated 5 billion croakers (Microprogonias undulatus), 19 million red snappers, and 3 million mackerels (Scomberomorus spp.) in 1989. Discards from bottom fisheries in the Bering Sea and Gulf of Alaska total nearly 1 billion animals annually; not including discards from inshore salmon and herring fisheries and offshore crab fisheries.  More than 300 million pollocks (Theragra chalcoramma) were discarded in the Bering Sea fishery in 1992, but this was only 1.6 percent of the estimated harvestable number.  The decline of the once-abundant common skate (Raha bais) in the Irish Sea appears attributable to its incidental catch in groundfish fisheries.  Discards also provide more abundant food for many species, such as birds, sharks, dolphins, and other marine mammals that commonly scavenge discards from fisheries.  Bottim0-fishing equipment can greatly alter benthic habitats and disturb benthic species.  Trawl ground gears can penetrate as far as six centimeters and otter boards as far as thirty centimeters into bottom sediments.  Every square meter of the Dutch continental shelf is dragged by commercial beam trawls, which penetrate to a depth of 4-8 centimeters, an average of once or twice a year.  As a result the slow-growing bivalves are disappearing and replaced by worms.  Trawls used in a new scallop fishery in the Bass Strait of Australia were suspected of crushing or damaging four to five times as many scallops as were caught, and surviving scallops were decimated by infection caused by decomposing remains.  In the United States in 1989 the discard from recreational fisheries totaled 1.035 billion fish, whereas the landed catch was 651.8 million fish, for a ratio of discards to retained fish of 1.5.

Worldwide Bycatch from Marine Fisheries 1988-1990 
(in Metric Tons)
	Species Group
	Mean Discard Weight
	Landed Catch Weight
	Ratio of Discard to Landed Weight

	Shrimps, prawns
	9,511,973
	1,827,568
	5.20

	Redfishes, basses, congers
	3,631,057
	5,739,743
	0.63

	Herrings, sardines, anchovies
	2,789,201
	23,792,608
	0.12

	Crabs
	2,777,848
	1,117,061
	2.49

	Jacks, mullets, sauries
	2,607,748
	1,117,061
	2.49

	Cods, hakes, haddocks
	2,539,068
	12,808,658
	0.20

	Miscellaneous marine fishes
	992,436
	1,257,858
	0.75

	Flounders, halibuts, soles
	946,436
	1,257,858
	0.75

	Tunas, bonitos, billfishes
	739,580
	4,177,653
	0.18

	Squids, cuttlefishes, octopuses
	191,801
	2,073,523
	0.09

	Lobsters, spiny rock lobsters
	113,216
	205,851
	0.55

	Mackerels, snooks, cutlassfishes
	102,377
	3,722,818
	0.03

	Salmons, trouts, smelt
	38,323
	766,462
	0.05

	Shads
	22,755
	227,549
	0.10

	Eels
	8,359
	9,975
	0.84

	Total
	27,012,098
	76,999,942
	0.35


Source: Freese ’98: 153 Table 6-2

D. The most common management interventions in fisheries involve the release of genetically altered or distinct stocks of native species and the introduction of exotic species.  Releases of hatchery stocks as a tool to augment levels of native populations are particularly common in freshwater fisheries and for anadromous species such as salmon.  Genetic problems posed by the release of hatchery stocks stem from two factors: (1) the hatchery stock may not be the same as the stock that inhabits the river into which it is introduced; (2) regardless of the origin of the stock, because of the small effective breeding populations retained by hatchery managers there is a potential for rapid genetic drift in the hatchery population.  OIn Norway, for example, the artificial reproduction and release into rivers of Atlantic salmon that began around 1850 to enhance recreational fishing has created large declines in native stocks.  Escaped salmon outnumber wild salmon in many Norwegian rivers, and al remaining wild populations are threatened by this trend.  Oysters are one of several marine animal and plant species that are attracting increasing attention for aquacultural production.  Aquaculture grew at a rate of 16 percent annually from 1984 to 1990 in Southeast Asia.   Fish culture techniques range from fully self-contained and isolated land-based rearing tanks to various types of interventions in natural systems.  Coastal marine waters are increasingly popular for aquaculture.  In coastal areas of the Mediterranean Sea, for example, mussels are grown on long tines, oysters on racks or rafts, and fish in submerged and floating cages, with various forms of food and other supplements often provided.  The additional nutrient loads lead to eutrophication of shallow coastal lagoons that are subject to little tidal flushing.  In 1990, the 7,500 hectare lagoon Ѐtang de thau, along the Mediterranean coast of France, had 1,324 hectares devoted to mollusk culture, with 2,816 racks producing 34,000 metric tons of primarily Mediterranean mussel (Mytilus galloprovincialis), and the introduced Pacific oyster.  Another 25 metric tons of sea bass were produced in cages.  Construction of artificial reefs is another physical intervention employed to increase the production of fish in coastal waters.  Spat of clam and oyster may be captured in one place and sown elsewhere in high densities.  Along the coast of the Matang Mangrove Reserve in Malaysia, spat of the blood clam (Anadara granosa) are removed by wire mesh from spatfall grounds and sown on mudflats at the rate of 900-2,160 kilograms per hectare, or roughly 4.5-10.8 million spat per hectare.  In 1993, blood clam farming covered more than 5,040 hectares of mudflats along the western coast of the Malay Peninsula.  Shrimp aquaculture accounted for 25 percent of global shrimp production and 50 percent of international trade by the late 1980s.  More than 600,000 hectares of shrimp aquaculture jeopardize the mangrove ecosystems and shrimp populations.  

1. At least 1,354 introductions of 237 species of fish in 140 countries have occurred since the middle of the nineteenth century.  In North America (Canada, the United States and Mexico) at least 140 species of freshwater fish have had their ranges expanded through introductions, with an array of negative effects on native species and ecosystems.  For example, although introduction of the brown trout (Salmo trutta) and rainbow trout (Salmo gairdneri) have benefited recreational fisheries, they have displaced the ecologically similar cutthroat trout (Salmo clarki) throughout much of the Great Basin of western North America.  Global aqua-cultural production increased in volume by 9% annually between 1985 and 1990, when it totaled 11.5 million metric tons (excluding algae), divided roughly equally between freshwater and marine systems. Between 1984 and 1993, aquaculture’s contribution to the total amount of fish available for human consumption grew from 12% to 22%.  More than an estimated 450,000 square kilometers of shallow areas in the periphery of the world’s oceans could be used for aquaculture, with potential total production of 40-50 million metric tons of fish and shellfish (equal to roughly half the world’s current marine catch.  Fisheries yield more kilocalories of protein per kilocalories input than farm animal production, and are comparable to some field crops.

§307d Wood

A. 32% of global land is forested.  The forest sector is defined on the basis of the ILO’s International Standard of Industrial Classification of all Economic Activities (ISIC) including forestry, logging and related service activities, wood industries, manufacture of wood and products of wood and cork (except furniture) and pulp and paper industries.  Forestry includes the production of standing timber as well as the extraction and gathering of wild-growing forest materials except for mushrooms, truffles, berries and nuts.  Globally, in 2000, the gross value of this sector is estimated at about $354 billion, or about 1.2% of gross world product (GWP).  Between 1990 and 2000 economic growth in this sector was only 1.4%, while the global economy grew about 30%.  As a result the share of the forest sector declined from about 1.6 to 1.2% of GWP.  Forestry accounts for $78 billion of the gross value, or about 22% of the forest sector, wood industries and pulp and paper make up the balance.  In the US in 2009 there were an estimated 10,363 establishments employing 55,447 workers in the logging industry. Total annual sales in the industry were $5.2 billion. States employing the largest number of workers in this category were Oregon, Washington, Alabama, and Georgia. Mississippi, however, accounted for the highest percentage of total sales, with $766.2 million, followed by Oregon with $490.5 million, Washington with $416.6 million, and Georgia with $348.7 million. Other significant states in terms of revenue included North Carolina, Alabama, California, and Louisiana.
1. The total economic value of harvested wild species probably exceeds $500 billion annually.  At least twenty times greater than the most reliable estimates for global revenues from nature tourism.  The world’s forests provide diverse timber products, both to the 500 million people who live in or near them and to far-away markets.  The annual value of fuelwood and wood-based products worldwide is estimated at $480 billion, or nearly 2 percent of the world’s gross domestic product.  In the developed world, the single most important commodity from forests is timber for construction and wood products.  A greater diversity of forest products is generally used in developing countries, and their single most important timber product is firewood (including charcoal) for heating and cooking.  In developing countries, 80 % of wood is consumed as fuel, and fuelwood supplies 20% of all energy needs.  Worldwide, an estimated 3 billion people depend on wood for household energy.  From 1961 to 1991 fuelwood consumption nearly doubled and use of industrial roundwood increased by 50%.  However, the projected rate of growth in industrial wood consumption over the first decade or two of the twenty-first century (2.5%) is great than that for fuelwood, (1.6%).  The forestry sector provides annual subsistence wage employment equivalent to 60 million work years worldwide, 80% of which is in developing countries.
Worldwide Value of Fuelwood and Wood-Based Industrial Products 1995
	Economy
	Fuelwood
	Wood-Based Industry
	Total 
	% of GDP

	Developing 
	70
	63
	133
	4.1

	Developed
	26
	259
	285
	1.4

	World
	96
	322
	418
	1.8


Source: FAO 1995
2. The forest products sector is estimated to contribute about 1.2% of world GDP and approximately 3% of international merchandise trade.  Industry annual turnover exceeds $200 billion for four product categories: roundwood and sawn-wood, panels, pulp and paper.  In 2003, global production of industrial roundwood was close to an estimated 1.6 billion cubic meters.  Forests also provide important goods and services, including wood energy, food and other non-wood products, for 1.2 billion people of whom approximately 90% live below the poverty line.  Trade in industrial roundwood has doubled in volume over the past 40 years and is expanding rapidly.  In terms of markets for forest products, Europe is experiencing growth, markets in the United States continue to be strong, and China has become one of the world’s largest log and sawnwood importers, particularly of tropical timber.  In developed countries, tariffs on forest and wood-based products are low – less than 5% for most.  Significant exceptions for some countries and products apply to wood-based panels and paper products that have tariff rates between 10 and 15%.  Tariff rates are more elevated in developing countries, particularly in Asia where they usually range between 10 and 20% but can be considerably higher.  In the past, countries exporting tropical timber used export taxes to raise revenue and support domestic industries.  Taxes ranged from 10 to 20% on logs, while those for processed products such as veneer and plywood were often negligible because of the need to promote forest-based commercial activities.  Export restrictions, including total bans of logs and sawn-wood, have replaced export taxes. Standards related to plant health are generally acknowledged as legitimate as pests and diseases can have devastating effects on domestic forests.  Although regulations governing sanitary and phytosanitary measures can distort trade, controls are not usually seen as unreasonable if they are scientifically based, given the need to protect human, animal or plant life or health.  

Production, trade and consumption of timber, 2002
	Area
	Woodfuel (‘000 m3)
	Industrial roundwood (‘000 m3)

	
	Sawnwood (‘000 m3)
	Wood-based panels (‘000 m3)

	
	Pulp for Paper (‘000 tonnes)
	Paper and paperboard (‘000 tonnes)

	
	Prod

uction
	Imports
	Exports
	Consum

ption
	Prod

uction
	Imports
	Exports 
	Consum

ption

	World, total
	1,796,677
	2,524
	3,705
	1,795,496
	1,587,715
	122,996
	115,523
	1,595,188

	
	390,918
	115,924
	118,481
	388,367
	195,359
	65,937
	63,953
	197,343

	
	184,715
	39,067
	38,418
	185,364
	324,649
	95,000
	95,425
	324,224

	Africa, total
	545,915
	1
	1
	545,915
	66,785
	361
	5,481
	61,665

	
	7,761
	4,083
	1,920
	9,924
	2,254
	727
	809
	2,172

	
	2,550
	277
	501
	2,326
	3,277
	1,693
	689
	4,281

	Asia, total
	782,160
	258
	23
	782,395
	222,563
	51,346
	8,034
	265,875

	
	61,157
	24,205
	8,136
	77,226
	58,768
	19,184
	16,147
	61,805

	
	40,325
	12,911
	2,720
	50,516
	97,823
	20,505
	11,225
	107,103

	Europe, total
	106,909
	2,037
	3,276
	112,222
	480,118
	57,053
	71,936
	465,235

	
	127,844
	45,119
	58,928
	114,035
	63,275
	24,634
	27,821
	60,088

	
	47,008
	17,191
	12,289
	51,910
	102,039
	47,163
	58,401
	90,801

	North and Central Americatotal
	159,041
	0
	0
	159,041
	615,136
	14,180
	15,956
	613,360

	
	152,281
	41,369
	42,242
	151,408
	57,534
	20,580
	14,249
	63,865

	
	78,910
	7,533
	17,156
	69,287
	106,463
	21,757
	22,738
	105,482

	Oceania, total
	12,973
	0
	0
	12,973
	49,644
	12
	11,446
	38,210

	
	8,691
	849
	2,114
	7,420
	3,940
	416
	1,872
	2,484

	
	4,383
	324
	763
	3,944
	3,522
	1,768
	1,128
	4,162

	South America, total
	189,679
	0
	0
	189,679
	153,469
	43
	2,670
	150,842

	
	33,183
	299
	5,142
	28,340
	9,588
	396
	3,045
	6,930

	
	11,539
	830
	4,990
	7,379
	11,524
	2,114
	1,244
	12,394

	United States
	73,086
	0
	0
	73,086
	404,735
	6,618
	11,001
	400,352

	
	89,151
	37,416
	4,520
	122,044
	40,516
	17,635
	2,061
	56,090

	
	52,914
	6,579
	5,477
	54,016
	81,792
	15,941
	8,225
	89,508


Source: FAO 2002

3. South Africa is the leading producer of industrial roundwood, with 18,616 thousand m3, and although Nigeria produces more sawnwood, 2,000 thousand m3, South Africa is the leading producer of wood-based panels, and produces more than three-quarters of the pulp for paper, paper and paperboard.  India is the leading consumer of fuelwood in Asia.  China however dramatically outperforms India in all other categories.  Europe is pretty proportional to the population.  Papua New Guinea is the leading woodfuel consumer while New Zealand uses none, otherwise Australia and New Zealand are the only nations with industrial capacity.  In South America where wood consumption is pretty much in proportion with population, Brazil is far and away the leading producer and consumer in all categories.  In North America and Central America Mexico is the leading consumer of fuelwood, but pretty competitive with Canada in other respects.  The United States is the leading producer and consumer of roundwood, sawnwood, pulp and paper worldwide. 
4. Wood energy remains the most important source of energy for the more than two billion people in developing countries who have access to few other sources of energy.  A number of developed nations have shown interest in increasing the use of this renewable energy from wood to avoid depleting their non-renewable resources.  Wood energy comprises a number of different types of wood based fuels.  The most prominent of these is fuelwood cut directly from trees and forests.  This may be further refined into other types of energy such as charcoal or wood-derived liquid fuels.  In addition, black liquor, a by-product of pulp and paper making, and wood residues, and recycled wood and paper, are used as fuel and kindling.  Currently wood energy accounts for about 5% of the world’s total primary energy supply (TPES), and wood-fuel is by far the most important source of wood energy. Because of the large pulp and paper industry and the use of black liquor for energy production, wood energy accounts for 14% and 10% of TPES.  Overall, wood-fuel (i.e. fuelwood and charcoal) accounts for about 53% of total roundwood produced in the world.  However, wood-fuel accounts for only 14% of total production in G8 countries, compared with 69% in the rest of the world.  In the future, the global production of wood-fuel is expected to increase moderately, from 1,885 million cubic meters in 2000 to 1,921 million in 2010 and 1,954 million in 2020.  Fuelwood production is expected to increase in Africa and South America but decrease in Asia, while all three regions are expected to increase charcoal production.  The use of black liquor for energy is likely to increase in countries where the pulp and paper industry is expanding.  Currently, wood-fuel prices range from around $5 to $25 per cubic meter in developed countries and $1 to $10 per cubic meter in developing countries.  However, in developing countries, a large proportion of wood-fuel is produced by individuals for their own consumption rather than for sale.  With total production of around 1,885 million cubic meters, 75% in developing countries and 25% in developed countries, the total value of global wood-fuel production could be in the range of $4 billion to $26 billion per year, around 0.01 to 0.06 percent of GWP.  Wood-fuel production is labour intensive and an important source of income and employment for rural households.  Wood-fuel production requires the highest amount of labour inputs per unit of energy produced: 100 to 170 person-days per terrajoule for firewood and 200 to 350 person-days per terrajoule for charcoal.  Urban reliance upon firewood and charcoal for cooking creates an insatiable demand upon the forests invariably resulting in deforestation, in Kenya, Haiti, everywhere wood is used for heating and cooking, there is demand for the maul. Plantations and replanted farm woodlots greatly help to reduce deforestation. Urban woodfuel consumption is often prohibited, to keep the valley air clean, when everyone is provided with an affordable, less labor-intensive, energy alternatives such as propane, natural gas, and electricity, ideally from solar energy, for heating and most importantly, cooking.  In terms of production costs, the current cost of electricity production from biomass is about $0.07 to $0.09 per kilowatt-hour, which is slightly higher than the cost of producing electricity from fossil fuels.  However, in favourable situations, it can be reduced to as little as $0.02 to $0.04 per kilowatt-hour.
B. In 2002 the United States consumed eighteen billion cubic feet of timber and produced about fifteen billion.  To account for the shortfall, nearly five billion cubic feet was imported in 2002 mostly from Canada.  Meanwhile the nation exported 1.7 billion cubic feet, so net imports were roughly three billion cubic feet, which when added to domestic production, equals total domestic consumption.  In 2003, net annual domestic wood growth (the increase in wood volume minus mortality) was almost twenty-four billion cubic feet per year in the United States.  Saleable wood removals from U.S. forests were only sixteen billion cubic feet, so more than three billion cubic feet of wood was added to the standing stock of U.S. timber after accounting for the removal of logging residues and other un-utilized wood.  The volume of growing standard timber in 2003 in the United States (eighty-five billion cubic feet) was twenty-eight percent greater than in 1953. Many environmentalists believe that timber harvesting must decline, using instead wood substitutes, recycling or reducing consumption.  Most wood substitutes bring with them their own environmental problems.  Steel, aluminum, and concrete use much more energy than wood products in their creation and create many polluting byproducts.  Paper and paper products offer the best opportunities for recycling.  Currently the United States is recycling nearly 40 percent of its paper and paper related products.  It is doubtful that more than 50 percent of the stream of recyclable material can ever be recovered.  Labor is also increasingly difficult for logging companies to acquire as information regarding the hazards is disseminated.  The total area harvested and relative amount of a particular forest type affected, is also a major concern.  
1. In 2009 10,363 establishments employed 55,447 workers in the logging industry in the late 2000s. Total annual sales in the industry were $5.2 billion. States employing the largest number of workers in this category were Oregon, Washington, Alabama, and Georgia. Mississippi, however, accounted for the highest percentage of total sales, with $766.2 million, followed by Oregon with $490.5 million, Washington with $416.6 million, and Georgia with $348.7 million. Other significant states in terms of revenue included North Carolina, Alabama, California, and Louisiana.  Economic growth in the logging industry is virtually nil due environmental pressure for synthetic and recycled alternatives and the difficulty in contracting workers. Logging has always been an extremely hazardous occupation, second only to commercial fishing.  During 1992-97, loggers suffered, on average, 128 fatalities per 100,000 workers compared to 5 per 100,000 for all occupations.  Over the 6-year period, 1 out of every 780 loggers lost his life to a work injury, which translates into 57 fatal injuries per 1,000 workers over a 45-year lifetime of timber cutting, a 5.7% risk of dying on the job.  The average rate of on the job injury for this same time period was 128.3 per 100,000. 
2. The United States contains significant forest resources and is capable of sustaining its forest systems.  Retaining the old-growth forest is central to the debate in the Pacific Northwest where most timber is produced.  The oak-pine forests that dominate the Southern region are intensively managed. Conifer plantations provide the feedstock for the pulp and paper industry.  The region also supports a major sawmill industry.  The Northeast is dominated by hardwood forests and contains more than 60 percent of the nation’s commercial forest land.  These forests contain some of the world’s most valuable and productive temperate hardwood forests.  Certification of forest management and labelling of forest products increase access for sustainably produced wood-based products in certain markets.  While certified forests, including planted forests, constitute only 4 percent of total forest area and certified forest products account for only a fraction of overall trade, producers and consumers no longer perceive certification of forest management as a negative non-tariff measure. 

3. The United States is the world’s largest consumer of pulp timber for paper and particle board 89,508 thousand tonnes in 2000.  Many times more than China.  Nearly as much as the 90,800 thousand tonns of paper and paperboard consumed in all of Europe, including Russia, and the 107,000 thousand tonnes consumed in all of Asia, including both China and India.  Agricultural residues have been used in paper making in Asia for centuries, but recent technological advances in collection and handling have spurred production of non-wood pulp to more than 16 million tonnes, in 2004, of which 14 million are produced in China.  Currently India produces more than 1 million tonnes of paper from bagasse each year and has the world’s’ largest bagasse mill.  In the manufacturing of particle board, 70 percent of Pakistan’s production was made bagasse as early as the 1980s. Reeds, jute abaca (manila hemp) and kenaf (Hibiscus cannabinus) are other non-wood fibres used in making pulp and paper.  Currently the United States is recycling nearly 40% of its paper and paper related products.  It is doubtful that more than 50% of the stream of recyclable material can ever be recovered.  Kenaf futures are bright.

4. Average annual growth in hardwood lumber production between 1965 and 1986 was less than 1%.  In the 1980s, the value of U.S. hardwood lumber exports rose 236% between 1980 and 1990.  As a result hardwood saw-timber inventories increased by 33 percent between 1977 and 1987.  Hardwood manufacturing establishments in the eastern United States are small, locally and individually owned, single-unit firms.  Over 80% are 1-plant, 1-owner firms with fewer than 50 employees.  Only 10% of the establishments studied were branch and/or subsidiary operations, the majority of which were owned by out-of-state residents.  60% of establishments were located in metropolitan counties, with the furniture and fixtures and kitchen cabinet industries being the most metropolitan oriented, with the highest value added.  Saw and planning mills, and hardwood dimension and flooring industries had a majority of establishments in nonmetropolitan counties, 59% and 68%, respectively.  
§307e Livestock 
A. The average person today eats almost twice as much meat as did the average person only two generations ago, along with many more eggs.  In 1961, just over three billion people at an average of 23 kg of met and 5 kg of eggs a year.  By 2011, 7 billion people ate 43 kg of meat and 10 kg of eggs a year  This translates into a quadrupling of world meat production in a mere half-century from 71 to 297 million tonnes, and an even greater rise in world egg production, from 15 to 69 million tonnes.  World milk production more than doubled, roughly in line with human population growth, with the average person consuming 104 kg in 2010.  Industrial livestock production ins the driving force behind the rapid growth in meat and egg consumption in what are variously referred to as Intensive or Industrial Livestock Operations (ILOs), Concentrated Animal Feeding Operations (CAFOs) or factory farms and feedlots.  If the current course continues, there will be about one third more people and two-thirds more meat produced in four decades than there is today.  From 1961 to 2010 the global population of slaughtered animals leapt from roughly 8 to 64 billion, which will double again to 120 billion by 2050 if current rates of growth continue.  The FAO projects that poultry consumption will increase 2.3 times between 2010 and 2050, in comparison to an increase of between 1.4 and 1.8 times with other livestock.
B. The federal Humane Slaughter Act accepts two methods of slaughter as humane. It states:  No method of slaughtering or handling in connection with slaughtering shall be deemed to comply with the public policy of the United States unless it is humane. Either of the two following methods of slaughtering and handling are hereby found to be humane: in the case of cattle, calves, horses, mules, sheep, swine, and other livestock, all animals are rendered insensible to pain by a single blow or gunshot or an electrical, chemical or other means that is rapid and effective, before being shackled, hoisted, thrown, cast or cut; or by slaughtering in accordance with the ritual requirements of the Jewish faith or any other religious faith that prescribes a method of slaughter whereby the animal suffers loss of consciousness caused by the simultaneous and instantaneous severance of the carotid arteries with a sharp instrument and handling in connection with such slaughtering.  The Jewish or Muslim methods of administering a single knife stroke to cut the animal's neck and carotid arteries upheld in the Humane Slaughter Act that requires stunning before killing. Only a complete neck severance can make it clear that the arteries have all been severed and a stabbing or poking is not acceptable either from a traditional standpoint or a humane standpoint.  Congress was able to determine that the exemption for slaughter according to the Jewish tradition or similar traditions met standards of humane treatment, because a great deal of information was gathered concerning such practices. 

1. The Hearings on the Humane Slaughter Act considered testimonials of physiologists and other members of the scientific community on the issue of the humaneness of the Jewish method of slaughter in the Humane Slaughtering of Livestock, Hearings Before a Subcommittee of the Senate Committee on Agriculture and Forestry on S.1636, 84th Cong., 2d Sess. (1956). Senator Hubert H. Humphrey, chair of the Subcommittee, stated on the floor of the Senate during the debate on the Bill found that: Not only is kosher slaughter accepted as a humane method of slaughter, but it is also so established by scientific research.  In Jones v. Butz, 374 F. Supp. 1284, 1291 (S.D.N.Y. 1974), aff'd, 419 U.S. 806 (1974) the exemption for ritual slaughter in the federal Humane Slaughter Act was upheld in the face of a challenge concerning the establishment of religion, the court noted found "a persuasive showing that Jewish ritual slaughter, as a fundamental aspect of Jewish religious practice, was historically related to considerations of humaneness in times when such concerns were practically non-existent." Moreover, the slaughter of animals according to a religious method that is humane under the Humane Slaughter Act is still heavily regulated. Virtually all such slaughter is subject to the provisions of the Meat Inspection Act of 1967 under 21USC§601-645. 
C. Outbreaks of Foot and mouth disease, pleuropneumonia, rinderpest, bird flu, and certain other communicable diseases of livestock or poultry can lead to extermination under 9CFR Sec. 53.2  Determination of existence of disease; agreements with States. The Department may pay up to 100 percent of the purchase, destruction, and disposition of animals and materials required to be destroyed.  In Sec. 53.10 the Department will not allow claims arising under the terms of this part if the payee has not complied with all quarantine requirements.  Of 90 million pigs in the US 65 million never see the light of day until bring trucked to slaughter. 70% of them have pneumonia when they die.  90% of US chickens are infected with leukosis (cancer) at the time of slaughter.  In the eight years from 1989 through 1996, a total of 32 million pounds of contaminated meats were recalled, an average of 4 million pounds a year.  The actual amount of meat that is actually recovered from these recalls is only a small fraction of the recall, perhaps ten percent, the rest if probably sold.
1. About 200 people in the US officially become sick and several die every day from E. coli 0157:H7, primarily found in ground beef and hamburger.  But only about 2% of E. coli 0157:H7 cases are reported.  E. coli 0157:H7 bacteria can be found in up to 50 percent of US cattle carcasses.  Campylobacter is found in the majority of 70% of the chicken and 90% of the turkey carcasses sold in US supermarkets.  Campylobacter kills more Americans each year, 750, than E. coli 0157: H7 and is increasing more rapidly.  In humans, Campylobacter burrows into the mucosal layer of the intestines and causes a disease marked by sometimes bloody diarrhea and usually accompanied by fever, body ache, and abdominal pain.  Campylobacter usually doesn’t cause symptoms until a week after exposure, making it very difficult to track.  The disease usually lasts about a week, but in 20% of cases, there are relapses, and the disease can become severe, prolonged and life-threatening.  Roughly 40% of the cases of Guillain-Barre syndrome, a life threatening disorder of progressive paralysis follow recognized infection with Campylobacter. 20 to 80 percent of chickens are contaminated with Salmonella.  Symptoms of Salmonella poisoning include abdominal cramps, fever, headache, nausea, vomiting and diarrhea.
2. More than 650,000 Americans are sickened each year from eating Salmonella-tainted eggs and 600 die, and increase of 600 percent between 1976 and 1986. Listeria has emerged in the last few decades, ninety-two percent of people who become infected require hospitalization and 20 percent die.  Listeria thrives on the inside walls of refrigerators, where it can grow from just a few cells to millions in a matter of weeks.  It is particularly dangerous to pregnant women, who often get meningitis, and the growing babies who are often miscarried, infants who survive may have brain damage or cerebral palsy. The leading cause of kidney failure in US and Canadian children is hemolytic uremic syndrome of which 85 percent of cases are caused by E. coli 0157:H7.  Incidence of hemolytic uremic syndrome in the US is 7,500 and in the Netherlands 25.  Annual salmonella cases in the US are 1 for every 200 people, and in Sweden 1 per 10,000.  70 percent of US chickens are infected with Campylobacter but only 10 percent are infected in Norway.
D. Antibiotics are commonly administered in animal feed in the United States. Around 3 million pounds of antibiotics are administered to people in the United States to treat diseases.  24.6 million pounds are administered to livestock for purposes other than treating disease.  Before Denmark’s ban on the routine use of antibiotics the prevalence of antibiotic-resistant bacteria in chickens was 82 percent and after the ban 12 percent.  Antibiotics are included at low levels in animal feed to reduce the chance for infection and to eliminate the need for animals to expend energy fighting off bacteria, with the assumption that saved energy will be translated into growth. The main purposes of using non-therapeutic doses of antimicrobials in animal feed is so that animals will grow faster, produce more meat, and avoid illnesses. Supporters of antibiotic use say that it allows animals to digest their food more efficiently, get the most benefit from it, and grow into strong and healthy animals. The trend of using antibiotics in feed has increased with the greater numbers of animals held in confinement. The more animals that are kept in close quarters, the more likely it is that infection or bacteria can spread among the animals. Seventy percent of all antibiotics and related drugs used in the U.S. each year are given to beef cattle, hogs, and chickens as feed additives. Nearly half of the antibiotics used are nearly identical to ones given to humans. There is strong evidence that the use of antibiotics in animal feed is contributing to an increase in antibiotic-resistant microbes and causing antibiotics to be less effective for humans. Resistant strains of pathogenic bacteria in animals, which can be transferred to humans thought the handling or eating of meat, have increased recently. This is a serious threat to human health because fewer options exist to help people overcome disease when infected with antibiotic-resistant pathogens. The antibiotics often are not fully metabolized by animals, and can be present in their manure. If manure pollutes a water supply, antibiotics can also leech into groundwater or surface water.

1. Because of this concern for human health, there is a growing movement to eliminate the non-therapeutic use of antibiotics with animals. In 2001, the American Medical Association approved a resolution to ban all low-level use of antibiotics. The USDA has developed guidelines to limit low-level use, and some major meat buyers (such as McDonald’s) have stopped using meat that was given antibiotics that are also used for humans. The World Health Organization is also widely opposed to the use of antibiotics, calling for a cease of their low-level use in 2003. Some U.S. legislators are seeking to ban the routine use of antibiotics with livestock, and there has been legislation proposed to solidify a ban. The Preservation of Antibiotics for Medical Treatment Act (PAMTA), which was introduced in 2009, has the support of over 350 health, consumer, and environmental groups (H.R. 1549/S. 619). The act sought to ban seven classes of antibiotics important to human health from being used in animals, and would restrict other antibiotics to therapeutic and some preventive uses.  It is however not that animals are being treated with human antibiotics that is the problem, it is that animals are indiscriminately fed antibiotics in their feed without regard to whether or not the animal is sick. In 2012 the FDA issued Final Guidance for Industry titled The Judicious Use of Medically Important Antimicrobial Drugs in Food-Producing Animals aimed at assisting drug companies in voluntarily removing from FDA-approved product labels uses of antibiotics for production rather than therapy, and voluntarily changing the marketing status to include veterinary oversight.  The FDA has finally banned the practice of feeding cow meat and bone meal back to cows, but pigs and chickens are still routinely rendered the remains of their own species.  
E. 90% of beef cattle are injected with hormones. If a milk carton doesn't say organic or rBGH-free on the label, then the milk inside isn't rBGH free. At a conventional milk processing plant, milk is collected from individual dairies and then taken to a centralized "creamery" where milk front rBGH-injected cows is mixed with milk produced without the synthetic growth hormone, tainting the entire batch of milk. All products certified organic are labeled as such and do not contain milk produced from rBGH injected cows. Canada and the European Union have banned the use of Bovine Recombinant Growth Hormone (rBGH), citing its toxicity to both cows and humans, but the US Food and Drug Administration approved rBGH use for US dairy cows in 1993.  rBGH a genetically engineered synthetic hormone, mimics a naturally occurring hormone released when a cow is pregnant, which allows the cow to produce milk for her calf. When rBGH is injected into a cow, nature runs wild, causing the cow's milk output to increase. Nutritional energy that is supposed to sustain the entire cow becomes almost entirely dedicated to milk production. Vital nutrients are leached from other parts of her body, causing painful udder infections and crippling lameness. In addition, rBGH injected cows are much more likely to suffer infertility and gastrointestinal disorders. rBGH-injected cow require greater amounts of antibiotics than rBGH-free cow.  Another issue affecting human health is that milk from cows that have been injected with Monsanto’s genetically engineered rBGH contains 2 to 10 times as much IGF-1 (insulin-like growth factor) as normal cow’s milk.  This pushed prostate cancer risk for men over 60 years of age with high IGF-1 8 times greater than men with low levels, and the risk of pre-menopausal breast cancer was 7 times greater.  IGF-1 is not destroyed in pasteurization.  Cows treated with rBGH have a 25 percent increase in udder infections (mastitis) and a 50 percent increase in lameness.  To counter the health problems among cows injected with rBGH more antibiotics are used. American consumers overwhelmingly support the labeling of milk products produced with rBGH.  But the FDA has said such labeling would unfairly stigmatize rBGH milk as less healthy.  Many chemical dairy farmers rely on rBGH (recombinant, or genetically engineered, bovine growth hormone) to increase production.  rBGH causes cows to suffer a variety of problems and infections.  Several years ago, Monsanto lobbied vigorously, at the state as well as the federal level, to prohibit the labeling of any milk as “hormone-free”.  (Certified organic dairy farms may not use artificial hormones).  Monsanto gave up on their weak case and sold its rBGH division in late 2008.  The USDA is now financing a labelling initative. 
§307f Permaculture 
A. Permaculture is a term coined by Australian Bill Mollison and David Holmgren, in a book they wrote called Permaculture One. The books and very word Permaculture© are copyright.  The word permaculture can be used by anyone adhering to the principles and ethics expressed herein.  The only restriction on use is that of teaching; only graduates of a Permaculture Institute can teach ‘Permaculture’, and they adhere to agreed-on curricula developed by the College of Graduates of the Institutes of Permaculture.  Permacultures, as a system of design for people in nature, has come a long way since 1974 when it was first proposed by Bill Mollison and David Holmgren.  There are now more than 54 international teaching centers and over 80 teachers at work; students number some 6000, and are expanding exponentially. 

1. Permaculture gives priority to using existing wealth to rebuilding natural capital, especially trees and forests, as a proven storage of wealth to sustain humanity into a future with less fossil fuel.  Permaculture emphasizes bottom-up “redesign” processes, starting with the individual and household as the drivers for change at the market, community and cultural level. Permaculture sees pre-industrial sustainable societies as providing models that reflect the more general system design principles observable in nature, and relevant to post-industrial systems. The word permaculture was coined by Bill Mollison and David Holmgrem in the mid-1970s to describe an “integrated evolving system of perennial or self-perpetuating plant and animal species useful to man”.  A more current definition of permaculture, is “Consciously designed landscapes which mimic the patterns and relationships found in nature, while yielding an abundance of food, fiber and energy for provision of local needs.”  

2. Almost all beginning gardeners who love their work plant gardens that are too large and then don’t have time to tend them properly.  Good French intensive gardeners can raise more on a hundred square feet than others can on three times that much space because they can concentrate water, soil nutrients and their labor on a smaller area. Thirty acres take the same amount of time that a large operator spends, with several workers, on a thousand acres, but costs will be lower because payroll is zero and tools cheaper, while production per acre is much higher.  This economic truth becomes even truer as the number of acres farmed diminishes below twenty. As farms become smaller than three acres, yields start increasingly dramatically. Work is better achieved if there are many activities in progress, spread over the entire year.  Biointensive methods work more practically with high value crops like vegetables.  On raised beds of 100 square feet in size vegetable production can be increased from 2,000 to 14,000 pounds. Fruit trees are excellent trees to grow in fencerows where in addition to plenty of light, the grazing animals are handy for eating up the drops and surplus fruit.  Scattering fruit trees out along forest edges and fencerows is less harmed by insect predation than the ones clustered in the more formal orchard. The key to successful small farming is marketing.
B. The idea behind permaculture is that generalized principles can be derived from the study of both the natural world and pre-industrial sustainable societies, and that these will be universally applicable to fast-track the post-industrial development of sustainable use of land and resources.  These principles can be divided into ethical principles and design principles.  Permaculture ethical principles were distilled from research of community ethics as adopted by older religious and cooperative groups.  Since the emergence of permaculture, ethics – especially environmental ethics – has become a very active field of academic and wider study that lies at the heart of the manifold crisis facing humanity at the end of the second Christian millennium.  The scientific foundation for permaculture design principles lies generally within the modern science of ecology, and more particularly within the branch of ecology called systems ecology.  Other intellectual disciplines, most particularly landscape geography and ethnobiology, have contributed concepts that have been adapted to design principles. The ethical principles of permaculture are (1) care for the earth, living soil, biodiversity and all living things, (2) care for people, setting limits on consumption and reproduction and redistributing surplus.   Design principle (1) observe and interact (2) catch and store energy, (3) obtain a yield, (4) apply self-regulation and accept feedback, (5) use and value renewable resources and services, (6) produce no waste, (7) design from patterns to details, (8) integrate rather than segregate, (9) use small and slow solutions, (10) use and value diversity, (11) use edges and value the marginal, (12) creatively use and respond to change, (13) 

1. Design principle 1 observe and interact.  Good design depends on a free and harmonious relationship to nature and people, in which careful observation and thoughtful interaction provide the design inspiration, repertoire and patterns.  It is not something that is done in isolation, but through continuous and reciprocal interaction with the subject.  In hunter-gatherer and low-density agricultural societies, the natural environment provided all material needs, with human effort mainly required for harvesting.  In preindustrial societies with high population densities, agricultural productivity depended on large and continuous inputs of fossil fuel energy to provide its food and other goods and services.  Permaculture designers use careful observation and thoughtful interaction to reduce the need for both repetitive manual labor and for non-renewable energy and high technology.  Thus, traditional agriculture was labor intensive, industrial agriculture is energy intensive, and permaculture-designed systems are information and design intensive.

2. Design Principle 2 is Catch and Store Energy.  Permaculture strategies of landscape development can be grouped as rebuilding the natural capital of landscapes in four key energy storages: water, living soil, trees and seed. Solar energy (in the form of visible light) is used by plants to transform water and carbon dioxide form the atmosphere into carbohydrates by the photosynthesis process.  These carbohydrates are the start of the chemical energy supply chain that provides for the needs of all other living things, as well as (indirectly) creating the fossil fuels of coal, oil and gas.  Solar energy also drives the weather and climate systems that delivery energy in the form of rain, wind, lightning and fire.

Photosynthesis (in green plants)

Carbon dioxide + water + sunlight = carbohydrates + oxygen

Respiration (in plants and animals)

Carbohydrates + oxygen = carbon dioxide + water + metabolic energy

3. Design Principle 3 is Obtain a Yield.  All organisms and species obtain a yield form their environment adequate to sustain them.  Those that fail in this task quickly disappear.  There could hardly be a more fundamental lesson from nature, one that reinforces our basic survival instincts.  Hardy and self-reliant species are important in any low-energy sustainable system.  By selecting hardy, locally adapted and self-reproducing plants wherever possible, the designer can minimize the resources required to maintain gardens, farms and forests.  These species can be thought of as “self-reliant” or “competent” in “obtaining yield”.  Thus the first priority in healthy broadacre farm landscapes, rangelands and forests must be vigorous and self-reproducing plants.  One interesting method of environmental accounting is the ecological footprint.  This method coverts all consumed resources to a figure representing the area of land required to generate those resources and dispose of the wastes.  Comparative figures show a global average of 2.9 hectares of productive land being used to support each person.  Close to the top in consumption are the United States, at 12.2 hectares per person, and Australia, at 8.5 hectares per person.  The EMERGY methodology is a powerful accounting system that has been continuously developed by Howard Odum and colleagues around the world since its beginnings in the late 1960s.  One application of EMERGY accounting is the calculation of EMERGY yield ratio.  A value greater than 1 indicates a net gain to the economy.  A value over 4 is a high-value source. Annual crops have yield ratios little better than 1, while wood plantations yield 1.5 to 4, and 300 year-old rainforests yields.

4. Design Principle 4 Apply Self-Regulation and Accept Feedback.  This principle deals with self-regulatory aspects of permaculture design that limit or discourage inappropriate growth or behavior.  The self-controlling aspects of human culture, rather than the expansion of technology for resource exploitation and growth, represent the highest evolutionary development.  The ways in which we apply these abilities to controlling excesses of growth and expansion over the next century will be greatest test of our evolutionary sophistication. Howard Odum described a “tripartite altruism” in nature: approximately one-third of captured energy is required for metabolic self-maintenance (of an individual or population); one-third is fed back to maintain lower-order system providers; and one-third is contributed upward to higher-order system controllers. 

5. Principle 5 Use and Value Renewable Resources and Services.  Renewable resources are those which are renewed and replaced by natural processes over reasonable periods without eh need for major non-renewable inputs.   Permaculture design should aim to make best use of renewable natural resources to manage and maintain yields, even if some use of non-renewable resources is needed in establishing the system.  Renewable services (or passive functions) are those we gain from plants, animals and living soil and water without them being consumed. The proverb “let nature take its course” reminds us that human intervention and complication of processes can make things worse and that we should respect and value the wisdom in biological systems and processes. In Nepal, one hectare of arable land used to be adequate to support a farmer and his family from rice production, vegetables, a few tree crops and livestock.  However, this system required an additional seven hectares of common forest to provide the animal, fodder, fuel, construction materials and other special yields such as medicinal herbs.  Given careful management, it is possible to harvest fireweood, poles and sawlogs from native forests without reducing the capacity of the forest to continue its full range of ecological functions and to provide these yields to future generations.  Total canopy cover in a forest is limited, but that canopy may exist as many thin saplings or a few large trees.  Thinning of regrowth forest stands allows the remaining trees to grow faster and to a larger size.  If the most desirable trees are removed, the value of the forest is degraded over time.  If, in thinning, the least desirable trees are removed, the maturing forest will have increased values.  By obtaining a yield of lower-quality, less useful wood (as firewood), we ensure there will be more useful wood in the future (as sawlogs).  Put simply, “remove little trees to grow big trees”.  

6. Principle 6 Produce No Waste.  This principle brings together traditional values of frugality and care for material goods the mainstream concern about pollution, and the more radical perspective that sees wastes as resources and opportunities.  Bill Mollison defines a pollutant as “an output of any system component that is not being used productively by any other component of the system”  In response to a question about plagues of snails in gardens dominated by perennials, Mollison was in the habit of replying that there was not an excess of snails but a deficiency of ducks.  The earthworm is a suitable icon for this principle because it lives by consuming plant litter (wastes), which it converts into humus that improves the soil environment for itself, for soil micro-organisms and for the plants. Plants lose up to 10% of their primary chemical energy in carbohydrates through their roots, which appears at first to be wasteful.  In fact the lost carbohydrates feed symbiotic and free-living micro-organisms in the soil, which supply the plant with critically needed mineral nutrients.  Thus, what appears to be waste is actually exchange.  Nutrients in shed leaves are processed by soil organisms and converted to humus that can then feed the plant.  This also has the effect of stimulating a very rich soil ecosystem and other plants.  Deciduous trees tend to build humus-rich fertile soils more rapidly, at least partly because the quality of shed leaves is superior.  Similarly, animal species vary in how efficiently they extract all the nutrients from their food.  Carnivores and omnivores (such as dogs, fowls and people), which live on energy-rich and nutrient-rich food, are much less efficient than herbivores, which live on lower quality foods.  Consequently, the manure from herbivores is a less concentrated source of mineral nutrients.  Animal manure that takes at least a year to compost.  In a Gi Gong breathing exercise. We are encouraged to imagine ourselves breathing in clear white light and breathing out toxic black smoke (Holmgrem ’02: 111, 112, 124).

7. Principle 7 Design from Patterns to Details.  Complex systems that work tend to evolve from simple ones that work, so finding the appropriate pattern for that design is more important than understanding all the details of the elements in the system. Whether designing a garden, a village, or an organization, we need a broad repertoire of familiar patterns of relative scale, timing and geometry that tend to recur in natural and sustainable human systems.  The difference in scale between related systems is often an order of magnitude.  For example, predators typically occupy 10 to 100 times (1 to 2 orders of magnitude) more territory than their prey and are proportionally less numerous.  The permaculture concept began with the idea that natural ecosystems, especially forests, as models for agriculture.  Forest ecosystems are dominated by large trees which grow tall through competition for light.  They include understory species that can use the filtered light and stable microclimate created by the canopy.  They have diverse habitats for both small and large animals.  They are very effective at holding soil against landslips and other forms of instability.  Many traditional agricultural societies recognized the value of forests for catchment protection and other long-term values.  In some places, forest actually provided many of people’s basic food needs.  Corsica’s “rural civilization” was supported by chestnut forests which provided, as well as the usual resources of fuel, timber and animal forage, the staple food of the people.  This and other examples documented by Russell Smith in the 1930s and 1940s showed that food forests have been more productive and sustainable than grain agriculture in many parts of the world.  The permaculture strategy of establishing “food forests” which are composed of a diversity of species that provide for people’s needs, and yet have many of the characteristics of natural forests – is the best known application of this principle.  These systems, especially in moist subtropical and tropical areas, have been productive and to a degree self-maintaining, but they have also been criticized as inappropriate from more traditional organic and biodynamic perspectives.  In cool temperate climates most of the productive fruit and nut trees have evolved to flower and fruit and resist fungal diseases in more open environments than dense forests, whereas many subtropical species bear fruit under a shaded canopy and are well suited to forest systems.  On a large scale, dense forests are only possible in high-rainfall areas or along streams and sources of abundant moisture.  In low-rainfall regions, trees become more widely spaced, and a woodland structure is the norm.  It would be unusual if weed-control strategies on a 10-hectare market garden applied to a 100 hectare cropping and grazing property.  In fact, the farmer’s crops and pastures may well be the market gardener’s weeds. On large scales (1000 square metres and larger) it is rare for the whole garden to be managed intensively.  Traditional orchards, animal runs and low input gardening can push out the scale of garden architecture another order of magnitude to 10,0000 square metres (1 hectare).

8. Principle 8 Integrate Rather than Segregate.  In every aspect of nature, from the internal working of organisms to whole ecosystems, we find the connections between things are as important as the things themselves.  By spacing vegetables widely, the conventional gardener prevents competition for water sunlight and nutrients between plants.  This allows all plants to grow to their maximum size, even though it require more land and more work in weed control.  By eliminating weed growth in the garden, we reduce competition with our crops.  These and similar efforts at reducing competition by segregation make our systems biolgoi8cally simpler, increase valued yields and are easier to manage.  But inadvertently they contribute to other problems, such as a breakdown in the free environmental services of maintaining soil fertility and controlling pests and diseases.  A fundamental segregation tool is the garden fence, which excludes animals that would consume scratch out, or trample our food plants.  Although permaculture gardening strategies focus on how to reintegrate animals, especially poultry, in gardens and orchards, fences and enclosures are generally needed to maintain segregation at appropriate times. Whether low-tech and socially accessible permaculture models or the high-tech corporate ways prevail, integration of previously segregated systems appears to be a fundamental principle driving post-industrial design. Integrated rural land uses, where every farm is to some degree a forest, were perhaps more central to the original permaculture vision than companion planting and guilds.  Agroforestry, analog forestry, alley farming and other models for integrating trees with traditional farm land uses are examples of the ways that this vision is coming to fruition. Most pre-industrial societies had broadacre commons, and all community members had some, if varying, rights to use them.  The Enclosure Act in England began the global process of privatizing the commons, which is still proceeding in poorer countries.  Reform of land tenure is one of the central sustainability and justice issues in Third World countries.  However, first world governments and corporations have resisted any positive initiatives which might provide livelihoods and justice, let alone new models of collective management.  In rich countries, our remaining commons in state forests, national parks, and so on are an unlikely source of innovative and creative models of community management.  Their fate seems to be determined by bureaucratic and increasingly corporatized management structures and combative public policy compromises, this leads to carve-ups of territory and functions, and in many cases to privatization. Models for the management of public land are more likely to emerge from innovations in common land management within intentional communities.  At present most large farms tend to be industrial monocultures, in energy descent, more diverse and integrated uses of farm land will develop, which will be much more labor-intensive.  Large farms will again become communities of some sort. Within this structure it is possible to imagine highly integrated and ecologically sustainable land uses, and even benevolent owners who look after the interests of their workers .

9. Principle 9 Use Small and Slow Solutions.  Systems should be designed to perform functions at the smallest scale that practical and energy-efficient for that function.  Working to produce anything of value can be a painstaking experience when we are used to seeing things apparently appear from nowhere.  Houses (made from prefabricated components) are knocked together in weeks or months, while owner-built houses using more labor-intensive methods typically take years.  The idea of building something once to last tends to occur to builders and other practical people later in life, after they have reconstructed a few things they thought were good enough at the time.  The small and slow approach is illustrated by using timber cut by small local sawmills and portable mills, which process logs at slower rates and thus get the best out of each unique tree.  Home-produced food combined with infrequent bulk purchase of goods dramatically reduces food miles and speed.  The use of site and local energies (passive solar and wood) illustrates small scale relative the centralized energies of gas and electricity.  The permaculture ethic of recognizing and acknowledging limits provides a clear foundation for the slam and slow principle.  In effect, “big is better” is a form of greed.  The slogan “live simply so others may simply live” sums up this idea. The failure of agricultural research to tackle, or even recognize, the myriad of small-scale and situation-specific opportunities for innovation illustrates the difficulties of the change from macro to micro scale.  In agricultural research and development, the issues and opportunities that affect whole industries receive the majority of funding.  Because most sustainable agriculture solutions are small-scale, they tend to fall through the net and are ignored. As Monsanto and other chemical giants have bought out all the established seed companies, new companies have sprouted to provide non-hybrid and non-GMO seeds to small farmers and gardeners.  Desktop and Internet publishing have created explosive growth of the personal computer and the global Internet – despite the plans of the corporations for centralized super computer dominance of the information economy – is perhaps the most potent symbol of “small is powerful”.  Small size allows reallocation of available resources to flexibility, something widely recognized in relation to small business.  The continued economic dominance of the global corporations can itself be attributed partly to their strategies to shed huge material and fixed assets (which reduce their flexibility) and move into controlling the capital and information flows that direct the production of goods and services. 

10. Principle 10 Use and Value Diversity.  The great diversity of forms, functions and interactions in nature and humanity are the source for evolved systemic complexity.  The role and value of diversity in nature, culture and permaculture is itself complex, dynamic, and at times apparently contradictory.  Diversity needs to be seen as a result of the balance and tension in nature between variety and possibility on the one hand, and productivity and power on the other.  It is now widely recognized that monoculture is a major cause of vulnerability to pests and diseases, and therefore of the widespread use of toxic chemicals and energy to control these.  Diversity in nature is a constant theme of biological science.  With the gathering pace of biodiversity loss due to human impacts, it has become common to think of environmental issues as always involving a conflict between nature’s drive for diversity and human demand for productivity.  While permaculture incorporates strategies to conserve biodiversity, it also seeks a more fundamental redesign of all we do, so that biodiversity becomes a valued and functional.  Tropical rainforests, which are some of the most stable ecosystems in the world, have high biodiversity.  Much of the biodiversity is eliminated in temperate latitudes.  Some apparently simple ecosystems appear to be very stable.  For example, many forests go through successional stages, from pioneer stages involving a great number of initial species, to a very stable climax dominated by one species of slow-growing, long-lived trees.  Examples are the yes (Taxus) forests in western Europe and myrtle beech (Nothofagus) forests in Tasmania. The structural diversity in the complex matrix of roots, litter and compost, trunk buttresses, faults and hollows, as well as a complex canopy structure, are features of yew and myrtle beech forests, which in turn support substantial insect and microbiological diversity.  The potential lifespan of these trees is many hundreds of years in the case of myrtle beech and thousands in the case of yew.  A diversity of crop varieties and species provides some degree of security or insurance against seasonal failures and pest or disease attack. 

11. Principle 11 Use Edges and Value the Marginal.  Within every terrestrial ecosystem the living soil – which may only be a few centimetres deep –is an edge or interface between non-living mineral earth and the atmosphere.  For all terrestrial life, including humanity, this is the most important edge of all.  Deep, well-drained and aerated soil is like a sponge, a great interface that supports productive and healthy plant life.  Only a limited number of hardy species can thrive in shallow, compacted and poorly drained soil that has insufficient edge.  Whatever the object is of our attention, we need to remember that it is at the edge of any thing, system or medium that the most interesting events take place; design that sees edge as an opportunity rather than  problem is more likely to be successful and adaptable.  In the process the negative connotations associated with the word “marginal” are discarded in order to see the value in elements that only peripherally contribute to a function or system.  On a global scale, coastal ecosystems are diverse and ecologically productive interfaces between terrestrial and oceanic domains.  Within terrestrial landscapes, water bodies such as rivers, leaks and wetlands support freshwater aquatic and semi-aquatic ecosystems that are also diverse and productive. Vegetation immediately adjacent streams and waterways (riparian vegetation) is often more diverse in species and has greater density than vegetation further from the water.  In contrast, where the sea and land meet at the abrupt edge of a sandy beach or cliff, the interface is minimal.  Animal life living off the detritus delivered by those wild energies is predominant.  In the tropics, the generally calm weather and moderate seas allow mangroves, the ultimate development of living interface between land and sea, to move out of the sheltered tidal estuaries and colonize part of the open seashore, especially rocky headlands.  In bio-geography, an ecotone is edge between two bioregions where the distribution of species from both regions overlap, creating greater biodiversity than in either respective region.  Ecotones generated by altitude may be quite narrow (less than 1 km); those generated by latitude or by distance from the sea (continental versus maritime) may be tens of kilometers in width. Changes in soil type, slope (break of slope) or aspect (ridges0 can create rapid transition in vegetation types over distances as small as a meter.  Particularly distinct edges in wilderness landscapes are spiritually uplifting. Shelterbeds and hedgerows are traditional farm landscape examples of edge. Wide-spaced trees systems (agroforestry) completely integrates tree-growing with cropping or grazing to form a third land use.  Most trees, even the hardiest, prefer to get established in a self-sheltering stand of dense young trees where the canopy suppresses grass, the worst enemy of young trees.  The spacing of trees creates inner-row spaces that dictate the type of cropping or haymaking equipment that can be used.  These problems naturally lead to the development of alley farming and shelterbelt forestry systems where the trees are concentrated in belts but there is still strong beneficial interaction between the trees and the cropland.  Another example of use of edge in revegetation is the planting of shrubs along the edges of, rather than throughout, plantations. 

12. Principle 12 Creatively Use and Respond to Change.  This principle has two threads; designing to make use of change in a deliberate and co-operative way, and creatively responding or adapting to large-scale system change that is beyond our control or influence.  The acceleration of ecological succession within cultivated systems is the most common expression of this principle in permaculture.  When we intervene in systems over which we have some substantial design or management influence – gardens, farms, business, family – we can make use of change in ways that reflect our power and relationship to the system.  This is top-down control.  We appear to exercise arbitrary control in the garden when we plant, shift or remove plants, but other forces may also be planting, shifting (by reproduction) or removing species from our garden – for instance, wild birds, insects and diseases.  When we act in co-operation with other agents, our effective power to change systems is amplified.  The permaculture design process can be thought of as a top-down change management process.  In the garden we are free to explore and experiment with top-down change processes because we can exercise great power (relative to other system elements) if and when we choose.  The main consideration with building paths, or if your garden is big enough, roads, is to make them as much as possible from materials that are locally available.  Pathways should be sufficiently hard wearing to stand the traffic which they are designed to take, and it is helpful if they are resistant to rain and snow.  It also helps if they drain properly so that they don’t become quagmires in wet weather.  Ideally they should have a slightly sloping surface area so that they drain freely, and paths are themselves a very good system of drains if well designed.  Any sort of crushed chippings or pebbles are useful for making pathways, provided that the surface is underlaid with some relatively impervious material to prevent deep rooting weeds form becoming a problem.  Turf paths are relatively easy to maintain.  Although they take time to mow, that is the only treatment required to keep them in good shape.  Planks and skids can be used to make temporary walkways.  With two of them they can be moved to cover infinite distance.  On slopes it is important to make a surface that is resistant to erosion, but which also affords safe footholds in wet conditions.  Spare kerb stones are often useful.  Some plants such as lawn chamomile actively thrive on pathways, and have the additional advantage of yielding very pleasant smells when walked on.
Art. 8 Crop Production
§308 Plant Breeding
A. Without plants the planet would be sterile.  Plants can be divided into four major divisions: the algae-fungi (Thallophytes), mosses (Bryophytes), ferns (Pteridophytes) and seed plants (Spermatophytes).  Fungi are responsible for many of the blights, rusts, smuts, wilts, and rots that afflict crops, but edible mushrooms are fungus.  Fungi also include those bacteria which rot and thereby release nutrients from the organic material in the soil.  They also cluster in nodules on the roots of clovers and alfalfa, where they take nitrogen from the air in the soil and convert it to a usable form of other plants.  Other kinds of fungi bacteria ferment silage, wine, beer, and cheese.  Seed plants make up over half the known species in the plant kingdom and are the most complex and functionally specialized of all the plants.  Botanists break the seeded plants down into two major categories, the naked seeded (Gymnosperms) and the enclosed-seeded (Angiosperms).  Gymnosperms are cone bearing plants such as pines, firs, spruces, hemlocks, larches, cedar and cypress, and are further distinguishable by their growth habit of forming annual concentric rings in their woody trunks.  Enclosed-seeded plants (also known as flowering plants) are the ones which are most often cultivated as farm crops.  The last botanical subdivision that most farmers use splits the enclosed-seeded/flowering plants into two subclasses, monocotyledons, and dicotyledons.  The differentiation is made on the basis of the plant’s seedling characteristics.  Monocots have one initial seedling leaf, and include grass plants such as timothy, brome grass, corn, oats, wheat, rye, barley, bluegrass and quack (or “witch”) grass.  Dicots possess two starting leaves, and include the legumes such as alfalfa, medium red clover, Ladino clover, white clover, alsike clover, peas peanuts and beans.

1. Roots take in water and elements through root hairs (with the notable exception of  few plants like blueberries).  These hairs are located near the tips of the roots, and the increase the surface area of the root by as much as twenty times.  The amount of surface area is important, because it is only through the cell wall and the semipermeable membrane immediately adjacent to the soil that nutrients are allowed to enter the plant.  Nutrients penetrate the root hair cell wall and membrane only when they are in solution (water and acid are essential), and the movement is by osmosis.  Osmosis is one of Nature’s ways of equalizing things.  Thus given a lesser concentration of nutrients inside the root of the plant and greater concentration outside it, the nutrients will move (in solution) into the plant.  Once inside the cell wall and membrane, the nutrients use the same phenomenon of osmosis to move to the “water pipes” where they are carried tot eh leaves by diffusion.  The “water pipes” are usually made of elongated living cells having beveled, wedge like ends.  Their ends are fitted together, and have perforations on their joining surfaces through which protoplasm flows.  Nitrogen, one of the more important nutrients required by plants, is absorbed only through the plant roots (legumes are the outstanding exception, in that they take this element in through their leaves as well).  Absence of this nutrient shows itself in a lightening of the greenness of the leaves, and finally an encroaching yellowness.  Nutrients soluble in water rise in the plant through the “water pipe” cells in microscopic threads that are continuous from root to leaf.  At the top, evaporation acts as a gentle suction that transmits itself through surface tension along the entire length of each thread.  In larger plants this tension has been found to exceed 2,000 pounds per square inch, enough to elevate the nutrients and water 150 times higher than the tallest plant known. Once in the leaves, the nutrients undergo a remarkably intricate transformation to a glucose or dextrose sugar.  The sugar is then used as food or transported as surplus sugar or starch to storage places in the plant, such as: roots (carrots, potatoes, parsnips), stems(celery), stems and leaves (onions, asparagus), leaves (lettuce), flower receptacle (apples, strawberries, pears), seeds (walnuts), buds (Brussels sprouts), ovary or ovary walls (peas, beans, cantaloupes, watermelons, apricots, peaches, tomatoes, pumpkins, squash), and floral parts (broccoli).

2. In performing this sugar making function, leaves serve as food manufacturing centers.  Size and number of leaves can be correlated to the size and type of crop.  For example, it takes about thirty to thirty-five average-sized leaves to make a decent McIntosh apple, and about twelve to fifteen to fill an average sized bunch of seedless grapes with sugar.  95% of the body mass of a plant is nothing more than carbon, hydrogen and oxygen in combinations of the fifteen or so elements that are supplied by air and water, but the combinations of the fifteen or so elements that make up the remaining 5% of the plant are extremely complex.  Calcium develops leaves, new cells and protoplasm.  Sulphur makes new root hairs and is a part of the complex proteins that plants use.  Meanwhile, root tips and seed growth depend upon phosphorus.  Like sulphur, potassium is indispensable as an aid for making proteins, and without this element the tips of the plant would not grow. Silicon is a necessary ingredient in the cellulose structure of the plant, and iron is the activating ingredient for chlorophyll.  Chlorophyll, the magic ingredient of photosynthesis, is dependent on magnesium.  Chemists can now make small amounts of chlorophyll, but the cost is exorbitant.  The formula for chlorophyll (C55H72N4O5Mg) differs from human blood only by the substitution of one atom of magnesium (in plants) for the single atom of iron (in humans).  Chlorophyll is found mostly in leaves, and its function is that of separating the spectrum light rays from the sun.  It reflects or transmits yellow and blue rays) hence the green color we perceive), and absorbs the orange and red ones to use in combining hydrogen from water and carbon dioxide from the air.  Scientists have leveled the process as photosynthesis and the equation, basic to all life on this planet, is written:

6 carbon dioxide (CO2) + 6 water (H2O) _ sunlight _ living green cells = 1 sugar (C6H12O6) + oxygen (O2)

3. Leaves are so effective that plants only use 25% of what it produces for growth, the remaining 75% goes to storage.  Leaf structure from top to bottom is (a) cuticle, (b) upper epidermis, (c) Palisade parenchyma, (d) bundle sheath, (e) spongy parenchyma, (f) intercellular space, (g) lower epidermis, and (h) cuticle.  Surplus water is evaporated through the leaf stomata arranged at a spacing of 30,000 to 50,000 per square centimeter on the bottom layer of the leaf, through a process called transpiration. If more water is transpired through the leaves than is absorbed by the roots, the plant will wilt.  If wilting is prolonged the crop will sustain heavy losses.  Plant stomata attempt to regulate the rate of transpiration by closing when water is scarce, but sustained drought makes this effort futile.  Historically, yields are cut into more by drought than by too much water. Plants grown in fertile soil use more water than those in infertile soils, because they produce more of everything.  Different plants require different amounts of water, and this requirement is a strong determinant in what type of crop is best suited to the soil and climate.  Corn needs only half as much water as soybeans to produce the same amounts of dry matter.  In general, the deeper the root of the crop, the greater its need for water.

B. A plant’s water needs are no time more important than when it starts to reproduce.  Natural vegetative reproduction occurs in many ways, such as by tubers (Irish potatoes, roots (sweet potatoes), or stem stolons (bluegrass, clover, strawberries).  The Irish potato is an example of a plant that produces both seed and tuber.  Other forms of man-assisted plant reproduction include cloning, cutting, budding, and grafting.  Seed reproduction is the most common type of reproduction used in farming.  All seeds contain a dormant or resting embryo plant complete with a resident supply of food (starches) and the “genetic bomb” is usually surrounded by one or more protective seed coverings.  Once the seed is exposed to water, proper temperatures, and air containing oxygen, it begins to grow.  Light is not essential for germination.  The first step usually sees the seed swell as it absorbs water from the soil and then the mysterious substances we label enzymes are released.  Enzymes are used by the incipient plant to convert the unusable starches in the seed to soluble sugars. Vigorous germination is necessary to obtain thrifty plants, and a firm, moist seedbed makes for rapid germination by bringing the seed and soil particles into closer contact.  Planting depths and soil conditions are the important factors involved in the seeding practice.  Too deep a planting can result in slow, unhealthy sprouting (or none at all) because of a lack of oxygen or lack of enough resident food supply in the seed.  Oxygen deprivation may also occur in soils that are too wet or that are crusted.  Seed germination needs vary with different crops.  As a general rule, large seeds can be planted deeper than small seeds because they have a greater supply of food, and can afford to take longer to emerge.  As the swelling increases and finally ruptures the covering, the embryonic plant in the seed makes use of the food that is stored to send out a root-tipped stem.  This stem turns downward, away from light, and its burgeoning cell growth forces the first seed leaf (leaves) or the seed itself, upward toward the light.  Monocots like corn, wheat, oats, timothy, redtop, barley, rye, rice and Sudan grass emerge by cell elongations of the upper part of the plant stem, dicots like alfalfa, sweet clover, medium red clover, buckwheat, beans, carrots, beets, cucumbers, and watermelon rely for the greater part of this growth on the section of the stem just above the root.  Once the seed leaf or leaves are exposed to light, they turn green as chlorophyll is created from protoplasm.  The primitive root system expands to meet the nutrient needs of the first leaves and those that follow (Litmus tests of young roots show acid).

Seeds Required to Sow 100 Yards of Row
	Asparagus
	8 ounces
	corn
	1 pint
	Onions, for sets
	6 ounces

	Beans, bush
	3 quarts
	Cress
	4 ounces
	Parsley
	2 ounces

	Beans, lima
	3 pints
	Cucumber
	4 ounces
	Peas
	2 ounces

	Beans, pole
	1 pint
	Eggplant
	½ ounce
	Pepper
	½ ounce

	Beet
	4 ounces
	Endive 
	2 ounces
	Pumpkin
	2 ounces

	Broccoli
	½ ounce
	Leek
	2 ounces
	Radish
	6 ounces

	Brussel sprouts
	½ ounce
	Lettuce
	2 ounces
	Rhubarb
	4 ounces

	Cabbage
	1 ounce
	Melon, water
	2 ounces
	Salsify
	4 ounces

	Carrot
	3 ounces
	Melon, citron
	2 ounces
	Spinach
	6 ounces

	Cauliflower
	½ ounce
	Mustard
	4 ounces
	Squash
	3 ounces

	Celery
	3 ounces
	Okra
	12 ounces
	Tomato
	1 ounce

	Collards
	½ ounce
	Onions, large
	2 ounces
	Turnips
	3 ounces


Source: Sanders '13 

1. To produce seed, for reproduction or for animal consumption, one must understand flowers.  It is the pistil (female part) and the stamen (male part) that the plant depends on for fertilization.  Pollination involves the transfer of pollen from the stamen to the pistil.  Self-pollinating plants like wheat, oats, barley and soybeans rely on wind and gravity for this transfer, while alfalfa, medium red clover, alsike and white clover are examples of those that depend on bees and other insects for cross pollination.  Very shortly after the pollen touches the pistil, it descends through a tube in the pistil into the ovary, where it and the egg cells unite to produce the new embryo plant and its endosperm.  In some plants the fertilization can take place in minutes, while in others it may take hours.  Their function fulfilled, the petals and stamen wither away, and the ovary continues to harbor its maturing seeds.  Four to nine weeks are usually required before the seed is mature, but, some crops are harvested early. A single burdock plant can produce 20,000 seeds, and a large purslane plant as many as a million, while two healthy ears of corn can only yield a few hundred.
C. Plant breeding has been practiced for thousands of years, since near the beginning of human civilization. For countless centuries farmers have fed humanity by saving the seed from one year to plant the following year.  All creatures are programmed from birth to reproduce, and reproduction happens with sex, even in plants. Plant breeding is the art and science of changing the genetics of plants in order to produce desired characteristics.  Plant breeding can be accomplished through many different techniques ranging from simply selecting plants with desirable characteristics for propagation, to more complex molecular techniques (see cultigen and cultivar).  Plant breeding is practiced worldwide by individuals such as gardeners and farmers, or by professional plant breeders employed by organizations such as government institutions, universities, crop-specific industry associations or research centers.  International development agencies believe that breeding new crops is important for ensuring food security by developing new varieties that are higher-yielding, resistant to pests and diseases, drought-resistant or regionally adapted to different environments and growing conditions. 

1. Intra-specific hybridization within a plant species was demonstrated by Charles Darwin and Gregor Mendel, and was further developed by geneticists and plant breeders. When a desirable trait has been bred into a species, a number of crosses to the favored parent are made to make the new plant as similar to the favored parent as possible. For instance, a mildew resistant pea being crossed with a high-yielding but susceptible pea, to make the mildew resistant progeny of the cross most like the high-yielding parent, the progeny will be crossed back to that parent for several generations. This process removes most of the genetic contribution of the mildew resistant parent and promotes the high quality, high yield characteristics. Classical breeding is therefore a cyclical process.  With classical breeding techniques, the breeder does not know exactly what genes have been introduced to the new cultivars. There have been instances where plants bred using classical techniques have been unsuitable for human consumption, for example the poison solanine was unintentionally increased to unacceptable levels in certain varieties of potato through plant breeding. New potato varieties are often screened for solanine levels before reaching the marketplace. Some scientists therefore argue that plants produced by classical breeding methods should undergo the same safety testing regime as genetically modified plants.
2. In the early 20th century, plant breeders realized that Mendel's findings on the non-random nature of inheritance could be applied to seedling populations produced through deliberate pollinations to predict the frequencies of different types. From 1904 to World War II in Italy Nazareno Strampelli created a number of wheat hybrids. His work allowed Italy to increase hugely crop production during the so called "Battle for Grain" (1925–1940) and some varieties was exported in foreign countries, as Argentina, Mexico, China and others. After the war, the work of Strampelli was quickly forgotten, but thanks to the hybrids he created, Norman Borlaug was able to move the very first steps of the Green Revolution.  In 1908, George Harrison Shull described heterosis, also known as hybrid vigor. Heterosis describes the tendency of the progeny of a specific cross to outperform both parents. The detection of the usefulness of heterosis for plant breeding has led to the development of inbred lines that reveal a heterotic yield advantage when they are crossed. Maize was the first species where heterosis was widely used to produce hybrids. By the 1920s, statistical methods were developed to analyze gene action and distinguish heritable variation from variation caused by environment. In 1933, another important breeding technique, cytoplasmic male sterility (CMS), developed in maize, was described by Marcus Morton Rhoades. CMS is a maternally inherited trait that makes the plant produce sterile pollen. This enables the production of hybrids without the need for labor intensive detasseling.  These early breeding techniques resulted in large yield increase in the United States in the early 20th century. Similar yield increases were not produced elsewhere until after World War II, the Green Revolution increased crop production in the developing world in the 1960s.
D. Following World War II a number of techniques were developed that allowed plant breeders to hybridize distantly related species, and artificially induce genetic diversity.  When distantly related species are crossed, plant breeders make use of a number of plant tissue culture techniques to produce progeny from otherwise fruitless mating. Interspecific and inter-genetic hybrids are produced from a cross of related species or genera that do not normally sexually reproduce with each other. These crosses are referred to as Wide crosses. For example, the cereal triticale is a wheat and rye hybrid. The cells in the plants derived from the first generation created from the cross contained an uneven number of chromosomes and as result was sterile. The cell division inhibitor colchicine was used to double the number of chromosomes in the cell and thus allow the production of a fertile line.  Failure to produce a hybrid may be due to pre- or post-fertilization incompatibility. If fertilization is possible between two species or genera, the hybrid embryo may abort before maturation. If this does occur the embryo resulting from an interspecific or intergeneric cross can sometimes be rescued and cultured to produce a whole plant. Such a method is referred to as Embryo Rescue. This technique has been used to produce new rice for Africa, an interspecific cross of Asian rice (Oryza sativa) and African rice (Oryza glaberrima).  Hybrids may also be produced by a technique called protoplast fusion. In this case protoplasts are fused, usually in an electric field. Viable recombinants can be regenerated in culture.  Chemical mutagens like EMS and DMS, radiation and transposons are used to generate mutants with desirable traits to be bred with other cultivars - a process known as Mutation Breeding. Classical plant breeders also generate genetic diversity within a species by exploiting a process called somaclonal variation, which occurs in plants produced from tissue culture, particularly plants derived from callus. Induced polyploidy, and the addition or removal of chromosomes using a technique called chromosome engineering may also be used. 
1. Seeds of today are not like the seeds farmers have used for thousands of years. Billions of dollars were spent to develop these seeds, yet the government required absolutely no health and safety testing before the seeds were planted. When farmers purchased GMO seed, they sign contracts prohibiting them from saving seeds produced by this year’s crop to pant next year.  The seeds are protected by a patent which requires farmers to buy new seeds (at higher prices).  GMO-seed companies also charge more for their seeds than standard hybrid ones.  They are referred to as “improved” or “better” seeds by farmers and, even more enthusiastically, by investors.  By choosing this expense, farmers commit to paying more for seeds each year.  All creatures are programmed from birth to reproduce, and reproduction happens with sex, even in plants. GMOs are like a giant pandemic of sexually transmitted disease.  Pollen from these plants drift on the wind into non-GMO fields and do what comes naturally -  procreate.  A perfectly good organic field becomes contaminated.  Chemical companies – Monsanto is renowned for this – have claimed that farmers who saved seeds from GMO crops stole their “intellectual property” and sued them for damages, in some cases even when the farmer swore he never planted them in the first place.  In recent years, Monsanto has filed at least 100 lawsuits around the country related to this “theft”.  “Terminator seed” technology is prohibited. Terminator seeds were GMOs that become infertile after 1 year. Loss of sex is almost always followed by swift extinction.  Gardeners want watermelons with seeds and plant breeders who don't try to patent God's creation and have more idealistic objectives of plant breeding than Roundup resistance, such as yield, flavor and nutrition.  Taking into consideration corn produced for ethanol it is easy to imagine how these airborne genetic material from GM, or other inferior crop species, could ruin food quality for everyone.
§308a Seed Saving
A. Plants fall into three main categories: annuals, biennials and perennials.  Annuals grow from seed, reseed and die in a single year.  Biennials take two (or sometimes three) years to complete the same cycle.  Perennials live for a number of years; exactly how many depends on the species and site.  In designing the permaculture garden it is essential to give prominence to perennial plants.  Perennial crops are labor saving because you do not have to replant them every year.  Also, because they occupy one place for a long time they have the additional benefit that they greatly aid soil fertility.  By having the time to build deep root structures they mine the minerals way down in the ground which are essential to plant health.  Plants are highly selected to give better yields.  The garden cabbage of today is several centuries of careful management away from its wild ancestor.  In the Andes (original home of the potato) native growers would not dream of cultivating potatoes alone.  They might be interplanted with tuberous nasturtiums, or other plants; to give greater soil and plant health.  The reproduction of plants fall into two categories.  The first is the vegetative or asexual reproduction.  This includes all the natural methods of propagation that do not involve sexual activity.  New plants that develop by runners, suckers, tubers, corms, rhizomes, root suckers and layering are included in this vegetative process.  The most common method reproduction in the plant world is seed.  This method involves sexual activity.    

1. Seed should be harvested when the plants proceed with their natural process of making and dispersing seed for as long as possible.  Fruits should become as mature as possible without actually rotting, falling off, or being eaten by bugs or slugs, or stolen by birds or squirrels.  Adequate seed of some crops can be obtained from fruit that is at eating stage, but the best-quality, largest, most vital seed comes from fruits that were harvested way past prime eating stage.  You can save adequate seed from eating-stage tomatoes, for example.  But when the tomato has softened way past edibility the seed is bigger and fatter and will germinate more enthusiastically, give rise to more vigorous seedlings.

2. You can save good melon seed from the fruits as you eat them.  But the best seed comes from fruits that have matured beyond eating stage in the field.  Fruits intended for seed can be marked with tape.  For plants that produce dry seed, such as beans or mustard or most flowers, it is best to let the plants or stalks mature and dry out completely in the field. Harvest earlier only if necessary.  Generally, this is because of wet weather or the presence of animal competitors.  Some seed crops are harvested before the plant is completely dry because the seed shatters, that is, pods release the seed to fall out on the ground.  With buckwheat, for example, the earliest, biggest seed starts to drop long before all the seed is mature.  Getting a good yield of a crop that has shattering seed requires guessing at the best harvesting time.  The goal is to recover most of the early, big seed and as much additional seed as possible.  Usually the best harvesting time is just a bit after the earliest seed begins to shatter.  Snip the flower-heads and clip pods here and there as they start to dry, and put them in containers.  When returning home tuck the open bags and containers away on a shelf to let the seeds finish drying. Write on the index card that accompanies the seed.  Seed type, harvest date, whether anything else of the same species was growing in the garden, and if so, what it was and how close, plus anything unusual that prompted the saving of the seed of a particular plant.
2. When cleaning the seed, it goes into a new container, and the card goes along.  For growing larger amounts of seed, the basic harvesting equipment includes more paper bags, some 5-gallon buckets, and tarps.  You will often plant an entire row or section of arrow or bed of the crop for seed production.  I stop my watering my brassicas in the summer to hasten seed drying.  Rains or overhead watering damage seed quality once the seed begins to dry.  So if you have summer rains or your plants are exposed to overhead watering, you will usually let the plants dry out only partially.  Then you’ll cut the plants and stack them loosely somewhere under cover to let them finish drying.  Seed from bunching onions (Allium fistulosum) is harvested by clipping the flower stalks as they dry and turning them upside down inside open paper bags.  When the seed-heads are dry, most of the seed will fall out spontaneously or with just the gentlest shaking.  The basic rule for storing most seed is “cool and dry”.  Seed stores best in the coolest, driest place in your house.  Other than learning that onion family seed is quite short-lived, longevity of different types of stores seed ae not found to be too useful.  Prime handcrafted, homegrown seed keeps much longer than standard commercial seed.  Well-grown squash or corn or bean seed can last at least five years at room temperature.  For longer-tem storage, freeze seed and leave it in the freezer.
B. There are two basic kids of seed-processing situations.  “Dry processing” refers to seeds associated with dry pods and other dry plant debris.  Beans, peas, and mustard are examples.  The goal is to separate the seed from all the rest of the dry plant material.  In most cases this is necessary because the junk takes too much room to store, and it is full of bugs or eggs of bugs that would eat most of the seed during the winter.  There are two stages to dry processing.  First we use mechanical force of some type to release the seed from the pods or plant material.  Then we clean so as to separate the good seed from the bits of leaf, pod, stem, chaff and other junk.  With 1/8-inch and 1/4 –inch screen just about anything can be separated. Winnowing involves separating seeds from debris by using wind or air.  A traditional Native American method for winnowing is to toss the seeds in a basket in the wind.  You are supposed to toss the seeds and small debris skillfully into the air and catch the seeds gracefully, repeating the process until the chaff has all blown away.  Small lots of tiny dry seeds don’t always need to be cleaned.  For example, don’t clean shungiku (edible chrysanthemum) seed.  “Wet processing” refers to seeds that are associated with fruits.  The seed has to be separated from the fruit, washed, and dried.  Often, a fermentation process is involved. Tomatoes, squash, and cucumbers are examples of crops whose seeds require wet processing. To wash seed you simply put the seed in some water and rinse it.  To fermentation-process seed you put the seed in some water and let it sit around for a while.  Then you wash it.  When you wash the seed, you remove various germination inhibitors that prevent the seed from germinating inside the wet fruit.  So, after the washing, it’s important to dry the seed quickly to keep it from sprouting.  Seeds of many fruits and berries can be cleaned just by washing them in water.  Other fruits, such as tomatoes and cucumbers, have seeds that are coated with gelatinous material.  The gel makes cleaning and handling the seeds difficult or impossible and it usually also contains germination inhibitors.  So we need to add a fermentation step to the process, to digest the gel and release the seed.  After fermenting or washing, the seeds are wet and their germination inhibitors have been removed.  Therefore, to prevent germination or any loss of viability the seeds must be dried promptly.  Little seeds can be dried quickly in sieves or on screens, given a wind or a fan to keep air moving over them.  Larger wet seeds, such as fermentation-processed squash, require auxiliary drying of some sort.  A food dehydrator can be set on 95°F for up to 8 hours.

1. Tomato seed, for example, is surrounded by a gelatinous layer that contains germination inhibitors.  In processing seed, this layer is either removed by an acid treatment or digested by fermentation.  For most gardeners, the fermentation method is easiest, and it also eliminates many seed-borne diseases.  Start by cutting each fruit in half across the pattern of internal seed cavities.  Use your thumbs to dig and squeeze the juice containing the seeds out into a bowl.  Put this fluid in a clear plastic cup of suitable size.  Clear cups are helpful to see the fermentation happening.  Don’t add water.  Don’t stir.  Usually, a mat of mold will form at the surface of the juice.  At some time after that, the seeds will be “done”.  After the fermentation has been proceeding for a day or two, as indicated by the bubbles, or after the surface mater of mold forms, test the seeds, and test them every day until they are done.  Drop the seeds gently into the container, removed some fluid seeds, and put it into a small strainer.  Hold the strainer under the faucet to wash the seeds.  Then feel the seeds.  If the gel around the seeds is all gone, they’re done, and it’s time to end the fermentation.  If the test seeds still have gel on them, wait a day and test the batch again.  If you ferment the seeds too long, viability of the seed and vigor of the resulting seedlings is harmed.  Dry the seeds in the strainer.  Use the flow of water from the faucet to spread the seeds evenly out in a layer on the strainer.  Then set the strainer somewhere that has good air circulation, such as in front of a fan.  After only a few hours, the seed will be “semidry”.  Then rustle up the seeds in the strainer with my fingers, spreading them around and abrading them a little against the strainer.  The object is to separate the seeds from one another so that they don’t dry together in clumps.  Then spread the seed out in the strainer and forget about them for a while –several days or more).  By then the seeds are dry enough to store. For a big batch of seed, start by harvesting the whole, overripe tomatoes into 5- gallon buckets.  Then stomp them lightly to break the skin and release the seeds.  Transfer the tomato material to 5- gallon buckets form fermentation and usually add a little water in order to facilitate the release of the seeds from the fruits and to make it easy to stir the mess.  Not more than 50% water.  An average is about one pound of seed for every 100 pounds of fruit.

2. Seed dried at room temperature usually has a moisture content of 10-20%.  That is not dry enough to store in air-tight containers or to freeze.  Such seed should be stored in paper envelopes or bags or other containers that allow some air exchange.  Seed stored in paper is subject to attach from insects or pests, however.  In addition, many kinds of seed have insects or insect eggs in them as they come from the field.  Such seed will be destroyed inevitably if we don’t take measures to kill the insects and insect eggs. Freezing is a good preventative measure.  Storing seed in glass jars or, for bigger amounts, in 5-gallon buckets is an effective way of preventing infestation of both insects and rodents.  Only very dry seed can be stored in plastic bags, jars, or other airtight containers.  And only very dry seed can be frozen.  Most little seeds like mustard and lettuce can be dried well enough without artificial drying.  Only if you live in a desert area, though, are you likely to be able to dry bigger seed such as corn and beans to the “very dry” point without artificial methods.

3. Test small seeds or thin ones such as squash by bending them.  If they are “very dry” they will snap instead of just bending. With bigger seeds such as corn, beans, or peas, do the “hammer test”.  Take a few seeds outside and put them down on a piece of brick or concrete.  Hit each seed with a hammer.  If the seed is “very dry” it will shatter like glass when hit.  If seeds are inadequately dry, they will smash or mush instead of shattering.  “Very dry” corn or bean seed has a moisture content of about 6% to 8%.  This level of moisture is optimal for storage.  Too much moisture and the seed remains physiologically active and contin8ues to respire; longevity is affected.  Too little moisture and viability as well as longevity will be affected.  To dry seed to the “very dry” stage for freezing or storing in airtight containers, you can use either silica gel or a food dehydrator that has a thermostat.  Big batches of seed take lots of silica gel, which you then need to dry in the oven to reuse.   It’s easier to dry the seeds in a dehydrator.  Many people use small round food dehydrators to dry seed.  Set the thermostat to 95°F and dry the seeds for up to about 8 hours.  Eight hours is enough to take big squash seeds that have just been fermentation processed all the way from fully wet to very dry.

C. Bulbs are ordinarily planted in November, at specified depths; the smallest and shallowest flowers tend to bloom earliest.  A bulb is composed of either modified leaves in the form of scales, as in the Lilies, or the bases o of ordinary leaves folded around each together, as in Crinum, and held together by a more or less flattened axis.  For those bulbs that do not divide artificial means are resorted to for the purpose of multiplication.  The central bud is cut out, or destroyed with a pointed stick, and this causes the bulb to develop lateral buds.  Or the base divided into four or more pieces, and this results in the formation of numerous bulbils.  Bulbs with scales, such as Lilies, may be propagated by breaking off the scales and pricking them separately into pans of sandy soil.  Some Lilies have bulbils in the axils of the leaves that may be removed and planted.  Many bulbs develop offsets from the base.  Bulbs can be forced to bloom indoors earlier than they normally would outdoors.  The easiest bulbs to force are crocus, galanthus, hyacinth, narcissus, scilla, and tulip.

1. Forcing bulbs includes two phases.  The bulbs develop buds and foots in the first phase and bloom in the second.  Being the first phase I October or early November.  Plant the bulbs in pots and keep them at a temperature of 40 degrees F. for 8 to 12 weeks.  Bulbs can be kept in potted outdoors or in a cold dark room indoors at 40 degrees F.  Do not let the soil in the pots dry out; water bulbs every day.  The second phase being about mid-January after shoots have appeared on the bulbs.  When the shoots are well out of the necks of the bulbs, bring the bulbs into a cool, bright room that can be kept at 55 degrees F.  They will bloom in about 1 month. Discard bulbs that have been forced.  They seldom grow well when replanted in the garden.

2. A Corm is a short, solid, fleshy, more or less conical stem on which roots grow, either from the base only, or from all parts; the buds also may be scattered in like manner.  Some buds grow into new corms which supplant the old one, as in Crocus.  Nearly all corms multiply themselves freely, and it is not therefore often necessary to do more than remove the young offsets to grow them.  Gladiolus produces numerous small basal corms called spawn”; they also develop clusters of small corms of the flower stems.  A Tuber is as short thickened rhizome or stem, bearing buds and node-like scars, the best examples being the Jerusalem Artichoke, the Potato and the Yam.  Propagation by means of tubers is simply stem division, and wherever a bud can be severed with a portion of the fleshy stock, it may be utilized.  
§308b Propagation by Cuttings
A. If a branch of shrub or ornamental plant is wounded and the wound is covered with rooting medium – soil or sphagnum moss – the branch usually will strike roots while it is still attached to the parent plant.  It then a be severed from the parent and set out as a new plant.  This method of propagation is layering.  It is successful with more species of trees and shrubs than is any other method of vegetative propagation.  Layering usually is most successful if done is spring or in late summer; rooting is most vigorous in cool weather.  If a branch is low and sweeping and can be bent to the ground easily, layer it by burying the wounded part in soil.  This is called simple layering.  If the branch cannot be bent to the ground, layer it by wrapping the wound with moistened sphagnum moss.  This is air layering.  Professional propagators use many variations of the layering-in-soil method of propagation.  

1. The easiest for the home propagator is simple layering – burying a single branch in the soil with only its tip protruding.  Before making a simple layer, work leaf-mold or peat and sand into the soil where the branch will be layered.  Begin the layering operation by wounding the branch.  Make a slanting cut 2 inches long on the upper side of the branch about 12 inches from the tip.  Dust the cut with rooting stimulant or soak it in rooting hormone.  Then fasten the branch to the soil.  Pin it down between the trunk and the cut with a wooden peg or wire wicket, or weight it with a stone.  After the branch is pinned to the soil, bend the tip upright.  As you do this, twist the branch as if you were turning a screwdriver one-half a turn.  This will open the cut.  Next, place a stone against the branch to prop it up right.  Cover the pegged branch with several inches of soil into which leafmold or peat and sand have been worked.  Mound the soil around the upturned stems so the wound is 3 or 4 inches underground.  Pack the covering soil firmly.  Mulch the soil over the layered branch with straw or leaves.  Water frequently; keep the covering soil moist.  When the layer has formed roots – the following sprig for spring-layered branches, or the second sprig for fall-layered branches – cut the rooted branch free from the parent plant.  Leave the new plant in place for 2 or 3 weeks after it is severed from the parent.  This will give it time to recover the shock of being cut.  Then transplant it to a nursery bed, where it should be tended carefully for a year. 

B. Many kinds of trees and shrubs can be propagated from cuttings.  Some plants will ‘take’ by pushing cuttings into the soil.  When cutting roots, a new plant grows which is genetically a copy of the donor plant.  One parent plant yields enough propagating material to start a large number of new plants.  Clones are grown from cuttings.  The Plum, Apple, Pear, Quince, Rose, Rinbia, Poplar, Elm, Mulberry, Maclura, Rhus, Calcyanthus, Paulownia, and Sophora are some amongst the many trees which may be propagated from roots.  Many herbaceous plants, as the Horseradish, Sea-kale, Anemone japonica, etc., may also be increased in the same way.  It may be mentioned that a plant raised from a root cutting bears leaves, flowers, and fruit exactly similar to those of the original tree.  Many plants, like the Strawberry, produce runners, which proceed along the surface of the ground, deriving nourishment from the parent plant, and develop later a bud on the upper side, and rudimentary roots.  These, under favorable circumstances, root into the soil and assist in the extension of the parent plant.  The point of the runner proceeds, and another plant is formed at the next joint or bud, and so on.  Many herbaceous plants may be propagated by cuttings, from roses and spring-flowering shrubs in midsummer when the new stems are no longer succulent but have not yet become hard.  Cuttings of some evergreens – holly, yew, arborvitae, and juniper – root best if they are taken from the plants in late fall or early winter, after they have been subjected to several heavy frosts.  Boxwood cuttings can be taken at any season.  

1. One way to root the cuttings is in a flower pot that is kept covered in a plastic bag.  The plastic cover allows the cuttings to “breathe” but prevents loss of water.  For a rooting medium, use a mixture of 1 part clean sand and 1 part peat moss.  Moisten the mixture.  When the mixture has the proper amount of moisture, only a drop or two off water will come from a handful that is squeezed tightly.  If you get the mixture too wet, add dry sand and peat to it.  Fill the flower pot with this rooting medium.  Now make the cuttings.  Make a slanting cut through the stem 2 to 6 inches from the tip of the cutting.  Strip the leaves off the lower half of each cutting and dip the base of the cutting in rooting stimulant.  Insert the cutting to about half its length in the rooting medium.  Put the cuttings close together; a 6-inch flower pot will hold 10 to 12 cuttings.  When the flower pot is full, spray the cutting lightly with water.  Now place the flower pot inside a polythene freezer bag.  Twist the top of the bag closed and fasten it with a rubber band.  This forms a miniature plastic greenhouse that is vapor proof; the cutting will need no more water until they are well rooted.  Set the cuttings in a window where they are exposed to daylight but never to direct sunlight.  Heat from direct sunlight may kill the cuttings.  

2. Cuttings of most plants will form foots within 2 months.  Cuttings made in midsummer should be rooted by fall; those made in winter should be rooted by spring.  After they have been in the flower pot for 2 months, very carefully dig up one of the cuttings and inspect it for rooting.  If no roots are visible, replant the cutting, close the bag, and set the flower pot back in the window.  Hold summer cuttings until spring, winter cutting until early summer.  Then inspect them again for rooting.  Continue periodic checks bout once a month, until the cutting root or until they turn brown or black, indicating death of the cuttings.  Chrysanthemum cuttings are easy and the only way to propagate the plant in a hurry.  After cutting have rooted, grow them in a coldframe for one winter before planting them in their permanent location.  Harden the plants for moving to the coldframe by opening the plastic bag for an hour or two each day.  After a week of this, the plants should be hardened enough to move safely.  If cutting root in spring or early summer, transplant them immediately form the pot to an open coldframe.  In fall, cover the coldframe with Reemay or plastic sheeting. If cutting root in late summer or fall, either transplant them immediately form the pot to a closed coldframe, or place the entire pot of cutting in the coldframe and transplant in the spring.  Transplant new trees and shrubs to their permanent locations after they grow 12 to 24 inches tall. 
C. Some trees and shrubs can be propagated by grafting.  Bud grafting produces a large number of new plants.  Cuttings, or slips, made of newly formed wood are easiest to root.  All plants that readily throw up root suckers may be propagated by cutting of the roots.  Although the normal formation of growth buds is in the axils of the leaves, yet buds frequently appear irregularly on any part of the stem and roots.  If healthy, vigorous roots of, for instance, the common Hawthorn, are chopped into short pieces, scattered on the surface of a piece of raked, dug ground, and then covered with soil, they will develop plants.  Although cuttings of the roots will strike when laid horizontally, yet it is often better to plant them in an upright position, with their tops level with the surface.  The cutting may be from 3 to 9 inches in length; and in planting, care should be taken that the end which was nearest the stem be placed uppermost.

1.  For grafts to be successful, the transferred part – the scion – must be from a plant that is closely related to the rooted part – the stock.  For example graft pink dogwood scion on white dogwood stock, or graft hybrid tea rose scion on multiflora rose stock.  The growing tissues of the scion and stock must be in close contact for the two parts to unite.  This growing tissue –the cambium – is the soft layer of cells between the bark and the wood.  The most useful types of grafts for the home propagator are bud grafts and cleft grafts.  The stems of young trees may be inarched to form trellis-work, or an arch.  Summer shoots may also be inarched on shoots of the same age, or on a stem or branch several years older than themselves.  In this way branches which have died or become diseased may be readily replaced by others.  The parts to be united should be firmly bound and held securely to prevent friction by wind.  If the bark is removed from the parts to be placed in contact, the union will be all the quicker.
D. The best way to establish most long-lived timber species is to grow them with fast growing, soil-improving nurse species (such as acacias in Australia and alder in the Pacific Northwest), which also have the effect of increasing uptake of carbon in the early years.  Even with increased use of perennial crops, annual and biennial vegetables and field crops remain essential to sustenance and culture.  Most of these crops produce large amounts of seed, a superabundance that astonishes novice gardeners used to a few seeds in a packet.  Maintenance of a seed line by regularly growing and saving seed is one of the most important examples of catching and storing energy.  Even though the total amount of energy in a seed is small, its density and potential value are very high.  For a limited range of locally hardy crops, simply letting some self-sow each year is all that is required.  With others, isolated growing and careful selection of seed from many plants is necessary to prevent undesirable cross-pollination that could degrade the seed line.  Seed of some species can be stored for years, even decades, while others last only a single season.  One of the advantages of perennial plants highlighted by permaculture is that they do not require saving of seed and growing again every few years.  Once established, most perennial plants have plenty of years to produce seed and other propagules adequate to ensure reproduction.  

1. Trees can be propagated by sexual and by vegetative means.  Sexual reproduction takes place when a fruit is formed by (male) pollen reaching the (female) part of the flower.  Often, to be successful, the pollen must have come from a different variety of the same tree.  The resulting fruit contains seed which, if germinated, produces a new tree. This tree will have very different characteristics from its parents, although it will be based on a combination of their qualities with its own individual development.  In orchard trees, however, vegetative propagation is a process of human management.  A ‘stock’ is selected for its particular virtues, such as hardiness and vigor of growth and disease resistance.  This is young tree with a good single stem and healthy rooting system.  On this stock is grafted a living branch from a tree which ash some particularly desirable fruiting characteristic.  After one year the remains of the top of the stock are cut away, and the choice variety takes over. Sexual reproduction offers random variation, whilst vegetative propagation offers reliability.  Trees which have random variations, that is new characteristics, are known as ‘sports’.  If planting a seed, we do not know what the new ‘sport’ will be like.  Good varieties are multiplied ‘true to form’ by grafting on to stocks.  M26 is an apple stock which is dwarfing, making mature trees about three meters across, and two and a half meters high.

2. Varieties of fruit and nuts are known as ‘cultivars’ indicating that they are the product of human management rather than varieties collected in the wild. Most cultivars are sold on stocks selected to limit the size of the tree to increase its fruit yield and to make it easier for picking.  There are a small number of cultivars which are genetic dwarf trees, that is, they naturally grow very small.

2. Trees develop a root system underground equally large to the size of the tree above ground.  It’s therefore a good idea to prepare the ground well, as once the tree is in you cannot get underneath it to improve matters. Trees are best bought bare rooted from recognized nurseries. Bare rooted means they are dug in late autumn or winter, and shipped to you without soil on their roots.  This can be done when the tree is dormant without undue damage. Although the tree will lose roots in the process.  With proper care these will regenerate.  Trees sold in pots with their root ball intact will be less successful in sending down new roots, as they will tend to feed off the existing root ball.  If using container grown trees tease apart the root ends, and be sure to plant into similar soil to that in the container, importing it to your orchard if necessary.  Plant the tree into a prepared pit, being careful not to cover the graft.  If possible it is better to avoid stakes so that the tree grows with a natural resistance to wind stress.  Tree guards should be used if there is a risk of damage by rabbits, hare and deer.  They can be bought, or fabricated by tying plastic bags round the lower part of the tree.

3. Detailed planting requirements are only for high value trees, such as bought fruiting cultivars.  If planting ‘wild’ fruit or forest trees it is quite adequate to make a slit a spade’s depth in the soil, or to cut through the back of an upturned turf to bury the roots.  The labor is less, and the success rate is extremely high.  Make sure the tree is watered well in its first year of establishment.  A bucket of water a week is advisable.  Don’t pay lots of money to buy large trees.  Smaller ones establish quicker, and soon catch up on the older plantings.  Deciduous fruiting trees need frost to keep their cycles regular.  Unseasonably mild winters lead to stress induced budding, which can be damaged by late frosts.  Without proper cold seasons the tree’s biological clock goes wrong.  In warmer zones these trees can be planted in frost hollows.  In cooler climates, it is important to plant trees running down slope to let the frost run away.

E. Trees have many possible yields: sap, leaves, flower products, fruit, thinning wood, timber, other plants. Sap can be taken from certain trees to make wine or sugars (e.g. birch or maple).  Leaves can in some cases be eaten, or made into wine (i.e. oak leaf wine).  Flowers can be picked (e.g. lime) for tea.  They also provide food the honey bee.  Fruit might ‘top fruit’ (e.g. apples pears, plums) or nuts and seeds (e.g. hazel or walnut) destined for human consumption; alternatively they might be collected or free range grazed for animal feed (e.g. acorns, beech mast, mulberries).  Limb thinnings can be gathered for firewood and construction.  Timber is gathered when larger trees are felled.  The more thinnings used the less we need to down big trees.  Trees which regenerate after cuttings are particularly useful.  
1. Hazel, sycamore, ash, and hornbeam coppice very well; that is they can be cut off at ground and the old stump will usually regenerate by throwing out new branches.  Cycles of coppice can be set up over five to twenty five years, depending on site and tree. Willows are coppiced or pollarded.  Pollarding means cutting off branches at head height, a technique used well on limes (Tilia spp.) and plan trees. Tree crops will include the yields of climbers (e.g. blackberries, ivy pollen) and epiphytes and parasites (mosses, ferns and fungi).  In feudal societies woodlands were severely governed by statute.  Some trees need to be at the edge of clearings, some can tolerate deep shade.  Some (beech in particular) cast such a deep shade that little other than fungi can live under them.  Alder and willow, with bog myrtle on acid upland and alder buckthorn in lower climes are examples of trees whose role in nature is to reclaim wetland.  By having respiratory systems which can survive in the anaerobic conditions of wet bog, willows and alders put down roots and stabilize the ground.  The wetland succeeds to carr (damp former bog with incipient tree growth), and in time dries out to scrubby woodland.  Trees with wetland root systems (especially willows) can break up building foundations.  Nitrogen-fixers can be interplanted to enrich the soil.  For instance, alder, Robinia or Caragana arborescens between fruit and nut trees.  
2. The most useful trees to have in a garden are fruit and nut trees.  Every fruiting tree will need other trees to cross pollinate it.  Some cultivars are described as ‘self-fertile’, which means they crop without a cross pollinator, but these are even more prolific given a pollinating partner.  Be careful I selecting fruit trees that have adequate frost hardiness for your site and latitude.  Fruit trees can suffer from biennualism.  This is a tendency to flower and fruit every other year.  This can be kept at bay by preventing the tree from overcropping.  If a tree is very successful at pollination time it’s as well to remove excess fruit by late May or early June.  This conserves the energy of the tree.  Autumn and late winter pruning encourages woody growth, whilst summer pruning encourages the formation of fruiting buds.

F. Pruning is the art of cutting back the tree to make it more productive.  Pruning is a good way of removing small areas of diseased wood from a tree, and keeping the plant healthy.  Certain shapes of tree offer opportunities for increased yield: pruning the tree to a pyramidal shape means trees can be planted closer together.  An open ‘bowl’ shape admits maximum sunlight, encouraging high yield per tree, whilst keeping the tree short is easy to pick from.  Other shapes offer the opportunity of growing trees against walls and fences, or as barriers in their own right.  The most common shapes for this are cordons, espaliers and fans. Cordon means growing the tree as a single stem with fruiting spurs on it, planted at an angle, pruning out any side branches.  Espaliers have a central vertical trunk with three or four horizontal branches on each side.  Fans have a short central trunk with many radiating branches growing straight form the crown. 

1. Some species prefer different shapes, cherries and peaches making good fans, whilst apples and pears can be espaliered.  Cordons take less space and fruit earlier in their lives than the other two shapes, and mean that you can get more varieties into a smaller space, however they have smaller yield per tree.  A neat variation on the theme is the step-over espalier, which has a single horizontal branch usually less than a foot from the ground, which makes a fruiting border to a vegetable plot. All of these shapes require ‘training’, tying the branches of the tree to bamboo poles attached to wires fixed on the wall through vine-eyes. Trees tied directly to the wires would bruise in the wind.  Pruning is usually carried out in the autumn (for major cutting back) to encourage growth of wood and late summer (for light trimming) to encourage fruiting. 
§308c Plant Pathology

A. Parasitisation of cultivated crops is a common phenomenon.  In North America, for example, some 8,000 species of fungi cause nearly 100,000 diseases and at least 200 bacteria, 75 mollicutes, more than 500 different viruses and 20 viroids , and more than 500 species of nematodes attack crops.  Although about 2,500 species of plants are parasitic on other plants only a few are serious threats to crop plants.  A single crop, the tomato, is attacked by more than 40 species of fungi, 7 bacteria, 16 viruses, several mollicutes, and several nematodes.  Corn has 100 diseases, wheat 80, and apples and potatoes are susceptible to about 80 to 100 diseases.  Honeybees are vulnerable to around 20 diseases mites, hive worms etc.   Since 1950, insecticide usage in the US has increased from 15 million pounds to more than 125 million pounds.  Over this same period crops lost to insects nearly doubled from 7% of total harvest to 13%, and numerous studies have verified the suspected link between pesticides and diseases (both plant and animal).  

1. Plant diseases may make plants poisonous to humans and animals.  Make sure food is fresh and healthy.  Some diseases, such as ergot of rye and wheat, make the product unfit for human or animal consumption, by contaminating them with poisonous fruiting structures.  Many grains, hays, purees etc. are often infected with fungi that release mycotoxin.  Animals or humans consuming such toxins may develop serious problems of the internal organs and nervous system etc. and may die.  Many pasture grasses are infected with certain endophytic fungi that grow internally in the plant, produce toxic compounds that cause severe illness to the wild or domesticated animal that eats it.  Similarly toxic and sometimes lethal to animals are some grasses infected with nematode carried bacteria in these seeds, these bacteria are often infected with a virus (bacteriophage) that induces the production of compounds that are very toxic to animals.
2. Significant plant disorders can be caused by natural or man-made causes.  Natural causes are drought, frost damage, and breakage by snow and hail, flooding and poor drainage, nutrient deficiency, salt deposition and other soluble mineral excesses (e.g., gypsum), wind (windburn, and breakage by hurricanes and tornadoes) and lightning and wildfire (also often man-made). Man-made, soil compaction, pollution of air, soil, or both, salt from winter road salt application or irrigation, herbicide over-application, poor education and training of people working with plants (e.g. lawnmower damage to trees) and vandalism. Disease epidemics in plants can cause huge losses in yield of crops as well threatening to wipe out an entire species such as was the case with Dutch Elm Disease.  Plant produce may be reduced in quantity and quality by plant diseases or by disease in storage as in the case of rots of stored fruits, vegetables and grains.  Sometimes the loss to disease is compensated by greater yields from the rest of the crops and sometimes it can damage 100 percent of the produce.  Whereas spots, scabs, blemishes and blotches on fruits, vegetables and ornamental plants may have little effect on the quality of produce, it is of inferior quality.  An apple 5 percent covered with apple scab might sell for half price, but potato scab will sell at market prices when there is a scarcity but sell for significantly less in times of plenty.  
Severe Losses Caused by Plant Disease

	Disease
	Location
	Comment

	Fungal Diseases
	
	

	Cereal rusts
	Worldwide
	Frequent severe epidemics, major annual losses

	Cereal smuts
	Worldwide
	Continuous losses on all grains

	Ergot of rye and wheat
	Worldwide
	Poisonous to humans and animals

	Late blight of potato
	Cool humid climates
	Annual epidemics, Irish potato famine (1845-1846)

	Brown spot of rice
	Asia
	Epidemics, Great Bengal Famine 1943

	Southern corn leaf blight
	U.S.
	Epidemic, $1 billion lost 1970

	Powdery mildew of grapes
	Worldwide
	European epidemics 1840s-1850s

	Downy mildew of grapes
	U.S., Europe
	European epidemics 1870s-1880s

	Downy mildew of tobacco
	U.S., Europe
	European epidemics 1950s-1960s

	Chestnut blight
	U.S.
	Destroyed nearly all chestnuts in North America in 1970

	Dutch elm disease
	U.S., Europe
	Destroying all American elms trees since 1930

	Coffee rust
	
	Destroyed all coffee in Southeast Asia 1870s-1880s and all coffee in Central and South America 1970-present

	Banana leaf spot
	Worldwide
	Great annual losses

	Rubber leaf blight
	South America
	Destroyed rubber tree plantations

	Viral Diseases
	
	

	Sugarcane mosaic
	Worldwide
	Great losses on sugar and corn

	Sugar beet yellows
	Worldwide
	Great losses every year

	Citrus quick decline (tristeza)
	Africa, America
	Millions of trees being killed

	Swollen shoot of cacao
	Africa
	Continuous heavy losses

	Plum pox or sharka
	Europe
	Spreading epidemics of peaches, plums and apricots

	Barley yellow dwarf
	Worldwide
	Important on grains worldwide

	Tomato yellow leaf curl
	Mediterranean, Caribbean basin 
	Severe losses  of tomatoes, beans etc.

	Tomato spotted wilt virus
	Worldwide
	Tomato, tobacco, peanuts, ornamentals, etc.

	Bacterial diseases
	
	

	Citrus canker
	Asia, Africa, Brazil, U.S.
	Caused eradication of millions of trees in Florida in 1910s and again in1980s and 1990s

	Fire blight of pome fruits
	North America, Europe
	Kills numerous trees annually

	Soft rot of vegetables
	Worldwide
	Huge losses of fleshy vegetables

	Phytoplasmal diseases
	
	

	Peach yellows
	Eastern U.S., Russia
	10 million peach trees killed

	Pear decline
	Pacific Coast states and Canada 1960s, Europe
	Millions of pear trees killed

	Nematode diseases
	
	

	Root knot
	Worldwide
	Continuous losses of vegetables and most other plants

	Sugar beet cyst nematode
	Severe in Northern Europe and Western U.S.
	Continuous severe annual losses on sugar beets


Source: (Sanders '13)
B. Plant pathology (also phytopathology) is the scientific study of plant diseases caused by pathogens (infectious diseases) and environmental conditions (physiological factors).  Organisms that cause infectious disease include fungi, oomycetes, bacteria, viruses, viroids, virus-like organisms, phytoplasmas, protozoa, nematodes and parasitic plants. Not included are ectoparasites like insects, mites, vertebrate, or other pests that affect plant health by consumption of plant tissues. Plant pathology also involves the study of pathogen identification, disease etiology, disease cycles, economic impact, plant disease epidemiology, plant disease resistance, how plant diseases affect humans and animals, pathosystem genetics, and management of plant diseases.  The most common pathogenic infection methods are (1) Cell wall-degrading enzymes: These are used to break down the plant cell wall in order to release the nutrients inside, (2) Toxins: These can be non-host-specific, which damage all plants, or host-specific, which cause damage only on a host plant and (3) Effector proteins: These can be secreted into the extracellular environment or directly into the host cell, often via the Type three secretion system. Some effectors are known to suppress host defense processes. This can include: reducing the plants internal signaling mechanisms or reduction of phytochemicals production.  Bacteria, fungus and oomycetes are known for this function. 
Additional Diseases Likely to Cause Severe Losses in the Future

	Disease
	Comment

	Fungal Diseases
	

	Late blight of tomato or potato
	New compatibility fungus circulating worldwide

	Downy mildew of corn and sorghum
	Just spreading out of South-East Asia

	Kamal bunt of wheat
	Destructive in Pakistan, India and Nepal since the 1980s introduced to Mexico and into the U.S. in the 1990s

	Soybean rust
	Spreading from South-East Asia and Russia and reached Hawaii and Puerto Rico

	Monilia rot of pod of cacao
	Very destructive in South America and spreading elsewhere

	Chrysanthemum white rust
	Important in Europe, Asia and recently California

	Sugarcane rust
	Destructive in Americas and elsewhere

	Citrus black spot
	Severe in Central and South America

	Sweet orange scab
	Severe in Australia

	Viral Diseases
	

	African cassava mosaic
	Destructive in Africa threatening Asia and the Americas

	Streak disease of maize (corn)
	Spread throughout Africa on sugarcane, wheat, corn etc.

	Hoja blanca (white tip) of rice
	Destructive in the Americas so far

	Bunchy top of banana
	Destructive in Asia, Australia, Egypt, Pacific Islands

	Phytoplasmal diseases
	

	Lethal yellowing of coconut palms
	Destructive in Central America spreading to U.S.

	Viroid diseases
	

	Cadang-cadang disease of coconut
	Killed more than 15 million trees in the Philippines to date

	Nematode diseases
	

	Burrowing nematode
	Severe on bananas and citrus in Florida

	Red ring of palms
	Severe in Central American and Caribbean


Source: Sanders '13
1. The majority of phytopathogenic fungi belong to the Ascomycetes and the Basidiomycetes.  The fungi reproduce both sexually and asexually via the production of spores and other structures. Spores may be spread long distances by air or water, or they may be soil borne. Many soil inhabiting fungi are capable of living saprotrophically, carrying out the part of their lifecycle in the soil. These are known as facultative saprotrophs.  Fungal diseases may be controlled through the use of fungicides and other agriculture practices, however new races of fungi often evolve that are resistant to various fungicides.  Biotrophic fungal pathogens colonize living plant tissue and obtain nutrients from living host cells. Necrotrophic fungal pathogens such as Powdery Mildew and Rice Blast infect and kill host tissue and extract nutrients from the dead host cells. The spores of some fungi are disseminated by air for a few thousand yards, others are borne by air for long distances, particularly if they survive at different altitudes several thousand feet above crops, like cereal rusts and others, that can be carried kilometers or hundreds of kilometers on the wind causing severe epidemics that are spread by weather and can cover continents in a few years.  Mold, bacteria, nematodes and spores and mycelic fragments are disseminated in rain or irrigation water that runs on the ground or in the soil.  Raindrops tend to disseminate by splash.  Insects, particularly aphids, leafhoppers and whiteflies, frequently carry viruses, leafhoppers are the most frequent carrier of mollicutes, fastidious bacteria and protozoa).
2. Significant fungal plant pathogens include: Ascomycetes, Fusarium spp. (causal agents of Fusarium wilt disease), Thielaviopsis spp. (causal agents of: canker rot, black root rot, Thielaviopsis root rot), Verticillium spp., Magnaporthe grisea (causal agent of blast of rice and gray leaf spot in turfgrasses).  Basidiomycetes, Rhizoctonia spp., Phakospora pachyrhizi (causal agent of soybean rust), Puccinia spp. (causal agents of severe rusts of virtually all cereal grains and cultivated grasses).  The oomycetes are not true fungi but are fungus-like organisms. They include some of the most destructive plant pathogens including the genus Phytophthora, which includes the causal agents of potato late blight and sudden oak death. Particular species of oomycetes are responsible for root rot.  Despite not being closely related to the fungi, the oomycetes have developed very similar infection strategies. Oomycetes are capable of using effector proteins to turn off a plant's defenses in its infection process.  Plant pathologists commonly group them with fungal pathogens. Significant oomycete plant pathogens are Pythium spp and Phytophthora spp.; including the causal agent of the Great Irish Famine (1845–1849).

3. Most bacteria that are associated with plants are actually saprotrophic, and do no harm to the plant itself. However, a small number, around 100 known species, are able to cause disease. Bacterial diseases are much more prevalent in sub-tropical and tropical regions of the world. Most plant pathogenic bacteria are rod-shaped (bacilli). In order to be able to colonize the plant they have specific pathogenicity factors. Five main types of bacterial pathogenicity factors are known: uses of Cell wall-degrading enzymes, Toxins, Effector proteins, Phytohormones and Exopolysaccharides  Pathogens such as Erwinia, use Cell wall-degrading enzymes to cause soft rot. Agrobacterium changes the level of auxins to cause tumours with phytohormones. Exopolysaccharides are produced by bacteria and block xylem vessels, often leading to the death of the plant.  Significant bacterial plant pathogens: Burkholderia, Proteobacteria, Xanthomonas spp., Pseudomonas spp.  and Pseudomonas syringae pv. tomato causes tomato plants to produce less fruit, and it continues to adapt to the tomato by minimizing its recognition by the tomato immune system.  Phytoplasma and Spiroplasma are a genre of bacteria that lack cell walls, and are related to the mycoplasmas, which are human pathogens. Together they are referred to as the mollicutes. They also tend to have smaller genomes than true bacteria. They are normally transmitted by sap-sucking insects, being transferred into the plants phloem where it reproduces.

4. There are many types of plant virus, and some are even asymptomatic. Under normal circumstances, plant viruses cause only a loss of crop yield. Therefore, it is not economically viable to try to control them, the exception being when they infect perennial species, such as fruit trees.  Most plant viruses have small, single-stranded RNA genomes. These genomes may encode only three or four proteins: a replicase, a coat protein, a movement protein, in order to allow cell to cell movement though plasmodesmata, and sometimes a protein that allows transmission by a vector.  Plant viruses must be transmitted from plant to plant by a vector. This is often by an insect (for example, aphids), but some fungi, nematodes, and protozoa have been shown to be viral vectors.

5. Nematodes are small, multicellular wormlike creatures. Many live freely in the soil, but there are some species that parasitize plant roots. They are a problem in tropical and subtropical regions of the world, where they may infect crops. Potato cyst nematodes (Globodera pallida and G. rostochiensis) are widely distributed in Europe and North and South America and cause $300 million worth of damage in Europe every year. Root knot nematodes have quite a large host range, whereas cyst nematodes tend to be able to infect only a few species. Nematodes are able to cause radical changes in root cells in order to facilitate their lifestyle.  There are a few examples of plant diseases caused by protozoa. They are transmitted as zoospores that are very durable, and may be able to survive in a resting state in the soil for many years. They have also been shown to transmit plant viruses.  When the motile zoospores come into contact with a root hair they produce a plasmodium and invade the roots.  Parasitic plants such as mistletoe and dodder are included in the study of phytopathology. Dodder, for example, is used as a conduit either for the transmission of viruses or virus-like agents from a host plant to a plant that is not typically a host or for an agent that is not graft-transmissible.
C. Plant disease is prevented by growing the traditional crops at the right time, keeping the soil healthy by returning all organic residues to the soil and rotating crops.  Harmful insects were picked off by hand, and also pecked by chickens.  After the living soil is burned clean of organic matter and microorganisms, the use of fast-acting fertilizers becomes necessary.  If chemical fertilizer is used the rice grows fast and tall, but so do the weeds.  Herbicides are then applied and thought to be beneficial.  But if clover is sown with the grain, and all the straw and organic residues are returned to the surface of the field as mulch, crops can be grown without herbicides, chemical fertilizer or prepared compost.  Prepared fertilizer, herbicide, insecticide, machinery, all are unnecessary.  But if the condition is created in which they become necessary, then the power of science is required .  Quarantines are wherein a diseased patch of vegetation or individual plants are isolated from other, healthy growth. Specimens may be destroyed or relocated into a greenhouse for treatment/study. Another option is to avoid introduction of harmful non-native organisms by controlling all human traffic and activity although legislation and enforcement are key in order to ensure lasting effectiveness.  As a rule of thumb crops should not be exposed to the detritus of their own species.  Crop rotation may be an effective means to prevent a parasitic population from becoming well-established in a field, grow more crops per year and improve the soil. Rotating the herds and crops among the fields from year to year breaks the cycle of disease and confuses the insects.  Chemicals and pesticides are unnecessary.
§308d Animal Husbandry
A. Animal husbandry is the branch of agriculture concerned with animals that are raised for meat, fiber, milk, eggs, or other products. It includes day-to-day care, selective breeding and the raising of livestock.  Husbandry has a long history, starting with the Neolithic revolution when animals were first domesticated, from around 13,000 BC onwards, antedating farming of the first crops. The first wild animal to be domesticated was the dog.  Pigs were domesticated in Mesopotamia around 13,000 BC, and sheep followed, some time between 11,000 and 9,000 BC.  Cattle were domesticated from the wild aurochs in the areas of modern Turkey and Pakistan around 8,500 BC.  Draught animals were first used about 4,000 BC in the Middle East, increasing agricultural production immeasurably.  In southern Asia, the elephant was domesticated by 6,000 BC.  Fossilized chicken bones dated to 5040 BC have been found in northeastern China, far from where their wild ancestors lived in the jungles of tropical Asia.  In South America, the llama and the alpaca had been domesticated, probably before 3,000 BC, as beasts of burden and for their wool.  Horses occur naturally on the steppes of Central Asia, and their domestication, around 3,000 BC in the Black Sea and Caspian Sea region, was originally as a source of meat; use as pack animals and for riding followed. By 1000 BC, caravans of Arabian camels were linking India with Mesopotamia and the Mediterranean.  By the time of early civilizations such as ancient Egypt, cattle, sheep, goats and pigs were being raised on farms.  Major changes took place in the Columbian Exchange when Old World livestock were brought to the New World, and then in the British Agricultural Revolution of the 18th century, when livestock breeds like the Dishley Longhorn cattle and Lincoln Longwool sheep were rapidly improved by agriculturalists such as Robert Bakewell to yield more meat, milk, and wool.  Selective breeding for desired traits was established as a scientific practice by Robert Bakewell during the British Agricultural Revolution in the 18th century. 
1. Animals can be kept extensively or intensively. Extensive systems involve animals roaming at will, or under the supervision of a herdsman, often for their protection from predators.  Ranching in the Western United States involves large herds of cattle grazing widely over public and private lands.  Similar cattle stations are found in South America, Australia and other places with large areas of land and low rainfall. Similar ranching systems have been used for sheep, deer, ostrich, emu, llama and alpaca.  In the uplands of the United Kingdom, sheep are turned out on the fells in spring and graze the abundant mountain grasses untended, being brought to lower altitudes late in the year, with supplementary feeding being provided in winter.  In rural locations, pigs and poultry can obtain much of their nutrition from scavenging, and in African communities, hens may live for months without being fed, and still produce one or two eggs a week.  At the other extreme, in the more developed parts of the world, animals are often intensively managed; dairy cows may be kept in zero-grazing conditions with all their forage brought to them; beef cattle may be kept in high density feedlots pigs may be housed in climate-controlled buildings and never go outdoors; poultry may be reared in barns and kept in cages as laying birds under lighting-controlled conditions. In between these two extremes are semi-intensive, often family-run farms where livestock graze outside for much of the year, silage or hay is made to cover the times of year when the grass stops growing, and fertilizer, feed, and other inputs are brought onto the farm from outside.
B. Animals used as livestock are predominantly herbivorous, the main exception being the pig which is an omnivore. The herbivores can be divided into "concentrate selectors" which selectively feed on seeds, fruits and highly nutritious young foliage, "grazers" which mainly feed on grass, and "intermediate feeders" which choose their diet from the whole range of available plant material. Cattle, sheep, goats, deer and antelopes are ruminants; they digest food in two steps, chewing and swallowing in the normal way, and then regurgitating the semi-digested cud to chew it again and thus extract the maximum possible food value.  The dietary needs of these animals is mostly met by eating grass. Grasses grow from the base of the leaf-blade, enabling it to thrive even when heavily grazed or cut.  In many climates grass growth is seasonal, for example in the temperate summer or tropical rainy season, so some areas of the crop are set aside to be cut and preserved, either as hay (dried grass), or as silage (fermented grass).  Other forage crops are also grown and many of these, as well as crop residues, can be ensiled to fill the gap in the nutritional needs of livestock in the lean season.  Extensively reared animals may subsist entirely on forage, but more intensively kept livestock will require energy and protein-rich foods in addition. Energy is mainly derived from cereals and cereal by-products, fats and oils and sugar-rich foods, while protein may come from fish or meat meal, milk products, legumes and other plant foods, often the by-products of vegetable oil extraction.  Pigs and poultry are non-ruminants and unable to digest the cellulose in grass and other forages, so they are fed entirely on cereals and other high-energy foodstuffs. The ingredients for the animals' rations can be grown on the farm or can be bought, in the form of pelleted or cubed, compound foodstuffs specially formulated for the different classes of livestock, their growth stages and their specific nutritional requirements. Vitamins and minerals are added to balance the diet.  Farmed fish are usually fed pelleted food.
1. The breeding of farm animals seldom occurs spontaneously but is managed by farmers with a view to encouraging certain traits that are seen as desirable. These include hardiness, prolificness, mothering abilities, fast growth rates, low feed consumption per unit of growth, better body proportions, higher yields, better fibre qualities and other characteristics. Undesirable traits such as health defects, aggressiveness or lack of docility are selected against.  Selective breeding has been responsible for some large increases in productivity. In 2007, a typical broiler chicken at eight weeks old was 4.8 times as heavy as a bird of similar age in 1957.  In the thirty years to 2007, the average milk yield of a dairy cow in the United States nearly doubled.  Techniques such as artificial insemination and embryo transfer are frequently used today, not only as methods to guarantee that females breed regularly but also to help improve herd genetics. This may be done by transplanting embryos from high-quality females into lower-quality surrogate mothers – freeing up the higher-quality mother to be re-impregnated. This practice vastly increases the number of offspring which may be produced by a small selection of the best quality parent animals.  On one hand, this improves the ability of the animals to convert feed to meat, milk, or fiber more efficiently, and improve the quality of the final product. On the other, it decreases genetic diversity, increasing the severity of certain disease outbreaks among other risks.
C. Although all mammals produce milk to nourish their young, the cow is predominantly used throughout the world to produce milk and milk products for human consumption. Other animals used to a lesser extent for this purpose include sheep, goats, camels, buffaloes, yaks, reindeer, horses and donkeys. All these animals have been domesticated over the centuries, being bred for such desirable characteristics as fecundity, productivity, docility and the ability to thrive under the prevailing conditions. Whereas in the past, cattle had multiple functions, modern dairy cow breeding has resulted in specialised Holstein Friesian-type animals that produce large quantities of milk economically.  Artificial insemination is widely available to allow farmers to select for the particular traits that suit their circumstances.  Whereas in the past, cows were kept in small herds on family farms, grazing pastures and being fed hay in winter, nowadays there is a trend towards larger herds, more intensive systems, the feeding of silage and "zero grazing", a system where grass is cut and brought to the cow, which is housed year-round.   In many communities, milk production is only part of the purpose of keeping an animal which may also be used as a beast of burden or to draw a plough, or for the production of fibre, meat and leather, with the dung being used for fuel or for the improvement of soil fertility. Sheep and goats may be favored for dairy production in climates and conditions that do not suit dairy cows.
1. Meat, mainly from farmed animals, is a major source of dietary protein around the world, averaging about 8% of man's energy intake. The actual types eaten depend on local preferences, availability, cost and other factors, with cattle, sheep, pigs and goats being the main species involved. Cattle generally produce a single offspring annually which takes more than a year to mature; sheep and goats often have twins and these are ready for slaughter in less than a year; pigs are more prolific, producing more than one litter of up to about 11 piglets each year.  Horses, donkeys, deer, buffalo, llamas, alpacas, guanacos and vicunas are farmed for meat in various regions. Some desirable traits of animals raised for meat include fecundity, hardiness, fast growth rate, ease of management and high food conversion efficiency. About half of the world's meat is produced from animals grazing on open ranges or on enclosed pastures, the other half being produced intensively in various factory-farming systems; these are mostly cows, pigs or poultry, and often reared indoors, typically at high densities
2. Poultry, kept for their eggs and for their meat, include chickens, turkeys, geese and ducks. The great majority of laying birds used for egg production are chickens. Methods for keeping layers range from free-range systems, where the birds can roam as they will but are housed at night for their own protection, through semi-intensive systems where they are housed in barns and have perches, litter and some freedom of movement, to intensive systems where they are kept in cages. The battery cages are arranged in long rows in multiple tiers, with external feeders, drinkers, and egg collection facilities. This is the most labour saving and economical method of egg production but has been criticized on animal welfare grounds as the birds are unable to exhibit their normal behaviors.  In the developed world, the majority of the poultry reared for meat is raised indoors in big sheds, with automated equipment under environmentally controlled conditions. Chickens raised in this way are known as broilers, and genetic improvements have meant that they can be grown to slaughter weight within six or seven weeks of hatching. Newly hatched chicks are restricted to a small area and given supplementary heating. Litter on the floor absorbs the droppings and the area occupied is expanded as they grow. Feed and water is supplied automatically and the lighting is controlled. The birds may be harvested on several occasions or the whole shed may be cleared at one time.  A similar rearing system is usually used for turkeys, which are less hardy than chickens, but they take longer to grow and are often moved on to separate fattening units to finish.  Ducks are particularly popular in Asia and Australia and can be killed at seven weeks under commercial conditions.
3. Aquaculture has been defined as "the farming of aquatic organisms including fish, molluscs, crustaceans and aquatic plants and implies some form of intervention in the rearing process to enhance production, such as regular stocking, feeding, protection from predators, etc. Farming also implies individual or corporate ownership of the stock being cultivated."  In practice it can take place in the sea or in freshwater, and be extensive or intensive. Whole bays, lakes or ponds may be devoted to aquaculture, or the farmed animal may be retained in cages (fish), artificial reefs, racks or strings (shellfish). Fish and prawns can be cultivated in rice paddies, either arriving naturally or being introduced, and both crops can be harvested together.  Fish hatcheries provide larval and juvenile fish, crustaceans and shellfish, for use in aquaculture systems. When large enough these are transferred to growing-on tanks and sold to fish farms to reach harvest size. Some species that are commonly raised in hatcheries include shrimps, prawns, salmon, tilapia, oysters and scallops. Similar facilities can be used to raise species with conservation needs to be released into the wild, or game fish for restocking waterways. Important aspects of husbandry at these early stages include selection of breeding stock, control of water quality and nutrition. In the wild, there is a massive amount of mortality at the nursery stage; farmers seek to minimize this while at the same time maximizing growth rates.

4. Bees have been kept in hives since at least the First Dynasty of Egypt, five thousand years ago, and man had been harvesting honey from the wild long before that. Fixed comb hives are used in many parts of the world and are made from any locally available material.  In more advanced economies, where modern strains of domestic bee have been selected for docility and productiveness, various designs of hive are used which enable the combs to be removed for processing and extraction of honey. Quite apart from the honey and wax they produce, honey bees are important pollinators of crops and wild plants, and in many places hives are transported around the countryside to assist in pollination. Sericulture, the rearing of silkworms, was first adopted by the Chinese during the Shang dynasty.  The only species farmed commercially is the domesticated silk-moth. When it spins its cocoon, each larva produces an exceedingly long, slender thread of silk. The larvae feed on mulberry leaves and in Europe, only one generation is normally raised each year as this is a deciduous tree. In China, Korea and Japan however, two generations are normal, and in the tropics, multiple generations are expected. Most production of silk occurs in the Far East, with a synthetic diet being used to rear the silkworms in Japan. Insects form part of the human diet in many cultures.  In Thailand, crickets are farmed for this purpose in the north of the country, and palm weevil larvae in the south. The crickets are kept in pens, boxes or drawers and fed on commercial pelleted poultry food, while the palm weevil larvae live on cabbage palm and sago palm trees, which limits their production to areas where these trees grow.  Another delicacy of this region is the bamboo caterpillar, and the best rearing and harvesting techniques in semi-natural habitats are being studied.
§308e Zoonosis
A. Zoonosis is disease that can be transmitted from animals to humans.  Zoonotic diseases have always been important.  The number of emerging diseases with zoonotic implications is increasing rapidly.  Zoonoses are a public health concern and the federal government requires and subsidizes veterinary treatment for livestock through several inspection and indemnity programs.  Particularly on large farms where animals are neglected, zoonoses in farm workers and food consumers is often the first indication that livestock are sick and require treatment.  Disease and most antibiotic treatment require that the meat, milk and egg products be withheld for a few days to nearly a year, depending on the medicine. Zoonotic diseases can be viral, bacterial, fungal, protozoal or parasitic in origin.  Treatment of farm animals is complicated by the presence of many diseases that do not infect humans and hundreds of antibiotics manufactured specifically for every farm species, whereas small animal veterinary medicine tends to use the same medicines as humans.  When farm animals become sick, they are treated with veterinary medicines, by the farmer and the veterinarian.  In the European Union, when farmers treat their own animals, they are required to follow the guidelines for treatment and to record the treatments given.  Farm Animal Medicine and Surgery: For Small Animal Veterinarians, published in print and online in pdf, by Dr. Graham Donaldson in the United Kingdom in 2013, provides a readily accessible comprehensive resource for the diagnosis and treatment of diseases withholding livestock from the market.
1. There are simple measures that veterinarians can take to protect themselves, their families and their staff from zoonotic diseases. They can also advise their clients on how to protect themselves and their families, and any visitors to their farms: Never drink unpasteurized cow’s or goat’s milk. Never eat undercooked meat. Never cuddle newly born animals or give mouth-to mouth-resuscitation.  Always wash your hands thoroughly after handling animals. Always wash hands before handling food.  Always wash hands after handling fresh meat and milk before eating or handling cooked food.  Remove dirty clothes before entering the kitchen.  Pay particular attention to the hygiene of children. Farmers, particularly if they are supply- ing milk or meat, or have an open farm, have an obligation to:  Keep the farm clean.  Keep animals, their feed and water clean.  Handle dung, manure, slurry and sewage safely.  Protect water supplies and watercourses.  Practice clean milk production.   Reduce transport stress of animals.  Keep transport vehicles clean.  Farmers and veterinarians are jointly responsible for preventing zoonoses and antibiotic contamination of the food supply. 
2. Animals are susceptible to a number of diseases and conditions that may affect their health. Some, like classical swine fever and scrapie are specific to one type of stock, while others, like foot-and-mouth disease affect all cloven-hoofed animals.  Where the condition is serious, governments impose regulations on import and export, on the movement of stock, quarantine restrictions and the reporting of suspected cases. After many years of concern, in 2012 the FDA declared an end to the non-medicinal use of antibiotics in livestock feed.  Antibiotics in livestock feed has been known to increase a 200 lb. hog’s weight by 30 lbs., but the meat and dairy industries have produced more than the market can bear since the 1960s.  However antibiotics have been found to contaminate meat and water and this increases the hazards of antibiotic resistance.  The use of antibiotics in livestock must be limited to the treatment of a bacterial infection individually diagnosed, as by a veterinarian.  Vaccines are available against certain diseases, and antibiotics are widely used where appropriate. At one time, antibiotics were routinely added to certain compound foodstuffs to promote growth, but this practice is now frowned on in many countries because of the risk that it may lead to antibiotic resistance.  Animals living under intensive conditions are particularly prone to internal and external parasites; increasing numbers of sea lice are affecting farmed salmon in Scotland.  Reducing the parasite burdens of livestock results in increased productivity and profitability.  Governments are particularly concerned with zoonoses, diseases that humans may acquire from animals. Wild animal populations may harbor diseases that can affect domestic animals which may acquire them as a result of insufficient biosecurity. An outbreak of Nipah virus in Malaysia in 1999 was traced back to pigs becoming ill after contact with fruit-eating flying foxes, their feces and urine. The pigs in turn passed the infection to humans.  Avian flu H5N1 is present in wild bird populations and can be carried large distances by migrating birds. This virus is easily transmissible to domestic poultry, and to humans living in close proximity with them. Other infectious diseases affecting wild animals, farm animals and humans include rabies, leptospirosis, brucellosis, tuberculosis, trichinosis, and salmonellosis.
B.  Bovine papular stomatitis is a skin disease caused by Parapoxvirus called pseudocowpox or milker's nodules found in cattle worldwide.  Bovine spongiform encephalopathy is caused by a prion termed BSE.  Contagious pustular dermatitis is a skin disease caused by a Parapoxvirus called 'orf'.  It is found in sheep, goats and South American camelids worldwide.  Cowpox is a skin disease caused by an Orthopoxvirus found in cattle worldwide.  Crimean-Congo heamorrhagic fever is a systemic disease affecting the blood  vessels caused by a Nairovirus that is spread by ticks, found in cattle, sheep, goats and pigs in Central Asia, Bulgaria and the Congo.  Encephalo-myocarditis is a neurological and cardiac disease caused by Cardiovirus and called three-day fever, found in cattle and pigs.  Foot-and-mouth disease (FMD) is a benign disease in humans caused by an Aphthovirus, found in cattle, sheep, goats, camelids and pigs.  Goat ox is a skin disease caused by Capripoxvirus, found in goats in Africa, the Middle East, Indian and the Far East.  Influenza is a generalized systemic disease caused by a variety of influenza viruses (zoonotic influenza virus Type B) and sometimes called gripped, found worldwide in pigs and poultry.  
1. Japanese B encephalitis is a neurological disease caused by a Flavivirus which is spread by mosquitoes, found in pigs in Indian and the Far East.  Louping ill is another neurological disease caused by Flavivirus, spread by the sheep tick Ixodes ricinus, found in sheep world-wide.  Newcastle disease is a rate disease in humans that produces conjunctivitis caused by a paramyxovirus, found in poultry on a restricted basis worldwide.  Rabies is a fatal neurological disease by a Lyssavirus, found in cattle, sheep, camelids and pigs in most parts of the world.  Rift Valley fever is a serious liver disease often call enzootic hepatitis, caused by a Phlebovirus.  It is spread by mosquitoes and is found throughout Africa south of the Sahara and also in Egypt in cattle, sheep and goats.  Rotaviral gastroenteritis is a disease of children caused by a Rotavirus, found in calves, lambs, kids, crias and suckling pigs worldwide.  Russian and Central European spring-summer encephalitis is a neurological caused by a Flavivirus, spread by ticks, found in cattle and goats in Eastern Europe and Asia.  Scrapie is a slow brain disease caused by a prion, found in sheep and goats worldwide, except Australia and New Zealand.  Swine vesicular disease (SVD) is a mild disease in humans caused by an Enterovirus.  It is extremely rare in pigs worldwide and is important because it cannot be differentiated from FMD.   West Nile Fever is a serious diseases in the elderly.  It is mosquito borne and caused by a Flavivirus affecting cattle, sheep, goats and poultry in Africa, southern Europe, Asia and northern America.
2. Actinobacillosis is caused Actinobacillus ligniersii the causes the condition 'wooden tongue' and has been isolated in cattle, sheep, and goats worldwide, and has been found in oral lesions in humans, but is extremely rare.  Actinomycosis is a granulomatous condition of the jaw in humans normally caused by Actinomyces israelii.  This bacterium is found in the normal flora of the human buccal cavity.  It invades the soft tissue and bones when teeth are extracted.  It also invades the genital tract of women using intrauterine contraceptive devices.  The organism has never been isolated from animals, however, Actinomyces bovis is a common pathogen in cattle with the condition of 'lumpy jaw', also found in the oral condition of humans, rarely.  Anthrax is the disease caused by Bacillus anthracis which occurs in all mammals worldwide.  It has three manifestations in humans  'Woolsorters disease' is the invariably fatal pneumonic form caught from the skins of sheep and goats.  Then there is an enteric form acquired by eating carcasses contaminated with B. anthracis.  The third form, which is the most common, is the skin form.  
3. Botulism is a fatal paralysis caused by the toxin produced by the anaerobic spore-forming bacterium Clostridium botulinum.  All warm-blooded animals are affected. Humans are poisoned by eating food in which the bacteria have been produced, such as fish, poultry or farm animal carcasses.  Brucellosis is caused by four bacteria.  Brucella melitensis found in goats in the Mediterranean basin, Middle East and Central Asia.  B. ovis found in sheep and goats in tropical Africa and Latin America.  B. abortus found in cattle worldwide.  B. suis found in pigs worldwide.  Campylobacteriosis is caused by Campylobacter jejuni. The most common host is the chicken but can also be found in sheep and cattle.  Although the may Clostridium spp. are prevalent in all farm animals they are not pathogenic to humans and C. difficile is not found in farm animals. Colibacillosis is a life-threatening zoonotic disease that is found worldwide and is caused by Escherichia coli.  There are several strains of E. coli that are verocytotoxigenic that fall into two categories, infectious diarrhea or memory impairing.  Corynebacterium diphtheria causes the very serious of diphtheria in humans but it does not occur in animals.
4. C. psuedotuberculosis is a very important pathogen in sheep, goats and camelids worldwide, that is very rare in humans.  Enterocolitic yersiniosis is a serious disease caused by Yersinia enterocolitica that occurs in pigs worldwide.  Leptospira icterohaemorrhagiae causes a very serious, often fatal, disease in humans called Weil's disease.  This disease is passed to humans from rodents, which are normally symptomless carriers.  Pigs can also get the disease and infect humans.  Cattle will become infected with Leptospira serovar Hardjo, which does not cause a serious human disease. Listeriosis is a caused worldwide by Listeria monocytogenes, found in cattle, sheep, goats, camelids and poultry.  Infection is very serious in very young babies and will cause abortion in women.  Meliodosis is caused by Pseudomonas pseudomallei and is also called rodent glanders, and is mainly confined to sheep, goats and pigs in the tropics, particularly South-east Asia.  Necrobacillosis is a condition caused by Fusobacterium nerophorum, which causes disease in cattle, sheep and goats, but is extremely rare in humans.  Nocardiosis is a condition caused by Nocardia spp. and starts as a pyogenic focus that occurs worldwide in cattle, sheep and goats.  Pasteurellosis is caused by Pasteurella multocida and Mannheimia haemolytica, common pathogens found in cattle sheep, goats, camelids, pigs and poultry. They cause sever pneumonia in mammals and fowl cholera in poultry.
5. Salmonella typhimurium is found in cattle, sheep, goats, camelids, pigs and rarely in poultry worldwide.  It will cause enteritis in humans.  S. enteritidis is mainly found in poultry worldwide and will also cause enteritis in humans.  S. dublin is mainly found in cattle and rarely causes human enteritis.  There are also other Salmonella subspecies ever present on farms, e.g. S. enterica subscp. Diarizonae and S. Montevideo.  Further there are species-specific salmonellae, e.g. S. pullorum and S. gallinarum, both found in poultry and S. abortus ovis, found in sheep.  These species rarely cause human disease.  Most human Salmonella infections are acquired as a result of eating contaminated food.  Infection on farms is more common acquired by mouth from hands contaminated by infected animals, their bedding and surroundings.  High standards of personal hygiene are needed.  Tularaemia is caused Francisella tularensis, which is spread by ticks, mainly seen in sheep in North America and Russia.  Yersiniosis is caused by Yersinia pseudotuberculosis that causes Parinaud's oculoglandular syndrome in humans and goats.  Tuberculosis (TB) in humans is normally caused by the human pathogen, Mycobacterium tuberculosis, although humans can also become infected by M. bovis, that affects cattle and badgers.  It is a chronic condition eventually leading to sever caseous pneumonia and death in both cattle and badgers.  Humans become infected by drinking unpasteurized contaminated milk.  In sheep and pigs, M. bovis is extremely rare but is becoming more common.  Avian TB does not cause disease in humans.  Avian chlamydiosis is caused worldwide by Chlamydophila psittaci (formerly Chlamydia psittaci).  It causes a serious respiratory disease in humans.  It is common in parrots but can also occur in ducks and turkeys and is very rare in chickens.  Chlamydiosis is caused by Chlamydophila abortus (formerly Chlamydia psittaci) found in sheep and goats worldwide.  Q fever is caused by Coxiella burnetti and occurs worldwide.  It can be spread between cattle, sheep, goats and to humans through drinking water.  It can also be spread by ticks.  
6. Dermatophytosis, or ringworm, is a fungal zoonotic disease found in sheep, goats, camelids and pigs is extremely rare compared with its occurrence in cattle. Sheep, goats, camelids and pigs contact one of the causative organisms, Trichophyton verrucosum, from cattle, Microsporum gypseum from lambs and kids.  Miscroporum spp. are not as contagious to humans as Trichophyton spp. both found worldwide.  Babesiosis is caused by a protozoan (Babesia spp)., which is spread by ticks, has a worldwide incidence, but is not an important zoonosis, because humans are resistant and infection is very rare in humans, sheep, goats and camelids, as it is primarily a cattle parasite.  Cryptosporidiosis is caused by the protozoan Cryptosporidium parvum, which causes enteritis.  It has a worldwide distribution. C. parvum is mainly a parasite of cattle but is also seen in sheep, goats and camelids.  Bottle-fed animals are often symptomless carriers and a danger to children visiting open, educational farms.  The disease can be well contained by strict hygiene that involves hand washing and not allowing eating and drinking near animals.  In cattle Sarcocystosis is caused by Sarcocystis hominis, worlwide.  In pigs it is caused by S. suihominis.  Humans are usually a symptomless carrier.  Toxoplamosis is caused by Toxoplasma gondii, which ia pathogenic to humans, causes abortion in cattle, sheep, goats and camelids worldwide.  Cats and rodents are the main danger to humans. 
7. Acanthocephaliasis is caused by several species of acanthocephalan nematodes in humans.  One of these, Macracanthorhynchus hirudinaceous, occurs in the small intestine of pigs (the definitive host) and humans (a secondary definitive host).  The life cycle of the worm, which is known as the 'giant thorny-headed worm of swine includes beetles of the genus Melolontha as intermediate hosts.   M. hirudinaceous occurs worldwide but is most commonly found in Eastern Europe and Asia.  Ascariasis is caused by two species of ascarid nematode worldwide.  Ascaris lumbricoides in humans and A. suum in pigs.  Coenurosis is caused by the larval stage of the tapeworm Taenia multiceps, this stage is known as Coenurus cerebralis.  The normal life cycle occurs in the dog or wold canids, I.e.e foxes jackals and coyotes.  These animals are the definitive host who harbor the tapeworm in their intestines.  The normal intermediate host is the sheep or, rarely, the goat.  Humans are not the normal intermediate host although rare cases have been recorded.  The tapeworm is found worldwide in temperate areas. Hydatidosis is caused by the tapeworm Echinococcus granulosus found in the dog worldwide.  The sheep, goat and rarely humans can become infected as secondary hosts.
8. Clonorchiasis is caused by a fluke, Clonorchis sinensis, which affects humans and pigs.  It has two intermediate hosts, a snail and a fish.  It occurs in the Far East.  Dicrocoeliasisis caused by Dicrocoelium dendriticum, a lancet-shaped trematode (the lancet fluke) that lives in the bile ducts of cattle, sheep and goats, but can infect humans.  It requires two intermediate hosts for its development, the first being a land snail and the second an ant.  The parasite is found in North and South Africa, Europe, Asia and North America.  Echinostomiasis is caused by several species of Echinostoma, a trematode fluke, found in the Far East.  It has two intermediate hosts, a snail and then another snail, a tadpole or a fish.  Humans, pigs and poultry particularly ducks and geese, are infected by eating the second intermediate host.  Fascioloiasis is a very serious disease in cattle, sheep, goats and camelids.  It is caused by the liver flukes Fasciola hepatica (found throughout the world) and Fasciola gigantica (found in Africa and Asia).  The herbivores are the main hosts, with the amphibious snail Lymnaea truncatula as the intermediate host.  Humans are a rare host and normally become infected by consuming contaminated watercress. Gastrodiscoidiasis is caused by the fluke, Gastrodiscoides hominis, which occurs in humans and pigs in Asia and has a single intermediate host, an aquatic snail.
9.  Linguituliasis is caused by Linguatula serrata.   The female of this linguiform parasite measures 10 c long and the male 2 cm.  It is found in the nasal passages and frontal sinuses of dogs and cats.  Eggs are laid and pass to the environment by sneezing or spitting.  They then need to be eaten by a secondary usually a small ruminant.  This pentastomid worm is found in Europe, the Middle East and North Africa, and also in America.  The larvae are asymptomatic in sheep and goats.  Humans can become infected in two ways.  The first is by ingesting eggs from vegetables or water.  The larvae may then cause gastro-enteric signs, while the nymphs may cause ocular infection by invading the anterior chamber ot the eye.  However, the second type of infection is more common in humans, and results from ingesting contaminated offal.  The infection is immediate as the nymphs invade the nasopharynx and cause pain in the throat and a runny nose. Myiasis is caused by larvae of Oestrus ovis a grey fly 12 mm in length, that deposits larvae in the nostrils of sheep, goats and occasionally humans throughout the world.
10. Taeniasis and cysticercosis are caused by two cestodes, Taenia solium and T. saginata, which have humans as the definitive host.  The secondary hosts are the pig and the ox, which the larval stages, known as Cysticereus cellulosae and C. bovis, respectively.  They are now rare but occur worldwide.  Trichonosis is caused by a  small filiform nematode, Trichiniella spiralis.  The pig can be both the intermediate and main host.  The disease occurs rarely in North and South America and extremely rarely elsewhere.  The bush pig is the intermediate host in eastern and southern Africa.  Trichostrongyliasis is caused by short slender nematodes of the species Trichostrongylus which inhabit the small intestine and abdomens of sheep and goats.  Humans are only rarely infected by chance ingestion of the eggs.  The disease that results should not be confused with that caused  by the specific human parasite, T. orientalis, which is passed directly from human to human via the feces, in Central Asia and the Far East, particularly in Central Iran.  Tungiasis is a condition that occurs in pigs and humans, caused by a small flea, Tunga penetrans, that occur in tropical areas of Africa, Caribbean, Central and Souther America.  Human scabie is caused by the mite Sarcoptes scabiei.  A very similar mite, Sarcoptes scabiei var. suis, is found in pigs and can infect humans, worldwide.
C. A. Zoonotic diseases are transmitted by vectors to larger animals, including humans, by the bites of parasitic insects infected with a bacteria or virus, and parasitic worms, that are themselves animals.  The antibiotic treatment for bubonic plague and Lyme disease is doxycycyline or clindamycin in children.  Hygiene has mostly eliminated the threat of plague from Yersinia pestis carried by the fleas in rats.  Healthy rat urine infects the hip, their feces cause meningitis, the syndrome resembles sarcoidosis, wash with water, deal with rats without poison.  Acute, low dose, rat poisoning in humans, causes sticky black stool from gastro-intestinal bleeding, a slimy rectum or relaxed stomach sphincter, depending on method of ingestion and brand of rat poison.  Lyme disease is caused by the Borrelia burgdorferi bacteria, that is transmitted by ticks, usually carried by deer.  Lyme disease can usually be avoided or localized enough to obliterate the painful white Lyme with a fingernail leaving a bloody wound, if the ticks are discovered and removed within 24 hours.  Serious Lyme disease infections are often fatal.  Lyme is thought to clog the neuromuscular junction and may cause many neurological idiopathic conditions that impair movement and are dangerous to life.  Dermatologic parasitology is extensive and includes dermatoses due to three main groups of organisms: protozoa, helminthes and arthropods.  Venomous snakes, such as the rattlesnake, water-moccasin and cobra, and certain amphibians and jellyfish, also elaborate toxins that are dangerous to humans, but intend the infest the wilderness rather than human property.  The protozoal dermatoses are exemplified by the various forms of trypanosomiasis and leishmaniasis.  Helminthic dermatoses include those due to roundworms (round itch, creeping eruption, filariasis, and other rare tropical diseases) and those due to flatworms (schistosomiasis, swimmer's itch, and others).  Arthropod dermatoses are divided into those caused by two classes of organisms, the arachnids (spiders, scorpions, ticks and mites) and the insects (lice, bugs, flies, moths, beetles, bees and fleas).  The bites leave lesions and some species, such as the black widow, wolf spider and scorpion, may be life threatening. 
1. The virus that causes rabies is said to be “neurotropic” that is it seeks out nerve cells and drives its victims crazy in order to jump to the next host, via the saliva in the rabid animal’s bite wounds that break the skin in fact, the salivary glands actually become infected before most animals show any overt sign of rabies.  The disease has a long incubation period, averaging a month or two in humans but sometimes years, depending a lot on the location (head, face, or hands are most dangerous) and severity of infective bites.  This provides a window for treatment, which is generally futile after symptoms begin.  Rabies victims at first feel a general malaise and restlessness, then grow increasingly agitated with painful spasms of the throat.  Some start to hallucinate.  Soon they cannot drink, which is why rabies has been called “hydrophobia”.  Death comes within ten days after the appearance of symptoms, though modern care can make this somewhat less than inevitable.  There is only one method for testing an animal, kill it and examine its brain. Washing a bite thoroughly with soap is the best first aid. About thirty thousand deaths are attributed to rabies every year, the vast majority in poor countries. Since 1980, twenty cases have been reported in the US, half of which were imported. For persons who have never been vaccinated against rabies, post-exposure anti-rabies vaccination should always include administration of both passive antibody human rabies immune globulin (HRIG) either Hyper RAV (Talecris) or Imogram Rabies – HT (Sanofi-Pasteur) and either human diploid cell vaccine (HDCV) Imovax (Sanofi-Pasteur) or purified chick embryo cell vaccine (PCECV) Rabavert (Novartis).
2. Fifth disease is caused by infection with human parvovirus B19 that causes a mild, “slapped-cheek” rash most commonly in children that resolves in 7 to 10 days. The child may have a low grade fever or cold before the rash breaks out.  This virus infects only humans. Pet dogs or cats may be immunized against "parvovirus", but these are animal parvoviruses, that do not infect humans, nor can a pet cat or dog catch human parvovirus B19, from an ill child.  In a household, as many as 50% of susceptible persons, exposed to a family member, who has fifth disease may become infected. During school outbreaks, 10% to 60% of students may get fifth disease. Parvovirus B19 infection may cause a serious illness in persons with sickle-cell disease or similar types of chronic anemia. In such persons, parvovirus B19 can cause an acute, severe anemia. The typical rash is rarely seen in these persons. Once the infection is controlled, the anemia resolves. Persons who have leukemia or cancer, who are born with immune deficiencies, who have received an organ transplant, or who have human immunodeficiency virus (HIV) infection are at risk for serious illness due to parvovirus B19 infection and recommended Immune Globulin (IGIV) treatment.
D. The earliest known epidemic of the plague, also known as “Black Death”, was in Athens in 430 B.C., an estimated 25% to 50% of the population succumbed.  The epidemic spread widely across Europe in 1334 and killed three quarters of the European population and Asia in less than 20 years. By 1349 it swept across Hungary, Italy, Spain, France, Germany and England. Followed by the sporadic outbreaks of bubonic plague throughout the three centuries plague returned to Holland in 1663, and to London in 1665. There are about 20 cases of plague in the United States each year, mostly in parts of California, Colorado, Utah, Arizona, Nevada and New Mexico. It is carried by fleas that live on rodents such as prairie dogs and rats. The last known case of person-to-person transmission of plague in the United States was in 1924. Plague is still a problem in the developing world, where about 3,000 cases are reported each year.  Plague is endemic in many countries in Africa, in the former Soviet Union, the Americas and Asia. In 2003, 9 countries reported 2118 cases and 182 deaths. 98.7% of those cases and 98.9% of those deaths were reported from Africa. Today the distribution of plague coincides with the geographical distribution of its natural foci. The World Health Organization reports, Plague is a zoonotic disease circulating mainly among small animals and their fleas. The bacteria Yersinia pestis can also infect humans. It is transmitted between animals and humans by the bite of infected fleas, direct contact, inhalation and rarely, ingestion of infective materials.  Rapid diagnosis and treatment is essential to reduce complications and fatalities.  Effective treatment enables most plague patients to be cured if diagnosed in time.  These methods include the administration of doxycycline or clindamycin antibiotics and supportive therapy. 
1. Plague can be a very severe disease in people, with a case-fatality ratio of 30%-60% if left untreated. Infected persons usually start with “flu-like” symptoms after an incubation period of 3-7 days. Patients typically experience the sudden onset of fever, chills, head and body-aches and weakness, vomiting and nausea. Clinical plague infection manifests itself in three forms depending on the route of infection: bubonic, septicemic and pneumonic.  Bubonic form is the most common form of plague resulting from the bite of an infective flea. Plague bacillus enters the skin from the site of the bite and travels through the lymphatic system to the nearest lymph node. The lymph node then becomes inflamed because the plague bacteria, Yersinia pestis or Y. pestis, will replicate here in high numbers. The swollen lymph node is called a "bubo" which is very painful and can become suppurated as an open sore in advanced stage of infection.  Septicemic form of plague occurs when infection spreads directly through the bloodstream without evidence of a "bubo". More commonly advanced stages of bubonic plague will result in the presence of Y. pestis in the blood. Septicaemic plague may result from flea bites and from direct contact with infective materials through cracks in the skin. Pneumonic form of plague is the most virulent and least common form of plague. Typically, pneumonic form is due to a secondary spread from advanced infection of an initial bubonic form. Primary pneumonic plague results from inhalation of aerosolized infective droplets and can be transmitted from human to human without involvement of fleas or animals. Untreated pneumonic plague has a very high case-fatality ratio.
Zoonotic Diagnosis and Treatment 
	Pathogen 
	Disease Expression
	Drug Monograph

	Arboviral Encephalitis viruses
	Eastern, Western, Venezuelan, St. Louis, LaCrosse, California group
	None, mosquito protection, repellant and prevention

	Yellow fever
	Yellow fever
	Yellow Fever vaccine (VF-VAX, Sanofi-Pasteur)

	Leptospirosis Leptospira interrogans, L. icterohaemorrhoagiae,  
	Rats hosts, but dogs and other animals can be infected 
	Benzyl penicillin or tetracycline administered early

	Lyme disease 
	Colorado tick fever
	Doxycycline, clindamycin in children under 8 and pregnant women

	Denguevirus 1-4
	Dengue, hemorrhagic fever
	acetaminophen (Tylenol); Early results of clinical trials show that a vaccine may be available by 2012.

	Regional hemorrhagic fever viruses
	Bolivian, Argentinian, Lassa

Crimean-Congo, Hantaan, sandfly fever

Ebola, Marburg disease

Korean, USA pneumonia
	None. Ribavirin (Virazole)

	Rabiesvirus
	Rabies
	Rabies Immune Globulin (Human): Hyper RAV (Talecris); Imogram Rabies – HT (Sanofi-Pasteur) and Purified Chick Embryo Cells (PCEC) Rabavert (Novartis) or Human Diploid Cell Vaccine (HDCV): Imovax (Sanofi-Pasteur)

	Parvovirus
	Erythema infectiosum, Asplastic anemia
	None, Immune Globulin Intravenous (IGIV)

	Plague Yersinia pestis
	Bubonic, septicemic and pneumonic. Case-fatality ratio of 30%-60% if left untreated.
	Doxycycline or clindamycin in children under 8 and pregnant women

	Pediculus humanus capitis, 
	Infestation of the body by P. humanus corporis and  pubic area by the pubic louse Phthirus pubis. 
	lindane shampoo (Kwell or Scabene)

	Scabies 
	Mite Sarcoptes scabiei 
	 lindane lotion (Kwell or Scabene)

	 Hookworm (Ancylostoma duodenale and Necator americanus) 
	Nematode roundworm 
	Heavy infestations require treatment with mebendazole and ferrous sulphate

	Threadworm (Enterobiasis vermicularis)
	Pinworm
	Piperazine compounds are non-toxic and effective and often the opportunity is taken to treat the whole family

	Roundworm, (Ascaris lumbricoides) 
	Common in tropics and subtropics.  Larger white worms, males 15 cm long and females over 20 cm.
	Piperazine

	Whipworm (Trichuris trichiuria)
	Tropical 
	Mebendazole

	Toxocariasis (Toxocara anis) commonly found in the intestines of dogs, and children are particularly likely to ingest ova. 
	Larvae are liberated in the stomach and may migrate through the body, producing allergic reactions.  Granulomata may develop around dead larvae, especially in the eye and the liver. 
	Treatment is unsatisfactory, but prevention by the regular worming of pet animals and careful hygiene is very effective.  

	Cestodes (tapeworms) especially in tropical and subtropical countries. Infection is acquired by the patient eating the encysted larva (cysticercus).
	
	Niclosamide or dichlorophen

	 Taenia saginata cestode transmitted by undercooked flesh of beef.
	The cysticercus is ingested and liberated in the upper small bowel and the head of the worm attaches itself to the mucosa; the adult develops by proliferating thousands of segments, and an measure up to 12 meters.  There are few symptoms and the patients usually only realize they have a worm infestation when segments are seen in the faces.  If the ova in the faeces are ingested by the intermediate host – beef cattle – the embryo is liberated, enters the bloodstream and settles in the animal's tissues and becomes a cysticercus.  If eaten, undercooked, by man this completes the cycle of development.
	Niclosamide or dichlorophen

	Taenia solium cestode transmitted by infected pork 
	Whereas the larval cysticercoid stage usually occurs in the flesh of the pig, it can also occur in the tissues of the sufferer because, if man swallows the eggs of a gravid segment of a worm (either his own by the faecal –oral route, or by the liberation of many eggs within the intestine, or from another worm) the larvae liberated from these eggs in the small bowel can penetrate the bowel wall and circulate to encyst in the tissues.  When the cysticerci settle in connective tissue or voluntary muscle they gradually calcify and can be seen on plain radiographs.  However, in the other site of lodgment, the central nervous system, the cisticerci tend to swell as they age and can give rise to pressure effects, e.g. epileptic fits.  The prognosis of this complication is severe.  
	Niclosamide or dichlorophen

	Fish tapeworm, Diphyllobothrium latum 
	May cause a macrocytic anaemia due to vitamin B12 deficiency. The smallest tapeworm of importance.  
	Niclosamide or dichlorophen

	Echinococcus granulosus 
	Man is one of the intermediate hosts as a carrier of hydatid cysts.  As the cyst grows it causes swelling and pain, but liver function is usually normal.  An x-ray may show calcification of the capsule.  The Casoni test is sensitive but not very specific and the diagnosis is confirmed by specific complement fixation tests.  
	Careful surgical removal of the cyst may be required to relieve pressure effects, but great care must be exercised because any accidental spillage of cyst fluid into the tissues may cause a fatal anaphylactic reaction and there is also risk of spread of daughter cysts.  Specific treatment with mebendazole may prove valuable and diminish the risks of surgery. 

	Trematode infestations include schistosomiasis (blood flukes), clonorchiasis (liver flukes) and paragonimiasis (lung flukes) There are estimated to be 200 million sufferers of schistosomiasis, which is found in parts of Africa, South America and the Far East. The three main species are S. haematobium (bladder and uterine complex), S. mansoni (tributaries of the inferior mesenteric veins), and S. japonicum (superior and inferior mesenteric veins).
	 The consequent presinusoidal hypertension results in portal systemic shunting, which is how some eggs are carried into the lungs and other organs.  Three clinical phases are recognized. Pruritis at the site of penetration may be followed by a systemic illness, with fever and eosinophilia, which corresponds to the onset of egg-laying and finally chronic schistosomiasis ensues, in which symptoms relate to egg deposition in different organs.  Diagnosis depends on the identification of eggs in the stool or terminal urine.  Mucosal biopsy at sigmoidoscopy (or cystoscopy) is a more reliable diagnostic technique.  
	Treatment with niridazole is appropriate for urinary and uncomplicated intestinal disease, but severe neurophsychiatric reactions preclude its use in the presence of portal hypertension or hypoalbuminaemia.  Under these circumstances there is a choice of praziquantel (active against all species) or oxamniquine, which is the treatment of choice for S. mansoni infection.


Source: Hospitals & Asylums
E. Lyme disease is caused by the bacterium Borrelia burgdorferi and is transmitted to humans through the bite of infected black-legged ticks. Typical symptoms include fever, headache, fatigue, and a characteristic skin rash called erythema migrans. If left untreated, infection can spread to joints, the heart, and the nervous system. Lyme disease is diagnosed based on symptoms, physical findings (e.g., rash), and the possibility of exposure to infected ticks.  Laboratory testing is helpful if used correctly and performed with validated methods. Most cases of Lyme disease can be treated successfully with a few weeks of taking antibiotics, specifically doxycycline or clindamycin antibiotics. Steps to prevent Lyme disease include using insect repellent, removing ticks promptly, applying pesticides, and reducing tick habitat. The ticks that transmit Lyme disease can occasionally transmit other tickborne diseases as well.   Serious Lyme disease infections are often fatal.  Lyme is thought to clog the neuromuscular junction and may cause many debilitating neurological idiopathic  conditions.  Borrelia recurrentis is another diseases born by ticks that causes relapsing fever.  Colorado Tick Fever usually occurs 3-7 days after a Dermacentor andersoni tick bite, although the incubation period can be as long as 20 days. The initial symptoms of the disease often include fever, chills, headache, muscular and skeletal pain, and malaise. Other symptoms may include nausea, vomiting, stomach pain, light sensitivity and sore throat. About half of all patients experience a two-staged fever characterized by 2 to 3 days of acute fever followed by a brief remission of the fever, followed by a second acute fever. A petechial (spotted) rash occurs in 5-12% of CTF cases. In rare cases, patients experience illnesses of the central nervous system (CNS) ranging from mild to encephalitis with coma and death. One can only treat the symptoms.
1. Leptospirosis are disease caused by the spirochetes of the complex Leptospira interrogans, of which the best known is L. icterohaemorrhoagiae, the causative organisms of icteric leptospirosis or Weil's disease.  Rats are the best known hosts (L. icterohaemorrhagiae), but dogs (L. canicola) and other animals can be infected.  In all the leptospires survive in the renal tubules of the host and are therefore shed in the urine.  Infection can enter through abrasions on the skin, and also through the mucosae of the eyes, nose, mouth and throat.  Ninety percent of infections are anicteric and many are subclinical.  In these patients, the septicaemic phase develops after 7-10 days, with myalgia, pyrexia, abdominal pain and proteinuria.  The temperature settles after 3-7 days, but the second immune phase develops 3 days later, with a recurrent temperature.  Skin rashes, uveitis and meningitis may develop.  In the icteric form (Weil's syndrome) the two phases merge, and these patients are frequently very ill with jaundice, renal failure and circulatory collapse.  Organisms can be isolated form blood or cerebrospinal fluid only during the first week of illness.  Subsequently the diagnosis depends on serology.  Antibiotic therapy in the form of benzyl penicillin or tetracycline is only helpful when administered early in the illness.
F. Pediculosis, lice infestation, affects persons of all ages but usually those in the lower-income strata, because of lack of cleanliness and infrequent changes of clothing.  There are between 6 and 12 million cases of head lice in the United States every year.  Head lice are highly contagious and if one person in a family becomes infected, everyone in the household must be treated.  Lice are the insects, nits are the eggs.  It is also seen as a sexually transmitted disease.  Three clinical entities are produced (1) infestation of the hair by the head louse Pediculus humanus capitis, (2) infestation of the body by P. humanus corporis and (3) infestation of the pubic area by the pubic louse Phthirus pubis.  Since lice bite the skin and live on the blood, it is impossible for them to  live without human contact.  The readily visible oval eggs or nits are attached to hairs or to clothing fibers by the female.  After the eggs hatch, the newly born lice mature within 30 days.  Then the female can live for another 30 days and deposit a few eggs daily. The bite is not unusual but is seldom seen because of the secondary changes produced by the resulting intense itching.  In the scalp and pubic form the nits are found on the hairs, but the lice are found only occasionally.  In the body form the nits and the lice can be found after careful searching in the seams of the clothing.  Pediculosis must be differentiated from bacterial infection seborrheic dermatitis or dandruff, hair casts resembling nits, scabies, senile or winter itch, or pyoderma.  Treatment for pediculosis capitis and pubis is lindane shampoo (Kwell or Scabene), shampoo and comb hair thoroughly, leave on the hair for 4 minutes.  Shampoo again in 3 days.  For secondary scalp infections trim hair as much as possible, shampoo once a day with an antiseborrhea-type shampoo.  Neosporin or other antibiotic ointment.  Change and clean bedding and headwear after 24 hours of treatment.  Storage of headwear for 30 days will destroy the lice and the nits.  Pediculosis corporis is treated with phenol (0.5%) in calamine lotion 120.0 applied locally for itching.  Have the clothing laundered or dry cleaned.  It this is impossible, dusting with 10 lindane powder will kill the parasites.  Care should be taken to prevent re-infestation.  Storage of clothing for 30 days will kill both nits and lice.
1. Scabies is a parasitic infestation usually more prevalent in a populace ravaged by war, famine or disease, when personal hygiene become relatively unimportant.  In normal times scabies is rarely seen except in schoolchildren or in poorer populations under crowded conditions.  A burrow caused by the female of the mite Sarcoptes scabiei measures approximately 2 mm in length and can be hidden by the secondary eruption.  Small vesicles may overlie the burrow.  Excoriations of the burrows may be the only visible pathology.  In severe, chronic cases bacterial infection may be extensive and may take the form of impetigo cellulitis and furuncolosis.  Itching is intense, particularly at night, when the patient is warm and in bed and the mite is more active.  However, many skin diseases itch worse at night.  The mite can persist for months and years (seven-year itch) in untreated, unclean individuals.  The female scabies mite, ova and fecal pellets may seen in curetted burrows examined under the low-power magnification of the microscope.  Potassium hydroxide (20% solution) can be used to clear the tissue, as with fungus smears.  Another method of collection is to scrape the burrow through immersion oil and then transfer the scraping to the microscopic slide.  Skill is necessary to uncover the mite by curetting or scraping.  Differentiate from pyoderma, pediculosis pubic, winter itch, dermatitis herpetiformis, neurotic excoriations, and parasitophobia.  Apply lindane lotion (Kwell or Scabene) to the entire body from the neck down.  Old clothes may be reworn.  Do not bathe for 12 to 24 hours after application.  After 24 hours bathe carefully and change to clean clothes and bedding.  Itching may persist for a few days or even for 2 to 3 weeks in spite of the destruction of the mite.  For itching apply sulfur (4%), camphor (1%) in Alcoholic white shake lotion or Eurax cream that has scabicidal power and antipruritic action.  Contaminated fabrics have been reported to be sterilized when cleaned with an Eucalyptus essential oil solution.
G. Yellow fever, dengue, Zika and several varieties of hemorrhagic fever and encephalitis are also brought by flavivuruses.  An often mild or unapparent disease caused by a Flavivirus (an arbovirus genus) Zika fever is common in Africa and Asia and half of native Africans in some regions have tested positive for antibodies.  Zika and dengue patients present with extremely bloodshot eyes.  Zika infection in pregnant women causes hydrocephaly.  Zika is usually transmitted by mosquitoes but can also be transmitted by blood and semen tests positive for months.  A closely related virus causes Spondweni fever, named after the South African district.  The precise circle of infection for Zika and Spondweni is unknown but may involve livestock, which have also been found to carry antibodies.  Marburg and Ebola are two exotic filoviruses from tropical Africa with high fatality rates, 25 percent for Marburg and up to 90 percent for Ebola.  An outbreak of ebola virus in Western Africa was cured by the development of Zmapp a drug that is cloned in tobacco plants. 
1. Yellow fever was the American plague.  The virus is transmitted by certain female Aedes mosquitoes, which were not native to the Americas. A. aegypti, the classic carrier, likes to lay its eggs in containers of clean water, so it thrives around human settlements, especially in humid climates, with an average temperature above 72°F.  The classic symptoms were yellow skin and black vomit.  Individuals had a fifty-fifty chance of survival.  African slaves were known to be relatively immune to yellow fever, malaria, and other diseases that ravaged Europeans and native Americans.  A vaccine was developed in 1937 and given on a mass basis in 1939 Yellow Fever vaccine (VF-VAX, Sanofi-Pasteur) Today, yellow fever occurs mostly in underdeveloped, rural areas where control measures and/or immunization are lax.  Mortality can be as high as 10 percent in large outbreaks, though the disease is often mild enough to escape detection.
2. There are more than 520 known Arboviruses, of which about a hundred cause disease in humans, usually with no apparent symptoms e.g. Encephalitis, yellow fever, dengue fever and many exotic tropical fever malaises.  Epidemics are unlikely wherever the associated insects are kept under control.  Besides the Yellow Fever vaccine (VF-VAX, Sanofi-Pasteur) there is no prescribed medical treatment, although Ribavirin (Virazole) has been suggested.  Encephalitis is an inflammation of the brain often caused by arboviruses carried by arthropods, such as mosquitoes, particularly the northern house mosquito (Culex pipiens) and ticks. The symptoms of West Nile Virus, St. Louis encephalitis and LaCrosse encephalitis are similar. Some persons may have mild symptoms, such as a fever and headache. Severe infection may produce a rapid onset of severe headache, high fever, muscle aches, stiffness in the back of the neck, problems with muscle coordination, disorientation, convulsions and coma, fatalities rarely occur.  Symptoms usually occur five to 15 days after the bite of an infected mosquito.  Infection with an arbovirus provides immunity to that specific virus, but not to other arboviruses.  Arenaviruses were first identified in 1933 during an encephalitis outbreak in St. Louis, Missouri.  Some of the viruses cause meningitis and various hemorrhagic fevers when humans come into contact with infected excreta. Patients are attended by doctors in biohazard moon suit. 
3. Today dengue occurs in the US only when brought by travelers from areas where it is endemic, like the Caribbean, Central and South America, Africa and Southeast Asia. Dengue fever is caused by an arbovirus transmitted mainly by bites of Aedes aegypti mosquitoes (which also carry yellow fever and viral encephalitis). American A. aegypti, firmly established in Texas and Florida, are not generally dangerous. An epidemic of more than a million cases occurred in the US in 1922 but the last endemic outbreak of dengue fever happened in 1986 in south Texas.  Only a dozen or so confirmed cases appear every year in the US, local outbreaks usually occur when it is brought from abroad.  Dengue is known for bringing on a sudden 104°F temperature, nausea, vomiting, horrendous headache, a rash that appears after a twenty-four hour pause in the fever, and long convalescence, but it is not deadly.  Most cases are mild, treated with fluids and bed rest.  There is a far more serious form of the disease, called dengue hemorrhagic fever, whose incidence has been increasing since first reported from Thailand and the Philippines in the mid-1950s. Another Aedes mosquito, A. albiopictus, the “Asian tiger” can also transport the dengue microbe.  Though aggressive tiger has not yet been found to carry dengue in the US, another dangerous arbovirus, eastern equine encephalitis, has been found on A. albiopictus around a tire dump in Florida .
H. Three categories of worm infestation are recognized (1) nematodes (roundworms), (2) cestodes (tapeworms) and (3) trematodes (flukes).  Nematode infestations by hookworm (Ancylostoma duodenale and Necator americanus) are estimated to affect up to one quarter of the world's population, and is found in tropical and subtropical regions.  Eggs pass out with the stools and, under suitable conditions, hatch into larvae which may penetrate the skin.  The larvae are carried in the circulation to the lungs and, after penetration of the alveolar wall, make their way to the small intestine via the trachea, and swallowed sputum.  Clinical manifestations include an itch at the site of penetration, transient chest symptoms with radiological opacities, and eosinophilia during the stage of migration.  Abdominal discomfort and diarrhea occur during the phase of worm attachment, and ultimately iron deficiency anaemia develops due to blood loss.  The diagnosis is established by finding eggs in the stool.  Heavy infestations require treatment with mebendazole and ferrous sulphate.  Infestation with Roundworm, (Ascaris lumbricoides) is extremely common throughout the tropics and subtropics.  These are larger white worms, males being about 15 cm long and females over 20 cm.  Consequently a major infestation can be a serious matter, with the lumen of the small bowel being occupied by a mass of worms, causing some degree of obstruction and malnutrition: they may also migrate into the biliary tree.  Infection occurs in poor hygienic conditions from ingestion of ova form the stools of a patient.  These ova can survive for a long time, even in dust, so acquisition of infection, especially in children is easy.  When the ova are swallowed they develop in the small bowel into larvae, which burrow through the intestinal wall and are carried in the portal blood to the liver and on into the lungs.  Cough, dyspnea and eosinophilia may occur at this stage.  The larvae migrate though the alveolar wall, up the bronchial tree to reach the pharynx and are swallowed with food and saliva.  In the small bowel they develop into adult worms: fertilized eggs form the females pass in the stools and are ready to repeat the cycle in another individual.  Piperazine is the treatment of choice. Threadworm (Enterobiasis vermicularis), otherwise known as pinworms, are extremely common world-wide.  These are very small white highly motile worms, about 1 cm long, which can quite often be seen in rectosigmoid at sigmoidoscopy, wriggling over the mucosal surface.  The females migrate out onto the perianal skin, where they deposit their ova, and this migration sets up considerable irritation.   Patients tend to scratch, contaminate their fingers with ova and readily re-infect themselves.  Cross infection through use of family linen and towels can easily occur.  Piperazine compounds are non-toxic and effective and often the opportunity is taken to treat the whole family.  Whipworm (Trichuris trichiuria) infestation is very common in tropical countries.  Larvae from swallowd eggs attach to the mucosa of the distal small bowel, wher ehtye mature into adult worms, 3-5 cm long.  Light infestations are asymptomatic, but heavy infestations may cause diarrhea with bleeding.  Diagnosis is confirmed by finding eggs in the stool and mebendazole is the treatment of choice.  Toxocariasis (Toxocara anis) is commonly found in the intestines of dogs, and children are particularly likely to ingest ova.  Larvae are liberated in the stomach and may migrate through the body, producing allergic reactions.  Granulomata may develop around dead larvae, especially in the eye and the liver.  Treatment is unsatisfactory, but prevention by the regular worming of pet animals and careful hygiene is very effective.  

1. Many parasites gain access to the body through the intestinal tract.  A number with primarily non-intestinal clinical features may sometimes produce alimentary symptoms, including malabsoprtion, including strongyloidiasis, capillariasis and trichinosis.  Cestodes (tapeworms) are widely distributed especially in tropical and subtropical countries.  Infection is acquired by the patient eating the encysted larva (cysticercus) in the undercooked flesh of beef (Taenia saginata) or pork (T. solium).  In the case of T. saginata, the cysticercus is ingested and liberated in the upper small bowel and the head of the worm attaches itself to the mucosa; the adult develops by proliferating thousands of segments, and an measure up to 12 meters.  There are few symptoms and the patients usually only realize they have a worm infestation when segments are seen in the faces.  If the ova in the feces are ingested by the intermediate host – beef cattle – the embryo is liberated, enters the bloodstream and settles in the animal's tissues and becomes a cysticercus.  If eaten, undercooked, by man this completes the cycle of development.  The life cycle of T. solium has one important difference.  Whereas the larval cysticercoid stage usually occurs in the flesh of the pig, it can also occur in the tissues of the sufferer because, if man y swallows the eggs of a gravid segment of a worm (either his own by the faecal –oral route, or by the liberation of many eggs within the intestine, or from another worm) the larvae liberated from these eggs in the small bowel can penetrate the bowel wall and circulate to encyst in the tissues.  When the cysticerci settle in connective tissue or voluntary muscle they gradually calcify and can be seen on plain radiographs.  However, in the other site of lodgment, the central nervous system, the cisticerci tend to swell as they age and can give rise to pressure effects, e.g. epileptic fits.  The prognosis of this complication is severe.  Infection with the fish tapeworm, Diphyllobothrium latum, may cause a macrocytic anaemia due to vitamin B12 deficiency. The smallest tapeworm of importance is Echinococcus granulosus, for which man is one of the intermediate hosts as a carrier of hydatid cysts. 
2. Trematode infestations include schistosomiasis (blood flukes), clonorchiasis (liver flukes) and paragonimiasis (lung flukes).  There are estimated to be 200 million sufferers of schistosomiasis, which is found in parts of Africa, South America and the Far East.  The three main species are S. haematobium, S. mansoni, and S. japonicum.  Infeciton is acquired when the skin is penetrated by cercarieae, or by drinking water contaminated with cercariae.  These lose their tails and migrate to the liver, where they develop over three months in the portal venous system into adult worms.  The worms then migrate to their final habitat: S. haematobium to the bladder and uterine plexus; S. mansoni to the tributaries of the inferior mesenteric veins; and S. japonicum to the superior and inferior mesenteric veins.  Numerous eggs are laid, and some reach the exterior via the urine (S. haemoatobium) or stool (S. mansoni and S. japonica), and hatch in water to liberate miracidia.  These penetrate the intermediate host, a snail, in which cercariae develop.  Many eggs remain in the tissues and provoke a fibrotic reaction in the bladder or intestinal wall and some are swept up the portal vein and provoke periportal hepatic fibrosis.  The consequent presinusoidal hypertension results in portal systemic shunting, which is how some eggs are carried into the lungs and other organs.  Three clinical phases are recognized. Pruritis at the site of penetration may be followed by a systemic illness, with fever and eosinophilia, which corresponds to the onset of egg-laying and finally chronic schistosomiasis ensues, in which symptoms relate to egg deposition in different organs.  Diagnosis depends on the identification of eggs in the stool or terminal urine.  Mucosal biopsy at sigmoidoscopy (or cystoscopy) is a more reliable diagnostic technique.  Treatment with niridazole is appropriate for urinary and uncomplicated intestinal disease, but sever neurophsychiatric reactions preclude its use in the presence of portal hypertension or hypoalbuminaemia.  Under these circumstances there is a choice of praziquantel (active against all species) or oxamniquine, which is the treatment of choice for S. mansoni infection.
3. Hydatid disease is caused by the adult worm of Echinococcus granulosus that lives in the small intestine of the definitive host.  Eggs are passed in the feces and are eaten by the intermediate hosts – sheep and cattle.  Hydatid cysts (which are the larval state) develop in the tissues of these herbivores and, if that flesh is eaten by a dog, the cycle is completed with the development of further worms, which will pass ova in the canine feces.  When ova from canine faeces reach the small bowel the embryo is liberated, gains access to the bloodstream, and may lodge in liver, lung, brain or other tissues.  Each cyst grows slowly, having an inner germinal layer secreted by the cyst with a fibrous capsule developed from the tissues of the host: new cysts develop within the germinal layer.  As the cyst grows it causes swelling and pain, but liver function is usually normal.  An x-ray may show calcification of the capsule.  The Casoni test is sensitive but not very specific and the diagnosis is confirmed by specific complement fixation tests.  Careful surgical removal of the cyst may be required to relieve pressure effects, but great care must be exercised because any accidental spillage of cyst fluid into the tissues may cause a fatal anaphylactic reaction and there is also risk of spread of daughter cysts.  Specific treatment with mebendazole may prove valuable and diminish the risks of surgery.
I. Salmonella is a bacteria that makes people sick. It was discovered by an American scientist named Dr. Salmon, and has been known to cause illness for over 125 years. There are many different kinds of Salmonella bacteria.  Salmonella serotype Typhimurium and Salmonella serotype Enteritidis are the most common in the United States.  Salmonella infections are more common in the summer than winter. The illness people get from a Salmonella infection is called salmonellosis.  Most people infected with Salmonella develop diarrhea, fever, and abdominal cramps between 12 and 72 hours after infection. The illness usually lasts 4 to 7 days, and most individuals recover without treatment.  CDC estimates Salmonella causes about 1.2 million illnesses, 23,000 hospitalizations, and 450 deaths in the United States every year. Among these illnesses, about 1.1 million are acquired in the United States. Among the illnesses acquired in the United States, CDC estimates that food is the source for about 1 million illnesses, 19,000 hospitalizations, and 380 deaths.  Treatment of Salmonellosis in humans is with chamomile tea and most definitively metronidazole 400 mg / 200 mg children one tablet, twice a day.  After many million egg outbreaks of Salmonella in 2018 medicated chicken feed may be distributed by veterinary feed directive to Salmonella infected flocks in conjunction with chicken house cleaning so that poultry and poultry products are not condemned because of disease under 21USC§452.  To better protect the poultry flocks and environment from colonization by Salmonella bacteria it is therefore recommended to adopt the manure sampling procedure proposed: Prevention of Salmonella Enteritidis in Shell Eggs During Production Federal Register, September 22, 2004.   The cost of the inspection shall be born by the United States under 21USC§468.    
1. National surveillance for Salmonella infections was established in the United States in 1962. Clinical diagnostic laboratories submit Salmonella isolates from human clinical specimens to state and territorial public health laboratories, where they are confirmed and serotyped according to the Kaufman-White scheme. Reports of these laboratory confirmed Salmonella isolates are then submitted by state and territorial public health departments to the Centers for Disease Control and Prevention (CDC) (2). Unusual or untypable serotypes are forwarded to the National Salmonella Reference Laboratory at CDC for further characterization or con rmation; results are reported back to state and territorial public health laboratories.  Clinical animal isolates (referred to as “clinical/non-human”) are Salmonella isolates from animals with clinical signs consistent with salmonellosis; “non-clinical/non-human” isolates are Salmonella isolates identified through herd and flock monitoring and surveillance, feed sample testing, environmental testing, and USDA-FSIS food testing programs. 
2. Chickens sick with salmonella will be weak, lethargic, have purplish combs and wattles, a decreased appetite, increased thirst and distinct white, sulfur yellow or green diarrhea. In some cases, joints might be swollen and blindness might occur from swelling in the eyes. If your birds were laying, production will be drastically reduced. The symptoms of Salmonella infection can be indicative of other illnesses, too, such as Colibacillosis or Newcastle, and it is necessary to consult a vet to get a firm diagnosis.  The reason that large outbreaks of chickens ill with salmonella occur in large factory farms---the reason that it gets to the point of enormous recalls involving millions-of-eggs---is because factory farms do not care properly for their birds. They don't notice when the birds get sick, because if the birds are in tiny cages, it's not as if they can then identify that the birds are any more weak or lethargic than usual in the conditions provided. Factory farmed birds can't normally even stretch their wings because the cages are so small.  Workers at factory farms don't monitor appetite for a single bird. They won't notice when a chicken doesn't seem to be foraging as much as usual, because their birds are fed on conveyor belts. And they aren't really monitoring droppings, either. Factory farms are places where dead bird are often not noticed for many days. Salmonella bacteria are found in small concentrations nearly everywhere in the environment; it occurs in feces.  
§308f Food Poisoning

A. About 48 million people (one in six Americans) get sick, 128,000 are hospitalized, and 3,000 die each year from foodborne diseases.  The FDA has finally banned the practice of feeding cow meat and bone meal back to cows, but pigs and chickens are still routinely rendered the remains of their own species.  Of 90 million pigs in the US 65 million never see the light of day until bring trucked to slaughter. 70 percent of them have pneumonia when they die.  90 percent of US chickens are infected with leukosis (cancer) at the time of slaughter.  In the eight years from 1989 through 1996, a total of 32 million pounds of contaminated meats were recalled, an average of 4 million pounds a year.  The actual amount of meat that is actually recovered from these recalls is only a small fraction of the recall, perhaps ten percent, the rest if probably sold.  About 200 people in the US officially become sick and several die every day from E. coli 0157:H7, primarily found in ground beef and hamburger.  But only about 2 percent of E. coli 0157:H7 cases are reported.  E. coli 0157:H7 bacteria can be found in up to 50 percent of US cattle carcasses.  
Major Causes of Food Poisoning 
	Organism
	Pathogenic Mechanism
	Source
	Clinical Feature

	Escherichia coli
	Toxic or invasive
	Food, water or person-to-person
	

	Enterotoxigenic (ETEC) E.coli
	Cholera-like toxin, no invasion
	Food, water
	Traveler’s diarrhea and inability to eat green leafy vegetables

	Enterohemorrhagic (EHEC) E. coli
	Shiga-like toxin, no invasion
	Undercooked beef products
	Hemorrhagic colitis, hemolytic uremic syndrome

	Enteropathogenic E. coli (EPEC)
	Attachment, enterocyte effacement, no invasion
	Weaning foods, water
	Watery diarrhea, infants and toddlers

	Enteroinvasive (EIEC) E. coli
	Invasion, local spread
	Person-to-person
	Fever, pain, diarrhea, dysentery

	Salmonella
	Invasion, translocation, lymphoid inflammation, dissemination
	Milk, beef, eggs, poultry
	Fever, pain, diarrhea, dysentery

	Shigella
	Invasion, local spread
	Person-to-person, low inoculum
	Fever, pain, diarrhea, dysentery, epidemic spread

	Campylobacter
	Toxic or invasive
	Milk, poultry, animal contact
	Fever, pain, diarrhea, dysentery, food sources, animal reservoirs

	Yersinia enterocolitica
	Invasion, translocation, lymphoid inflammation, dissemination
	Milk, pork
	Fever, pain, diarrhea, mesenteric adenitis, extraintestinal infection, food sources

	Vibrio cholera, other Vibrios
	Enterotoxin, no invasion
	Water, shellfish, person-to-person spread
	Watery diarrhea, cholera, pandemic spread

	Clostridium difficile
	Cotyotoxin, local invasion
	Nosocomial environment
	Fever, pain, bloody diarrhea, following antibiotic use, nosocomial acquisition

	Clostridium perfringens
	Enterotoxin, no invasion
	Meat, poultry, fish
	Watery diarrhea, food sources, “pigbel”

	Staphyloccus aureus
	
	Unwashed hands 
	

	Mycobacterium tuberculosis
	Invasion, mural inflammatory foci with necrosis and scarring
	Contaminated milk, swallowing of coughed-up organism
	Chronic abdominal pain, complications of malabsorption, stricture, perforation, fistuals, hemorrhage

	Virus
	Host age
	Mode of Transmission
	Prodrome/ Duration of Illness

	Rotavirus (group A)
	6-24 months
	Person-to-person, food, water
	2 days/3-8 days

	Noroviruses
	School age; adult
	Person-to-person, water, cold foods, raw shellfish
	1-2 days/12-60 hours

	Enteric adenoviruses
	Child <2 years
	Person-to-person
	3-10 days/7+days

	Caliciviruses
	Child
	Person-to-person, water, cold foods, raw shell-fish
	1-3 days/4 days

	Astroviruses
	Child
	Person-to-person, water, raw shellfish
	24-36 hours/1-4 days


Source: Crawford ’94: Tables 17-7 pg. 792 and 17-8 on pg. 792
1. Between 1990 and 2006 the following 10 foods were the most oft cited as causing illness. No. 10: Berries (25 outbreaks, 3,397 reported illnesses) Though Hepatitis A was responsible for a nationwide outbreak in 1997, 80 percent of all cases of illness from contaminated berries were a result of Cyclospora. The illness is caused by a parasite that infects the intestines and causes stomach problems, including diarrhea. No. 9: Sprouts (31 outbreaks, 2,022 reported illnesses) Sprouts may look harmless, but they can harbor both Salmonella and E. Coli, which have caused outbreaks over the years. There are two main reasons for this. The first is that seeds can become contaminated before sprouting. The second is that they grow in warm and humid climates, which are perfect conditions for bacteria to flourish. No. 8: Tomatoes (31 outbreaks, 3,292 reported illnesses) As with sprouts, Salmonella is the most common culprit in tomato-related outbreaks, followed by the norovirus. Tomatoes can become contaminated either through their root systems or small breaks in the tomato skin. Be sure to cook your tomatoes thoroughly before eating, and be careful when ordering them when eating out: 70 percent of reported illnesses were contracted through tomatoes served at restaurants. No. 7: Ice Cream (74 outbreaks, 2,594 reported illnesses).  Even kids who hate to eat their fruits and veggies aren't immune to food-borne illnesses. A 1994 Salmonella outbreak was traced an ice cream company using the same truck to transport raw unpasteurized eggs as it used to move ice cream mix. Pregnant moms need to take extra care, as well, as the Listeria bacteria can survive on metal surfaces like those used in ice cream shops.  No. 6: Cheese (83 outbreaks, 2,761 reported illnesses) As with ice cream, the dangers in cheese are primarily traceable to two culprits: Salmonella and Listeria. Soft-cheeses are particularly prone to harboring Listeria. No. 5: Potatoes (108 outbreaks, 3,659 reported illnesses) Believe it or not, potatoes themselves are almost never to blame for outbreaks. Instead, people get sick from all the things that potatoes come into contact with between being pulled from the ground and served up on your plate. Salmonella, E. Coli, Shigella and Listeria have all caused outbreaks in the past. Contamination from other ingredients in things like potato salad, as well as from bacteria that live on deli counters, is often to blame. No. 4: Oysters (132 outbreaks, 3,409 reported illnesses) Not surprisingly, seafood causes many sicknesses. Oysters are the second-most common culprits in seafood-related illnesses. The creatures are sometimes harvested from waters containing the Norovirus, which causes intestinal inflammation. But the more dangerous Vibrio bacteria can cause a host of illnesses, including -- in people whose immune systems are compromised -- fevers, chills, skin legions, and even death. No. 3: Tuna (268 outbreaks, 2,341 reported illnesses) When it comes to contamination, tuna ranks as the most dangerous seafood for human consumption. Almost all cases of sickness were caused by Scombrotoxin, which is not caused by a bacteria or virus, but rather is the result of tuna decaying, due to not being refrigerated immediately after being caught. Scombroid poisoning can lead to nausea, cramps, and diarrhea, and the toxin can't be eliminated through cooking or canning. No. 2: Eggs (352 outbreaks, 11,163 reported illnesses) Between them, the top two foods on this list have caused more illnesses than the rest of the list combined. Not surprisingly, Salmonella is the most common culprit in egg-linked outbreaks. Salmonella survives in the intestinal tracks of chickens, and can only be assuredly killed by cooking eggs thoroughly. No. 1: Leafy Greens (363 outbreaks, 13,568 reported illnesses) Though leafy greens might seem harmless -- and indeed, healthful -- it actually makes sense that they account for so many outbreaks since greens are rarely cooked at temperatures that kill harmful bacteria. Norovirus was responsible for 64 percent of the reported cases, and is often transmitted when handlers have not washed their hands. Salmonella and E. Coli each accounted for 10 percent of the outbreaks as well.
2. One of the major causes of food poisoning is Clostridium perfringens and its toxins, C. perfringens, strain type F can produce a rare but more fatal type, enteritis necroticans. Other outbreaks of food poisoning have implicated Bacillus cereus and species of Proteus, Klebsiella, Providencia (Paracolon), Citrobacter, Psudomonas, Enterobacter, and Actinomyces.  When there is suppression of gut flora due to antibiotic therapy, overgrowth of organisms, such as Staphylococcus aureau. or Candida albicans, Stretococcus faecalis, Psuemonas aeroginosa, and Proeus mirabilis, can result in enterocolitis or infection of the bowel wall.  Enterocolitis may also be a manifestation of Salmonella, cholera, and Shigella infections.  Traveler’s diarrhea (E. coli) usually occurs following ingestion of fecally contaminated food or water; it begins abruptly and subsides within 2 to 3 days, but can lead to chronic infection. Infections with Campylobacter jejuni have recently been recognized as a common cause of diarrhea.  Large outbreaks have followed milk-borne infections, and infection has also been transmitted directly from chickens and dogs.  The organisms invades the mucosa and may elaborate an enterotoxin.  Following an incubation period of 3-5 days, the illness is heralded by rigors, headache and myalgia.  Abdominal pain may be so severe as to precipitate admission to a surgical unit.  Diarrhea may occur one or two days later and may contain blood.  The diagnosis is made by stool culture and serology.  Treatment is by fluid replacement and erythromycin may be indicated if the symptoms are severe.  Relapses occur in approximately 10% of cases.
B. Many E.coli outbreaks are linked to unsanitary slaughtering and harvesting practices, which are rampant in industrial agriculture.  Some studies have shown that the unnatural diet of corn and soy and silage made therefrom, fed to cattle in concentrated animal feeding operations (CAFOs) increase the E. coli in their digestive tracts.  In order to produce gastrointestinal disease, ingested organisms must adhere to the mucosa; otherwise they will be swept away by the fluid stream.  Adherence of enterotoxigenic organisms such as E. coli and Vibrio cholera causes effacement of the apical enterocyte membrane, with destruction of the microvillus brush border and changes in the underlying cell cytoplasm.  Bacterial enterotoxins are polypeptides that cause diarrhea.  Symptoms usually occur within a matter of hours from ingesting bacterial toxins.  Traveler’s diarrhea (E. coli) usually occurs following ingestion of fecally contaminated food or water; it begins abruptly and subsides within 2 to 3 days, but can lead to chronic infection. The proximal small bowel may be colonized by an abnormally large population of both aerobic and anaerobic organisms qualitatively similar to those present in the colon.  Although the small bowel lumen is not normally sterile, its bacterial population is held in check by the continuous peristaltic activity of the gut, normal gastric acidity, and the presence of the immune-globulins secreted into the lumen by the mucosal cells.  A wide spectrum of absorptive defects, including malabsorption of proteins, fats carbohydrates, vitamins, water and electrolytes ensues.  Treatment with appropriate antibiotics, namely metronidazole (Flagyl ER) and not Bactrim (Trimethoprim and Sulphamethoxazole) for Traveler’s diarrhea caused by E. coli, usually yields prompt clinical improvement.
1. Campylobacter is found in the majority of 70 percent of the chicken and 90 percent of the turkey carcasses sold in US supermarkets.  Campylobacter kills more Americans each year, 750, than E. coli 0157: H7 and is increasing more rapidly.  In humans, Campylobacter burrows into the mucosal layer of the intestines and causes a disease marked by sometimes bloody diarrhea and usually accompanied by fever, body ache, and abdominal pain.  Campylobacter usually doesn’t cause symptoms until a week after exposure, making it very difficult to track.  The disease usually lasts about a week, but in 20 percent of cases, there are relapses, and the disease can become severe, prolonged and life-threatening.  Roughly 40 percent of the cases of Guillain-Barre syndrome, a life threatening disorder of progressive paralysis follow recognized infection with Campylobacter. 20 to 80 percent of chickens are contaminated with Salmonella.  Symptoms of Salmonella poisoning include abdominal cramps, fever, headache, nausea, vomiting and diarrhea.  More than 650,000 Americans are sickened each year from eating Salmonella-tainted eggs and 600 die, and increase of 600 percent between 1976 and 1986. Listeria has emerged in the last few decades, ninety-two percent of people who become infected require hospitalization and 20 percent die.  Listeria thrives on the inside walls of refrigerators, where it can grow from just a few cells to millions in a matter of weeks.  It is particularly dangerous to pregnant women, who often get meningitis, and the growing babies who are often miscarried, infants who survive may have brain damage or cerebral palsy. The leading cause of kidney failure in US and Canadian children is hemolytic uremic syndrome of which 85 percent of cases are caused by E. coli 0157:H7.  Incidence of hemolytic uremic syndrome in the US is 7,500 and in the Netherlands 25.  Annual salmonella cases in the US are 1 for every 200 people, and in Sweden 1 per 10,000.  70 percent of US chickens are infected with Campylobacter but only 10 percent are infected in Norway.
2. Salmonella infections may be due to pathogens exclusive to humans (e.g. S. typhi and S. paratyphi) which are associated with the syndrome of enteric fever and pathogens which primarily affect animals (e.g. S. typhimurium, S. enteritidis and S. Heidelberg) that produce a form of food poisoning which, when contaminated food or water is ingested, is gastroenteritis confined to the bowel mucosa.  Typhoid and paratyphoid fevers are caused by Salmonella typhi and S. paratyphi.  The only reservoir for these bacteria are humans and patients can only contrat the infection from human excreta containing the salmonellae.  Outbreaks may be water borne.  Although a systemic disease the most serious complications are in the gut.  Typhoid bacilli multiply in the small bowel and penetrate the lymphoid tissue (Peyer's patches) in the submucosa, where they multiply.  Blood-borne dissemination then occurs, reaching the reticuloendothelial cells of liver and spleen.  At the end of the incubation period of 10-14 days (sometimes up to 21 days), the organisms reemerge into the blood stream, and there is heavy recolonisation of the gut via infected bile.  This leads to severe ulceration of the surface of Peyer's patches, especially in the lower ileum, and it is this deep ulceration which can cause severe melaena or free perforation of ileum into the peritoneal cavity.  The patient complains of headache, malasise, anorexia, cough and fever and tends to be constipated. Untreated, the severely affected patient sinks further into a stupor, runs a high fever, and may pass loose green stools.  Haemorrhage and perforation are major risks in the third week.  Blood culture is usually positive during the first week, and feces and urine cultures are positive during the second and third weeks.  Chloramphenicol is the antibiotic of choice, 500 mg four-hourly util defervescence and then 500 mg 6-hourly for a total of 10 days.  Some resistant strains of S. typhi have emerged, and co-trimoxazole is then helpful.  Stool cultures should become negative before the end of 3 months.  If persistently positive, the carrier state must be treated, using amoxicillin and mecillinam, or co-trimoxazole.  Chloramphenicol is not then helpful.  Continuation of the carrier state may need treatment by cholecystectomy, because infection can lie dormant in gall-bladder mucosa for years, especially if gallstones are present. 
3. Clostridium botulinum can survive much boiling and, if processing is inadequate, can survive in vegetables (especially beans) where the spores produce a neurotoxin.  The toxin is destroyed by boiling for 10 minutes.  If toxin is ingested, 12-36 hours later a flaccid paralysis comes on with prolonged respiratory failure.  Botulism is rare but nearly always fatal. Public health and military authorities have a botulism antitoxin that must be swiftly administered by a hospital.  Bacillus cereus is most often found in fried rice, it survives boiling, multiplies at room temperatures, and may not be killed by rapid frying.  Ingestion of the preformed enterotoxin induces vomiting in one to six hours.  Vibrio parahaemolyticus contaminate raw fish and is ingested with seafood.  An enterotoxin produces vomiting, pain and diarrhea within 12-24 hours.
C. Metronidazole (Flagyl ER) is the most effective antibiotic for all gastrointestinal infections and does not tend to cause a vitamin B12 deficiency, but it is reversibly carcinogenic.  Diarrhea is a significant complication of acquired immunodeficiency syndrome (AIDS) enteropathy attributable to the direct mucosal damage by HIV infection.  Diarrhea is also a complication of graft-versus-host disease, bone marrow transplantation and may be caused by exposure to radiation or chemotherapy.  Metronidazole (Flagyl ER) is uniquely useful in the treatment of diarrhea and intra-abdominal infections (including ulcers, peritonitis, intra-abdominal abscess, liver abscess), because it is effective against antibiotic resistant Clostridium difficile and although it can cause nausea as a side-effect is generally sympathetic to the gastrointestinal tract usually disturbed into malabsorption by antibiotics and NSAIDs.  Metronidazole possesses bactericidal, amebicidal, and trichomonacidal action and has direct anti-inflammatory effects and effects on neutrophil motility, lymphocyte transformation, and some aspects of cell-mediated immunity. Spectrum of activity includes most obligately anaerobic bacteria and many protozoa. Inactive against fungi and viruses and most aerobic or facultatively anaerobic bacteria.  Gram-positive anaerobes: Clostridium, C. difficile, C. perfringens, Eubacterium, Peptococcus, and Peptostreptococcus.  Gram-negative anaerobes: Active against Bacteroides fragilis, B. distasonis, B. ovatus, B. thetaiotaomicron, B. vulgatus, B. ureolyticus, Fusobacterium, Prevotella bivia, P. buccae, P. disiens, P. intermedia, P. melaninogenica, P. oralis, Porphyromonas, and Veillonella. Active against Helicobacter pylori, Entamoeba histolytica, Trichomonas vaginalis, Giardia lamblia, and Balantidium coli.  Acts principally against the trophozoite forms of E. histolytica and has limited activity against the encysted form. Resistance has been reported in some Bacteroides and T. vaginalis. Giardiasis for the treatment Giardia lamblia, the most common waterborne pathogen in North America, is performed with the oral administration of 200-250 mg 3 times daily given for 5–7 days and Clostridium difficile-associated Diarrhea and Colitis, resistant to all other antibiotics is effectively treated with 200-250 mg 4 times daily or 400-500 mg 3 times daily given for 10 days of metronidazole (Flagyl ER). Antibiotic-Associate Colitis (Pseudomembranous Colitis) is an acute colitis characterized by the formation of an adherent inflammatory “membrane” (pseudomembran) overlying sites of mucosal injury.  It is usually caused by toxins of C. difficile, a normal gut commensal.  This disease occurs most often following a course of broad-spectrum antibiotic therapy.  Nearly all antibacterial agents have been implicated, with the exception of Metronidazole (Flagyl ER) that is effective against C. difficile.  Diagnosis is confirmed by the detection of C. difficile cytotoxin in the stool   Response to treatment with Metronidazole (Flagyl ER) is usually prompt, but relapse occurs in up to 25% of patients.  A dose of metronidazole and probiotics 2 hours later is all it usually takes to promptly treat any gastrointestinal or urinary tract infection.
Article 9 Food Consumption

§309 Diet and Exercise
A. The Food Guide Pyramid was developed by the U.S. Department of Agriculture (USDA) in 1992, it is updated every five years.  For daily exercise and weight control the Dietary Guidelines for Americans are to eat servings of whole grain foods at most meals 5-11 times a day, vegetables 3-6 times a day, fruits 2-3 times a day, nuts and legumes, 1-3 times a day, fish, poultry eggs 0-2 times a day, dairy or calcium supplement (green leafy vegetables), 1-2 times a day, and to use sparingly red meat, butter, white rice, white bread, potatoes, pasta and sweets.  Stuff a cold, starve a fever.  Chest pain must be accurately diagnosed.  Eat a vegan diet for heart disease, no animal products.  Pulmonary patients must not lose weight, they must consume more calories than they expend.  White rice is the first line treatment for diarrhea and vomiting.  Vegetables lessen constipation.  People may become allergic to anything although some foods such as peanuts and chamomile tea are more allergenic than others.   

1. Eating the standard American diet that’s based on meat and dairy products, with plenty of white flour and white sugar, one-third of the women and one-half of the men in the US population die of heart disease.  The only diet for atherosclerosis, 90% of heart disease, is a vegan diet – no animal products, little protein and plenty of micronutrients.  Vegetarians and vegans (vegetarians who consume no dairy products or eggs) not only have far less heart disease, but also have lower rates of cancer, hypertension, diabetes, gallstones, kidney disease and obesity.  Not only is mortality from coronary artery disease lower in vegetarians than non-vegetarians, but vegetarian diets have been successful in arresting coronary artery disease. When it comes to heart disease the evidence is against animal products.  Vegans live on average six to ten years longer than the rest of the population and in fact seem to be healthier on every measurement we have of assessing health outcomes.  There are however a couple of nutritional deficiencies of concern.  Iron deficiency anemia causes chronic diarrhea and iron can only be found in nettles, spinach and dark leafy vegetables, that vegans need to eat at least two servings of a day to avoid a deficiency.  Calcium and phosphorus, both found in about 1% concentration in human tissue and diet, combine to form apatite, which makes bones and teeth.  Calcium can be found in green leafy vegetables.  Phosphorus can only be found in the mushrooms, soy and mung beans.  It is much easier to exercise enough to eat an omnivorous diet.  Adult sedentary workers and retirees should lean vegetable, while physical laborers, growing children and athletes benefit from high calorie foods. Weight loss is an ominous sign in pulmonary and cancer patients who must take great care to not lose weight, have limited endurance and must pack a lunch.  Stuff a cold, COPD and cancer.     

2. More than one billion adults worldwide are overweight, and at least 300 million of these are clinically obese.  According the National Center for Health Statistics, who have been tracking obesity problems for over four decades, between 1962 and 2000 the number of obese Americans, with a Body Mass Index (BMI) in excess of 30%, grew from 13% to an alarming 31% of the population.  63% of Americans are overweight with a BMI in excess of 25% in all 50 states. Childhood obesity in the United States has more than tripled in the past two decades.  The prevalence of obesity in infants under 6 months had risen 73 percent since 1980. The U.S. Surgeon General estimates obesity is responsible for 300,000 deaths every year.  One pound of fat is equivalent to approximately 3,500 kcal of energy (1kg =7,700 kcal).  In designing the exercise component of a weight loss program, the balance between intensity and duration of exercise should be manipulated to promote a high total caloric expenditure (300 to 500 kcal per session and 1,000 to 2,000 kcal per week for adults). Overweight people need to derive the advantages they can from body fat.  They are highly encouraged by the extra effort, long after healthy people stop for lunch.  Overweight people inherently have well-nourished teeth, strong bones and great muscle strength from bearing their heavy weight in daily activities.  Obese and overweight people must learn to adopt (1) a formal athletic daily exercise routine and (2) a vegan diet, without any threat of nutritional deficiency until after all their body fat relatively quickly turns into huge, attractive muscles, capable of moving their sturdy skeleton gracefully, and a heart muscle capable of performing competitive sedentary activities, without life-threatening atherosclerosis or cancer.  The goal is pain-free running.    
 Height Weight Tables for Prior and Non-Prior Service
	
Height
(inches)
	Non-Prior Service
Prior Service
	Maximum weight by years of
age for females
	Maximum weight by years of
age for males

	
	
	17-20
	21-27
	28-39
	40 and over
	17-20
	21-27
	28-39
	40 and over

	58
	Non-Prior
	112
	115
	119
	122
	-
	-
	-
	-

	
	Prior
	109
	112
	115
	119
	-
	-
	-
	-

	59
	Non-Prior
	116
	119
	123
	126
	-
	-
	-
	-

	
	Prior
	113
	116
	119
	123
	-
	-
	-
	-

	60
	Non-Prior
	120
	123
	127
	130
	139
	141
	143
	146

	
	Prior
	116
	120
	123
	127
	132
	136
	139
	141

	61
	Non-Prior
	124
	127
	131
	135
	144
	146
	148
	151

	
	Prior
	120
	124
	127
	131
	136
	140
	144
	146

	62
	Non-Prior
	129
	132
	137
	139
	148
	150
	153
	156

	
	Prior
	125
	129
	132
	137
	141
	144
	148
	150

	63
	Non-Prior
	133
	137
	141
	144
	153
	155
	158
	161

	
	Prior
	129
	133
	137
	141
	145
	149
	153
	155

	64
	Non-Prior
	137
	141
	145
	148
	158
	160
	163
	166

	
	Prior
	133
	137
	141
	145
	150
	154
	158
	160

	65
	Non-Prior
	141
	145
	149
	153
	163
	165
	168
	171

	
	Prior
	137
	141
	145
	149
	155
	159
	163
	165

	66
	Non-Prior
	146
	150
	154
	158
	168
	170
	173
	177

	
	Prior
	141
	146
	150
	154
	160
	163
	168
	170

	67
	Non-Prior
	149
	154
	159
	162
	174
	176
	179
	182

	
	Prior
	145
	149
	154
	159
	165
	169
	174
	176

	68
	Non-Prior
	154
	159
	164
	167
	179
	181
	184
	187

	
	Prior
	150
	154
	159
	164
	170
	174
	179
	181

	69
	Non-Prior
	158
	163
	168
	172
	184
	186
	189
	193

	
	Prior
	154
	158
	163
	168
	175
	179
	184
	188

	70
	Non-Prior
	163
	168
	173
	177
	189
	192
	195
	199

	
	Prior
	159
	163
	168
	173
	180
	185
	189
	192

	71
	Non-Prior
	167
	172
	177
	182
	194
	197
	201
	204

	
	Prior
	163
	167
	172
	177
	185
	189
	194
	197

	72
	Non-Prior
	172
	177
	183
	188
	200
	203
	206
	210

	
	Prior
	167
	172
	177
	183
	190
	195
	200
	203

	73
	Non-Prior
	177
	182
	188
	193
	205
	208
	212
	216

	
	Prior
	172
	177
	182
	188
	195
	200
	205
	208

	74
	Non-Prior
	183
	189
	194
	198
	211
	214
	218
	222

	
	Prior
	178
	183
	189
	194
	201
	206
	211
	214

	75
	Non-Prior
	188
	194
	200
	204
	217
	220
	224
	228

	
	Prior
	183
	188
	194
	200
	206
	212
	217
	220

	76
	Non-Prior
	194
	200
	206
	209
	223
	226
	230
	234

	
	Prior
	189
	194
	200
	206
	212
	217
	223
	226

	77
	Non-Prior
	199
	205
	211
	215
	229
	232
	236
	240

	
	Prior
	193
	199
	205
	211
	218
	223
	229
	232

	78
	Non-Prior
	204
	210
	216
	220
	235
	238
	242
	247

	
	Prior
	198
	204
	210
	216
	223
	229
	235
	238

	79
	Non-Prior
	209
	215
	222
	226
	241
	244
	248
	253

	
	Prior
	203
	209
	215
	222
	229
	235
	241
	244

	80
	Non-Prior
	214
	220
	227
	232
	247
	250
	255
	259

	
	Prior
	208
	214
	220
	227
	234
	240
	247
	250

	Height will be measured in stocking feet on a flat surface with the chin parallel to the floor. The body should be straight but not rigid, similar to the position of attention. The measurement will be rounded to the nearest inch with the following guidelines:
If the height fraction is less than 1/2 inch, round down.
If the height fraction is 1/2 inch or greater, round up.
Weight should be measured and recorded to the nearest pound.
All measurements will be taken in the APFT uniform.
Add 6 pounds per inch for males and 5 pounds per inch for females measuring over 80 inches tall.


3. In 1942, Louis Dublin, a statistician at Metropolitan Life Insurance Company, grouped some four million people who were insured with Metropolitan Life into categories based on their height, body frame (small, medium or large) and weight. He discovered that the ones who lived the longest were the ones who maintained their body weight at the level for average 25-year-olds.  To determine proper caloric intake to achieve a desired weight.  First, determine a desired weight according to the following tables: Multiply this weight by 15 calories per pound if sedentary and 20 calories if moderately active to determine proper caloric intake to maintain stasis. Finally, from this amount, subtract 500 calories per day to lose an estimated pound per week.  Children and young adults need slightly more calories and elderly people slightly less.  For people trying to lose weight there are basically two diets – calorie watching, mostly vegetarian or vegan.  The vegan diet is highly recommended for overweight people trying to lose weight.  For so long as the person has enough body fat and exercises enough to release some of its stored nutrition, the person should not suffer from diarrhea from iron or B12 deficiency anemia or tooth decay and osteoporosis from a lack of calcium phosphate apatite.      
Caloric Intake Chart for Ideal Weight
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B. A calorie is the heat required to raise the temperature of 1g of water 1ºC.  The energy value of food and human energy requirements are expressed as caloric equivalents.  Macronutrients – fat, carbohydrates and proteins provide the most food energy.  Fatty acids are used by the body as a source of energy and are provided for in our diet by animal fat and vegetable oils that when metabolized supply 9 cal/g.  Carbohydrates are complex compounds made up of sugars that when metabolized yield 4 cal/g. Proteins, are complex chains of amino acids, supplied in our diet chiefly by animal proteins –meat, milk, cheese and eggs – and to a lesser degree by plants such as legumes and nuts.  Protein when metabolised supplies about 3 cal/g.  A sedentary person therefore needs to eat between a pound of meat and a kilogram of vegetables per day. 

Estimated Caloric Need by Age and Gender
	Age and gender
	Estimated calories for those who are not physically active

	
	Total daily calorie needs*
	Daily limit for empty calories

	Children 2-3 yrs
	1000 cals
	135

	Children 4-8 yrs
	1200-1400 cals
	120

	Girls 9-13 yrs
	1600 cals
	120

	Boys 9-13 yrs
	1800 cals
	160

	Girls 14-18 yrs
	1800 cals
	160

	Boys 14-18 yrs
	2200 cals
	265

	Females 19-30 yrs
	2000 cals
	260

	Males 19-30 yrs
	2400 cals
	330

	Females 31-50 yrs
	1800 cals
	160

	Males 31-50 yrs
	2200 cals
	265

	Females 51+ yrs
	1600 cals
	120

	Males 51+ yrs
	2000 cals
	260


Source: Choosemyplate.gov

1. Males do best when they work up an appetite, second best is to be thin, obesity, sloth and disability is more difficult for men.  Women must take care to eat enough to keep some fat on their chest and hips and should definitely eat as much as a man the same height as herself.  Pubescent girls and women undergo amenhorrhea, whereby they stop ovulating and get brittle bones, as if they were undergoing menopause, if they are too thin and their athletic exertions depelete their fat supply. Recommendations for total weight gain during pregnancy and the rate of weight gain per month appropriate to achieve it may be made based on a body mass index (BMI) calculated for the pre-pregancy rate.  Underweight mothers with a BMI <19.8 should gain a total of 12.7-18.2 kg (28-40 lb) at a rate of 2.3 kg (5.0 lb) every 4 weeks.  Normal weight mothers with a BMI 19.8-26.9 should gain a total of 11.4-15.9 kg (25-35 lb) at a rate of 1.8 kg (4.0 lb) every 4 weeks.  Overweight mothers with a BMI of 26.1-29.0 should gaina toal of 6.8-11.4 kg (15-25 lb) at a rate of 1.2 kg (2.5 lb) every 4 weeks.  Obese mothers with a BMI >29.0 should gain 68 kg (15 lb) at a rate of 0.9 kg (2.0 lb) every 4 weeks.  Twin gestation by a normal mother requires a weigth gain of 15.9-20.4 kg (35-40 lb) at a rate of 2.7 kg (6.0 lb) every 4 weeks.  

2. Physical activity increases caloric needs, so those who are more physically active need more total calories and have a larger limit for empty calories.  The total caloric expenditure of runners completing a marathon is difficult, if not impossible to measure accurately.  However, using a treadmill it has been shown that the energy expended running is approximately 1.5kcal/kg/mile.  Therefore, if a marathon were held on a motor-driven treadmill, a 50kg runner would expend 1,970 kcal, a 60kg runner 2,360 kcal, a 70 kg runner 2,750 kcal, and 80 kg runner 3,140 kcal, and so on. Most marathon runners require approximately 2,400 kcal to finish the 26.2 miles.  Running a marathon doubles the appetite and raises caloric need to an estimated 4,800 kcal.  Running a half marathon raises caloric need to an affordable 3,600 kcal.  Where a sedentary person might need to eat between a pound of meat and a kilogram of vegetables per day, because it is difficult to run with more than a fist of food in the stomach most athletes prefer to eat high calorie foods such as pancakes, eggs, cheese, meat and nuts before and while they are exercising, to get the most nutrition from the least mass, and then eat a more complex vegetable filled meal when done.

C. The American College of Sports Medicine defines physical fitness as a set of attributes that people have, or achieve, that relates to the ability to perform physical activity.  The fitness components of cardio-respiratory endurance, muscular strength and endurance, flexibility, and body composition are all inherent within a generalized exercise prescription.  The Surgeon General’s Report, Physical Activity and Health, states: “…significant health benefits can be obtained by including a moderate amount of physical activity (e.g. brisk walking, running, resistance training, recreational sports) on most, if not all, days of the week. Additional health benefits can be gained through greater amounts of physical activity. People who can maintain a regular regimen of activity that is of longer duration, or of more vigorous intensity, are likely to derive greater benefit.” The vast majority of physically active adults are not involved in structure, formal exercise programs, nor do they need to be.  There is however excellent evidence that good physical fitness reduces all-cause mortality, and coronary artery disease; good evidence that it reduces disease rates of hypertension, obesity, colon cancer, non-insulin dependent diabetes and osteoporosis; some evidence that it reduces disease rates of stroke, breast, prostate and lung cancer; although there is no apparent difference in disease rates across activity categories in peripheral vascular disease, rectal, stomach or pancreatic cancer, or osteoarthritis. 

1.  The best way to lose weight is to take in fewer calories than burned and to aim for a weight loss of about 1 or 2 pounds a week. Exercise most days of the week for at least 30 minutes. This is the most effective way to lose weight.  Diet is extremely important.  Nutrition is all about the study of food and how our bodies use food as fuel for growth and daily activities. The macro-nutrients, or "big" nutrients include proteins, carbohydrates, and fats. The micro-nutrients, or "little" nutrients are the vitamins and minerals needed to be healthy.  Calories are the basic unit of food energy.  A healthy diet consists exclusively of fruit, vegetables and whole grains.  Meat, bread and dairy products are luxury foods that are excessively fattening and should be avoided most of the time, although the fats, proteins, vitamins and minerals are important in moderation.  Sweets, junk food, fast food, fried food, processed foods such as hydrogenated fats and oils (trans-fats), white flour, white rice and bread, and high fructose corn syrup, should be avoided all of the time.  
2. To determine proper caloric intake to achieve a desired weight.  First, determine a desired weight according to the following tables: Multiply this weight by 15 calories per pound if sedentary and 20 calories if moderately active to determine proper caloric intake to maintain stasis.  Finally, from this amount, subtract 500 calories per day to lose an estimated pound per week.  Children and young adults need slightly more calories and elderly people slightly less.  Reduction of body weight is a frequently desired outcome in exercise programs.  One pound of fat is equivalent to approximately 3500 kcal of energy (1kg =7700 kcal).  In designing the exercise component of a weight loss program, the balance between intensity and duration of exercise should be manipulated to promote a high total caloric expenditure (300 to 500 kcal per session and 1000 to 2000 kcal per week for adults).  Obese individuals are at an increased relative risk for orthopedic injury and thus may require that the intensity of exercise be maintained at or below the intensity recommended for imporovement of cardiorespiratory endurance.  Non-weightbearing activity and rotation of exercise modalities may be necessary and frequent modification in frequency and duration may also be required.
Exercise Calorie Expenditure Chart, by Weight and Activity
	Activity 
	90 lbs. 
	100 lbs. 
	110 lbs. 
	120 lbs. 
	130 lbs. 
	140 lbs. 
	150 lbs. 
	160 lbs. 
	170 lbs. 
	180 lbs. 
	190 lbs. 
	200 lbs. 
	220 lbs. 
	240 lbs. 
	260 lbs. 
	280 lbs. 
	300 lbs.

	Aerobic dancing 
	104 
	115 
	127 
	138 
	149 
	161 
	172 
	184 
	195 
	207 
	218 
	230 
	253 
	276 
	299 
	322 
	345 

	Aerobics, 4" step 
	131 
	145 
	160 
	174 
	189 
	203 
	218 
	232 
	247 
	261 
	276 
	290 
	319 
	348 
	377 
	406 
	435 

	Aerobics, slide 
	135 
	150 
	165 
	180 
	195 
	210 
	225 
	240 
	255 
	270 
	285 
	300 
	330 
	360 
	390 
	420 
	450 

	Badminton 
	135 
	150 
	165 
	180 
	195 
	210 
	225 
	240 
	255 
	270 
	285 
	300 
	330 
	360 
	390 
	420 
	450 

	Basketball (game) 
	198 
	220 
	242 
	264 
	286 
	308 
	330 
	352 
	374 
	396 
	418 
	440 
	484 
	528 
	572 
	616 
	660 

	Basketball (leisurely)
	117 
	130 
	143 
	156 
	169 
	182 
	195 
	208 
	221 
	234 
	247 
	260 
	286 
	312 
	338 
	364 
	390 

	Bicycling, 10 mph 
	112 
	125 
	138 
	150 
	162 
	175 
	188 
	200 
	213 
	225 
	237 
	250 
	275 
	300 
	325 
	350 
	375 

	Bicycling, 13 mph 
	180 
	200 
	220 
	240 
	260 
	280 
	300 
	320 
	340 
	360 
	380 
	400 
	440 
	480 
	520 
	560 
	600 

	Billiards 
	41 
	45 
	49 
	54 
	58 
	63 
	68 
	72 
	76 
	81 
	85 
	90 
	99 
	108 
	117 
	126 
	135 

	Bowling 
	50 
	55 
	60 
	66 
	72 
	77 
	82 
	88 
	94 
	99 
	105 
	110 
	121 
	132 
	143 
	154 
	165 

	Canoeing, 2.5 mph 
	63 
	70 
	77 
	84 
	91 
	98 
	105 
	112 
	119 
	126 
	133 
	140 
	154 
	168 
	182 
	196 
	210 

	Canoeing, 4.0 mph 
	122 
	135 
	149 
	162 
	175 
	189 
	202 
	216 
	230 
	243 
	257 
	270 
	297 
	324 
	351 
	378 
	405 

	Croquet 
	54 
	60 
	66 
	72 
	78 
	84 
	90 
	96 
	102 
	108 
	114 
	120 
	132 
	144 
	156 
	168 
	180 

	Cross country ski, hard 
	297 
	330 
	363 
	396 
	429 
	462 
	495 
	528 
	561 
	594 
	627 
	660 
	726 
	792 
	858 
	924 
	990 

	Cross country ski, easy 
	140 
	155 
	171 
	186 
	202 
	217 
	232 
	248 
	263 
	279 
	294 
	310 
	341 
	372 
	403 
	434 
	465 

	Cross country ski, med 
	198 
	220 
	242 
	264 
	286 
	308 
	330 
	352 
	374 
	396 
	418 
	440 
	484 
	528 
	572 
	616 
	660 

	Dancing (noncontact) 
	90 
	100 
	110 
	120 
	130 
	140 
	150 
	160 
	170 
	180 
	190 
	200 
	220 
	240 
	260 
	280 
	300 

	Dancing (slow) 
	50 
	55 
	60 
	66 
	72 
	77 
	82 
	88 
	94 
	99 
	105 
	110 
	121 
	132 
	143 
	154 
	165 

	Gardening, moderate 
	81 
	90 
	99 
	108 
	117 
	126 
	135 
	144 
	153 
	162 
	171 
	180 
	198 
	216 
	234 
	252 
	270 

	Golfing (walking) 
	90 
	100 
	110 
	120 
	130 
	140 
	150 
	160 
	170 
	180 
	190 
	200 
	220 
	240 
	260 
	280 
	300 

	Golfing (with a cart) 
	63 
	70 
	77 
	84 
	91 
	98 
	105 
	112 
	119 
	126 
	133 
	140 
	154 
	168 
	182 
	196 
	210 

	Handball 
	207 
	230 
	253 
	276 
	299 
	322 
	345 
	368 
	391 
	414 
	437 
	460 
	506 
	552 
	598 
	644 
	690 

	Hiking 10 lb. load 
	162 
	180 
	198 
	216 
	234 
	252 
	270 
	288 
	306 
	324 
	342 
	360 
	396 
	432 
	468 
	504 
	540 

	Hiking 20 lb. load 
	180 
	200 
	220 
	240 
	260 
	280 
	300 
	320 
	340 
	360 
	380 
	400 
	440 
	480 
	520 
	560 
	600 

	Hiking 30 lb. load 
	211 
	235 
	259 
	282 
	306 
	329 
	352 
	376 
	399 
	423 
	446 
	470 
	517 
	564 
	611 
	658 
	705 

	Hiking, no load 
	140 
	155 
	171 
	186 
	202 
	217 
	232 
	248 
	263 
	279 
	294 
	310 
	341 
	372 
	403 
	434 
	465 

	Housework 
	81 
	90 
	99 
	108 
	117 
	126 
	135 
	144 
	153 
	162 
	171 
	180 
	198 
	216 
	234 
	252 
	270 

	Ironing 
	45 
	50 
	55 
	60 
	65 
	70 
	75 
	80 
	85 
	90 
	95 
	100 
	110 
	120 
	130 
	140 
	150 

	Jogging, 5 mph 
	167 
	185 
	203 
	222 
	240 
	259 
	278 
	296 
	315 
	333 
	352 
	370 
	407 
	444 
	481 
	518 
	555 

	Jogging, 6 mph 
	207 
	230 
	253 
	276 
	299 
	322 
	345 
	368 
	391 
	414 
	437 
	460 
	506 
	552 
	598 
	644 
	690 

	Mopping 
	77 
	85 
	94 
	102 
	111 
	119 
	128 
	136 
	144 
	153 
	162 
	170 
	187 
	204 
	221 
	238 
	255 

	Mowing 
	122 
	135 
	149 
	162 
	175 
	189 
	202 
	216 
	230 
	243 
	257 
	270 
	297 
	324 
	351 
	378 
	405 

	Ping Pong 
	81 
	90 
	99 
	108 
	117 
	126 
	135 
	144 
	153 
	162 
	171 
	180 
	198 
	216 
	234 
	252 
	270 

	Raking 
	68 
	75 
	82 
	90 
	98 
	105 
	112 
	120 
	128 
	135 
	142 
	150 
	165 
	180 
	195 
	210 
	225 

	Raquetball 
	185 
	205 
	225 
	246 
	266 
	287 
	308 
	328 
	349 
	369 
	389 
	410 
	451 
	492 
	533 
	574 
	615 

	Rowing (leisurely) 
	68 
	75 
	82 
	90 
	98 
	105 
	112 
	120 
	128 
	135 
	142 
	150 
	165 
	180 
	195 
	210 
	225 

	Rowing machine 
	162 
	180 
	198 
	216 
	234 
	252 
	270 
	288 
	306 
	324 
	342 
	360 
	396 
	432 
	468 
	504 
	540 

	Running, 08 mph 
	274 
	305 
	336 
	366 
	396 
	427 
	458 
	488 
	518 
	549 
	579 
	610 
	671 
	732 
	793 
	854 
	915 

	Running, 09 mph  
	297 
	330 
	363 
	396 
	429 
	462 
	495 
	528 
	561 
	594 
	627 
	660 
	726 
	792 
	858 
	924 
	990 

	Running, 10 mph 
	315 
	350 
	385 
	420 
	455 
	490 
	525 
	560 
	595 
	630 
	665 
	700 
	770 
	840 
	910 
	980 
	1050 

	Scrubbing the floor 
	126 
	140 
	154 
	168 
	182 
	196 
	210 
	224 
	238 
	252 
	266 
	280 
	308 
	336 
	364 
	392 
	420 

	Scuba diving 
	171 
	190 
	209 
	228 
	247 
	266 
	285 
	304 
	323 
	342 
	361 
	380 
	418 
	456 
	494 
	532 
	570 

	Shopping for groceries 
	54 
	60 
	66 
	72 
	78 
	84 
	90 
	96 
	102 
	108 
	114 
	120 
	132 
	144 
	156 
	168 
	180 

	Skipping rope 
	257 
	285 
	313 
	342 
	370 
	399 
	428 
	456 
	484 
	513 
	541 
	570 
	627 
	684 
	741 
	798 
	855 

	Snow shoveling 
	176 
	195 
	215 
	234 
	253 
	273 
	292 
	312 
	332 
	351 
	371 
	390 
	429 
	468 
	507 
	546 
	585 

	Snow skiing, downhill 
	117 
	130 
	143 
	156 
	169 
	182 
	195 
	208 
	221 
	234 
	247 
	260 
	286 
	312 
	338 
	364 
	390 

	Soccer 
	176 
	195 
	215 
	234 
	253 
	273 
	292 
	312 
	332 
	351 
	371 
	390 
	429 
	468 
	507 
	546 
	585 

	Squash 
	185 
	205 
	225 
	246 
	266 
	287 
	308 
	328 
	349 
	369 
	389 
	410 
	451 
	492 
	533 
	574 
	615 

	Stair climber machine 
	144 
	160 
	176 
	192 
	208 
	224 
	240 
	256 
	272 
	288 
	304 
	320 
	352 
	384 
	416 
	448 
	480 

	Stair climbing 
	126 
	140 
	154 
	168 
	182 
	196 
	210 
	224 
	238 
	252 
	266 
	280 
	308 
	336 
	364 
	392 
	420 

	Swimming (25 yrd/min) 
	108 
	120 
	132 
	144 
	156 
	168 
	180 
	192 
	204 
	216 
	228 
	240 
	264 
	288 
	312 
	336 
	360 

	Swimming (50 yrd/min) 
	202 
	225 
	248 
	270 
	292 
	315 
	338 
	360 
	382 
	405 
	428 
	450 
	495 
	540 
	585 
	630 
	675 

	Table Tennis 
	81 
	90 
	99 
	108 
	117 
	126 
	135 
	144 
	153 
	162 
	171 
	180 
	198 
	216 
	234 
	252 
	270 

	Tennis 
	144 
	160 
	176 
	192 
	208 
	224 
	240 
	256 
	272 
	288 
	304 
	320 
	352 
	384 
	416 
	448 
	480 

	Tennis (doubles) 
	99 
	110 
	121 
	132 
	143 
	154 
	165 
	176 
	187 
	198 
	209 
	220 
	242 
	264 
	286 
	308 
	330 

	Trimming hedges 
	94 
	105 
	115 
	126 
	136 
	147 
	158 
	168 
	178 
	189 
	199 
	210 
	231 
	252 
	273 
	294 
	315 

	Vacuuming 
	68 
	75 
	82 
	90 
	98 
	105 
	112 
	120 
	128 
	135 
	142 
	150 
	165 
	180 
	195 
	210 
	225 

	Volleyball (game) 
	108 
	120 
	132 
	144 
	156 
	168 
	180 
	192 
	204 
	216 
	228 
	240 
	264 
	288 
	312 
	336 
	360 

	Volleyball (leisurely) 
	63 
	70 
	77 
	84 
	91 
	98 
	105 
	112 
	119 
	126 
	133 
	140 
	154 
	168 
	182 
	196 
	210 

	Walking, 2 mph 
	54 
	60 
	66 
	72 
	78 
	84 
	90 
	96 
	102 
	108 
	114 
	120 
	132 
	144 
	156 
	168 
	180 

	Walking, 3 mph 
	72 
	80 
	88 
	96 
	104 
	112 
	120 
	128 
	136 
	144 
	152 
	160 
	176 
	192 
	208 
	224 
	240 

	Walking, 4 mph 
	90 
	100 
	110 
	120 
	130 
	140 
	150 
	160 
	170 
	180 
	190 
	200 
	220 
	240 
	260 
	280 
	300 

	Washing the car 
	68 
	75 
	82 
	90 
	98 
	105 
	112 
	120 
	128 
	135 
	142 
	150 
	165 
	180 
	195 
	210 
	225 

	Waterskiing 
	144 
	160 
	176 
	192 
	208 
	224 
	240 
	256 
	272 
	288 
	304 
	320 
	352 
	384 
	416 
	448 
	480 

	Waxing the car 
	90 
	100 
	110 
	120 
	130 
	140 
	150 
	160 
	170 
	180 
	190 
	200 
	220 
	240 
	260 
	280 
	300 

	Weeding 
	90 
	100 
	110 
	120 
	130 
	140 
	150 
	160 
	170 
	180 
	190 
	200 
	220 
	240 
	260 
	280 
	300 

	Weights (40 sec. down) 
	230 
	255 
	280 
	306 
	332 
	357 
	382 
	408 
	433 
	459 
	484 
	510 
	561 
	612 
	663 
	714 
	765 

	Weights (60 sec. down) 
	171 
	190 
	209 
	228 
	247 
	266 
	285 
	304 
	323 
	342 
	361 
	380 
	418 
	456 
	494 
	532 
	570 

	Weights (90 sec. down) 
	112 
	125 
	138 
	150 
	162 
	175 
	188 
	200 
	213 
	225 
	237 
	250 
	275 
	300 
	325 
	350 
	375 

	Window cleaning 
	68 
	75 
	82 
	90 
	98 
	105 
	112 
	120 
	128 
	135 
	142 
	150 
	165 
	180 
	195 
	210 
	225 


Source: Nutribase Professional Nutrition and Fitness Software.  

3. Exercise is necessary to burn off excess calories and to keep the body fit.  Most exercise routines involve strength exercises such as push up and sit ups as well as cardiovascular exercise.  Cardiovascular exercise is by far the most important part of an exercise routine. Being physically active is one of the most important steps that Americans of all ages can take to improve their health. The 2008 Physical Activity Guidelines for Americans provides science-based guidance to help Americans aged 6 and older improve their health through appropriate physical activity. Children and adolescents should do 60 minutes (1 hour) or more of physical activity daily.  All adults should avoid inactivity. Some physical activity is better than none, and adults who participate in any amount of physical activity gain some health benefits.  For substantial health benefits, adults should do at least 150 minutes (2 hours and 30 minutes) a week of moderate-intensity, or 75 minutes (1 hour and 15 minutes) a week of vigorous-intensity aerobic physical activity, or an equivalent combination of moderate- and vigorous intensity aerobic activity. Aerobic activity should be performed in episodes of at least 10 minutes, long enough to break a sweat and increase heart beat and respiration, and, it should be spread throughout the week. For additional and more extensive health benefits, adults should increase their aerobic physical activity to 300 minutes (5 hours) a week of moderate intensity, or 150 minutes a week of vigorous intensity aerobic physical activity, or an equivalent combination of moderate- and vigorous-intensity activity. Additional health benefits are gained by engaging in physical activity beyond this amount.   Ideally a person would exercise for at least an hour five days a week. The basic exercise routine should include at least 100-500 push ups, 200-300 sit ups, and 1 to 3 to 26 miles of jogging.  The goal is a flat stomach.  Don’t do to much when starting out, stop if injured, in time, with perseverance all goals can be achieved.  Exercise is the difference between two or three meals a day.

D. The Marine Corp physical fitness test (PFT) is the exercise program upon which all other formal exercise programs are based.  The 1-1-1 Physical Fitness Assessment, consists of one minute of push-ups, one minute of sit-ups, and a timed, one-mile run.  Soldiers are allowed a minimum of 5 minutes and a maximum of 10 minutes to recover between events.  50 push-ups in one minute, 50 sit-ups in three minutes and three mile run in less than 28:00 minutes is the goal.  Women and people over 40 have slightly lower requirements.  Clients often start out doing push-ups on their knees and work up to 40 to 50 regular push-ups without stopping to rest.  To enter Marine Corp basic training men have to do 2 pull-ups, 44 sit-ups in two minutes and 1.5 mile run in 13:30 minutes; women do a flexed arm hang for 12 seconds, 44 sit-ups in two minutes  and one mile run in 10:30 minutes.  The Marine Corp Physical Fitness Requirements for men are three pull-ups, 50 crunches diminishing with age to 40 and 3-mile run in 28:00 minutes diminishing with age to 33:00.  For women it is a 15 second flexed arm hang and 50 crunches diminishing to 40 with age and 3-mile run in 31:00 minutes diminishing to 36:00 minutes with age.  The Boston marathon is one of the last marathons in the United States to require qualifying times be run before the race,3:05 for men and 3:35 for women between the ages of 18-34, rising five minutes every four year increments to 80+ times of 4:55 for men and 5:25 for women.  Most cardiologists tend to agree with the Marine Corp on the three mile minimum daily run.  Swimming causes pneumonia.
 Marine Corp Sex and Age Adjusted Physical Fitness Requirements

	Age
	Push-ups 1 minute
	Crunches 3 minutes
	Pull-ups
	3-Mile Run

	Goal
	Sets of 50-100
	Sets of 50-100
	Sets of 10-20
	25:00

	Male 17-26 
	50
	50
	3
	28:00

	27-39
	45
	45
	3
	29:00

	40-45
	45
	45
	3
	30:00

	46+
	40
	40
	3
	33:00

	Females 17-26
	50
	50
	Flexed Armed Hang 15 seconds
	31:00

	27-39
	45
	45
	15 seconds
	32:00

	40-45
	45
	45
	15 seconds
	33:00

	46+
	40
	40
	15 seconds
	36:00


Source: Army Study Guide

1. The Walk-to-Run Program is for people whose 1-mile time was slower than 8:30 or a female with a 1-mile time slower than 10:30 minutes.  During the first four weeks alternate walking and running for 10:30 minutes and repeat the walk-run routine five times in each training session.  At week five run continuously for the time period listed on the training schedule. Run at a pace that can be maintained for the entire time or distance without feeling out of breath.  The ability to carry on a conversation while running (the talk test), indicates the right pace. Males with 1-mile times 8:30 or faster or a female 10:30 or faster should practice speed running, carry a backpack or increase the distance to the minimal daily distance of 10 km to 10 miles used by most athletes trying to stay healthy and keep the marathon within reach.  

2. The recommended rate of progression in an exercise conditioning program has three stages, the initial conditioning stage, improvement stage and maintenance stage.  The initial conditioning stage includes light muscular endurance activities and moderate-level cardio respirator endurance activities that produce minimal muscle soreness and control injuries. This stage usually lasts up to four weeks and is dependent upon the individual’s adaptation to exercise. The duration of the main activity during the initial stage will begin with approximately fifteen to twenty minutes and may progress to thirty minutes or more. The goal of the improvement stage is to provide a gradual increase in the overall exercise stimulus to allow for more significant improvements in your fitness level. The goal of the maintenance stage is the long-term maintenance of the cardio-respiratory and muscular strength and endurance fitness developed during the weeks spent in the improvement stage.  Exercise must be conducted daily at the proper intensity to bring about the desired changes in the body. Missing a whole week of sessions, will probably set the program back a week. If unable to perform certain exercises perform more of those able to do in order to ensure minimal cardiorespiratory exertion.  Adequate nutrition, rest and recovery must be studied to optimize health, physical fitness improvement, and control injuries. The military physical training prescription takes approximately 45 minutes per day, and should be done everyday. Training does not require a gym or expensive equipment. It is best to start with just the resistance of the body to develop proper form.  Each standardized physical training session expends approximately 300-400 kilocalories found in a ½ cup of cooked rice, cereal, or pasta about the same size of a fist.
3. Exercising with more than a fistful of food in the stomach is likely to cause indigestion and could lead to ulceration.  To be pain free, run at least three miles a day, exercise in the morning and throughout the day, rather than waiting till afternoon.  Since the decadence of the automobile and television the number of people struggling with obesity and the related chronic diseases of diabetes, heart disease and cancer have risen.  The Global Strategy on Diet, Physical Activity and Health 2003 reports that chronic diseases are now the major cause of death and disability worldwide. Noncommunicable conditions, including cardiovascular diseases (CVD), diabetes, obesity, cancer and respiratory diseases, now account for 59% of the 56.5 million deaths annually and 45.9% of the global burden of disease.  Half of the 17 million deaths resulting from chronic disease were from (CVD).  Relatively few risk factors – high cholesterol, high blood pressure, obesity, smoking and alcohol – cause the majority of the chronic disease burden.  Conversely, relatively few factors benefit a person’s health and longevity – a balanced diet, exercise, and freedom from stress.
E. Chronic abdominal disease is often first noted as colic that is intolerably painful with exercise, forcing the patient to curtail their athletic endeavor.  Because of the complicated overlapping functions of the abdominal organs, lymphatic, biliary, urinary and digestive system clinical diagnosis begins by pinpointing the part of the abdomen where pain if felt, e.g. upper right quadrant pain (liver, gallbladder), epigastric pain (transverse colon, duodenum, stomach), left upper quadrant pain (pancreas, spleen), or flank pain (kidneys).  Exercise is not the cure for gastrointestinal disease.  In general, do not exercise with more than a fist of food in the stomach.  Snack frequently.  A fresh, healthy, gluten,, lactose, fat, potato and sugar free diet may be sufficient to keep epigastric pain and colitis tolerable, but the colic tends to linger on and flare up with every indulgence in fast food.  Effective medicine is needed.  Stone breaker (Chanca piedra) works overnight against both gallstones and urinary stones.  Metronidazole is a uniquely effective antibiotic for infectious diarrhea, abdominal herniations and arthritic lower extremity infections, and without gastrointestinal side effects.  Metronidazole is contraindicated in the first trimester of pregnancy, may cause neurotoxicity, cannot be consumed in the same day as alcohol and is not effective against viruses or fungi.  With probiotic supplementation antibiotics and other necessary medicines such as NSAIDs, antineoplastics, antifungals, antiprotozoals and antirejection drugs are much better tolerated without chronic gastrointestinal side-effects.  

1. Data gathered on diet and cancer shows certain classes of fruits and vegetables seem to work against specific cancers.  Mouth and throat cancer are treated with carrots, citrus fruits, green vegetables and turmeric.  Lung cancer is treated with carrots, leafy green vegetables and possibly tomatoes.  Stomach cancer is treated with carrots, leafy green vegetables, tomatoes and garlic.  Bladder cancer is treated with cruciferous vegetables like broccoli.  Colon and rectal cancer are treated with raw and green vegetables, especially those high in the vitamin folic acid (sometimes called folate).  Breast cancer is treated with carrots.  Prostate cancer responds will to tomatoes and cooked and processed tomato products more than two times a week.  Among more than one hundred thousand men and women participating in the Nurses' Health Study and the Health Professionals Follow-up Study, it was found that eating about thirty servings of fruits and vegetables a week was associated with a 30 percent lower risk of the most common kind of stroke (ischemic stroke).  One extra serving of fruits or vegetables  day decreases the chances of having an ischemic stroke by about 6 percent, with most benefit accruing from eating broccoli, spinach, kale, romaine lettuce, and citrus fruit or juice.  An innovative study called DASH (Dietary Approaches to Stop Hypertension) showed that eating more fruits and vegetables can substantially lower blood pressure, especially when they are part of a diet low in animal fat and without salt. The average person needs less than 1 gram of sodium a day to keep systems in good working order.  The average person gets between 2 and 5 grams a meal.  That's up to 15 grams, or about 4 teaspoons of salt a day.  The excess is excreted but not always before it can do some damage pulling water from cells and thus increasing blood pressure.  Salt is hidden in many common foods that people with high blood pressure must be aware of; examples; macaroni and cheese, 1 cup 1,343 mg of salt, canned chili with beans 1 cup 1,336 mg of salt, corned beef brisket, 3 ounces 964 mg, cottage cheese ½ cup 457 mg, canned peas 1 cup 428 mg, slice of apple pie 333 mg, American cheese one slice 300 mg.  

2. About 75% of patients with idiopathic bowel disease believe their symptoms are related to what they eat.  However, only a very rare occasion can they identify specific foods that are likely culprits in an attack of symptoms.  Often the blame is assigned more or less on the basis of prejudice or on a single unfortunate instance, in the absence of any other proof.  Although there is no master list of universally forbidden foods, various sugars (lactose and fructose) may have an impact on symptoms.  Other foods may be culprits as well, specifically, eggs and beef have been associated with unpleasant symptoms. Elimination diets will not be diagnostic or even effective in the patient who gets symptoms only infrequently.  Patients who suffer symptoms infrequently should be directed to be less introspective about infrequent episodes. If a food of food group looks like a likely suspect, then a diet absolutely devoid of that substance should be tried for 5 to 7 days.

3. The solutions used for intravenous feeding have high osmolalities and, if infused into peripheral veins, can cause thrombophlebitis.  Preferably these solutions should be administered via a silicon rubber catheter, the distal end of which is passed to the superior vena cava through a subclavical/cephalic or, less frequently, an internal jugular vein.  This enables the venous return of 2-3 liters a minute to dilute the infused solution.  The use of the subclavian vein carries a definite risk of pneumothorax.  Therefore the cephalic vein may be preferred.  The usual source for parenteral nutrition is glucose, given as hypertonic dextrose, but energy can be derived also from lipid, which has a higher energy density and is less sclerosant to the vasculature.  In severe catabolic states (ie. More than 18 g nitrogen loss in 24 h), however, glucose should be used because the uptake of plasma triacylglycerol by tissues is impaired.  Nitrogen is provided as crystalline α amino acids, of which 40% should be essential amino acids.  Lipid is administered as 10% to 20% intralipid preparation, to which fat-soluble vitamin supplements can be added.  Commercial supplements of trace elements and vitamins are added to the infusates.  A recent major practical advance is that nutrients are metabolized more efficiently if given simultaneously, and this reduces insulin requirements.  Furthermore, pre-mixing nutrient solutions reduces the risk of bacterial contamination.  Ideally, the solutions are prepared daily, according to prescription, by a pharmacist and dispensed in sealed 'giving bags' making home parenteral nutrition a possibility in the management of severe gastrointestinal failure.         

§309a Nutrition
A. The composition of an average human reflects the nature of the nutrients required in the diet.  Water is the most abundant chemical compound in living human cells, accounting for 65-90% of each cell. Each water molecule consists of two hydrogen atoms bonded to one oxygen atom, but the mass of each oxygen atom is much higher than the combined mass of the hydrogen. All organic compounds contain carbon, which is why carbon is the second most abundant element in the body. Six elements account for 99% of the mass of the human body: oxygen, carbon, hydrogen, nitrogen, calcium, and phosphorus. Although aluminum and silicon are abundant in the earth's crust, they are found in trace amounts in the human body.  The average 70 kg adult human body contains approximately 3 x 1027 atoms and contains at least detectable traces of 60 chemical elements. About 25 of these elements are thought to play an active positive role in life and health in humans. Calcium phosphate apatite are inorganic compounds encountered in many different mineralized tissues, around the body in concentrations of 1.5% for calcium and 1.2% for phosphorus, but most significantly in bones and teeth . Although calcium can be found in green leafy vegetables and in high quantities in dairy products, and supplememtation is not indicated until menopause, phosphorus is only found in animal products, soy and mung beans, and is not generally found in multivitamins, as it is only necessary as a supplement to prevent dental caries (a pH moderating calcium carbonate, natural chalk, tooth powder may be needed) in vegans and heal broken bones, due to its high availability in the normal diet.  Diarrhea associated with iron and vitamin B12 deficiency anemia are the only other known supplemenetary concerns of people wishing for the longevity of a vegan diet, after losing all their excess adipose tissue (fat) to a low calorie diet.  Most health conscious people, opt for the vegetarian maintenance diet after curing their potentially fatal heart disease and cancer with a vegan diet.  The continuous cellular turnover of proteins and lipids, the loss of desquamated epithelial cells and hair, and the loss of water and electrolytes in urine and sweat means that there is a daily obligate loss of nutrients to be replaced.  Additionally, nutrients are required to meet the compositional and energy demands of growth and reproduction, which increase susceptibility to malnutrition.  The body is able to synthesize many of the amino acids and fatty acids it needs for protein and lipid synthesis but is dependent upon an adequate supply of essential amino acids, fatty acids, minerals and vitamins.  Whereas energy requirements may be met by the catabolism of fat stores and of some protein, this is only beneficial in the management of abnormal metabolic states such as obesity.  People otherwise require a certain minimum daily energy and protein intake to maintain balance, better expressed in calories.  An individual's nutrient requirements cannot be predicted accurately; the metabolic and biochemical bases of nutrition and of nutrient interaction are too poorly defined, but the recommended daily allowances (RDI) are designed to meet the requirements of 97% of a healthy population, and are frequently revised. 

Elements in the Human Body

	Element
	Percent by Mass


	Oxygen
	65

	Carbon
	18

	Hydrogen
	10

	Nitrogen
	3

	Calcium
	1.5

	Phosphorus
	1.2

	Potassium
	0.2

	Sulfur
	0.2

	Chlorine
	0.2

	Sodium
	0.1

	Magnesium
	0.05

	Iron, Cobalt, Copper, Zinc, Iodine
	<0.05 each

	Selenium, Fluorine
	<0.01 each


Source: Chang '07 pg. 52
B. Since 1941, when the first RDAs were published, they have been updated 10 times by the Food and Nutrition Board of the National Academy of Sciences.. The most recent revision was in 1989 when RDAs were determined for protein, 11 vitamins, and 7 minerals.  In 1995, the Food and Nutrition Board deemed that a new, more comprehensive approach was necessary to setting dietary guidelines. So the Board replaced and expanded the current RDAs with Dietary Reference Intakes (DRIs) to provide recommended nutrient intakes for use in a variety of settings. The DRIs are actually a set of four reference values. (1) Recommended Dietary Allowance (RDA) is the average daily dietary intake of a nutrient that is sufficient to meet the requirement of nearly all (97-98%) healthy persons.  (2) Adequate Intake (AI) for a nutrient is only established when an RDA cannot be determined. (3) Tolerable Upper Intake Level (UL) is the highest daily intake of a nutrient that is likely to pose no risks of toxicity for almost all individuals. As intake above the UL increases, risk increases. (4) Estimated Average Requirement (EAR) is the amount of a nutrient that is estimated to meet the requirement of half of all healthy individuals in the population.  Each of these reference values distinguishes between gender and different life stages. RDAs, AIs and ULs are dietary guidelines for individuals, whereas EARs provide guidelines for groups and populations.
1. Federal regulations require manufacturers to include information about the ingredients contained in a  food, as well as the food's nutrition profile, somewhere on the food label. Ingredients are listed in descending order by weight.  The nutrition facts panel gives a detailed accounting of how a serving of the food rates nutritionally, first by providing information about calorie count and key nutrients and then by comparing that information to reference value or standard requirements – calories, total fat in grams per serving, how much is trans-fat, saturated or unsaturated (monounsaturated or polyunsaturated) fat, cholesterol in mg, the AMA recommends that Americans eat less than 300 mg a day. Sodium guidelines encourage 2,400 mg of sodium, 1 teaspoon of salt a day or less.  Total carbohydrates may be further explained in grams of sugar and grams of fiber.  Protein is not much of a guide.  Daily values of several different nutrients such as vitamin A, vitamin C, calcium, and iron, show how they contribute to the daily requirements set by the Food and Nutrition Board of the National Academy of Sciences.
Recommended Dietary Allowance Water and Macronutrients

	Life Stage
	Total Water

(l/d)
	Carbo-hydrate

(g/d)
	Total Fiber (g/d)
	Fat

(g/d)
	Linoleic Acid (g/d)
	Α-linoleic Acid (g/d)
	Protein

	Infants
	
	
	
	
	
	
	

	0-6 mo.
	0.7
	60
	n/a
	31
	4.4
	0.5
	9.1

	6-12 mo.
	0.8
	95
	n/a
	30
	4.6
	0.5
	11.0

	Children
	
	
	
	
	
	
	

	1-3 y.
	1.3
	130
	19
	n/a
	7
	0.7
	13

	4-8 y.
	1.7
	130
	25
	
	10
	0.9
	19

	Males
	
	
	
	
	
	
	

	9-13 y.
	2.4
	130
	31
	
	12
	1.2
	34

	14-18 y.
	3.3
	130
	38
	
	16
	1.6
	52

	19-30 y.
	3.7
	130
	38
	
	17
	1.6
	56

	31-50 y.
	3.7
	130
	38
	
	17
	1.6
	56

	51-70 y.
	3.7
	130
	30
	
	14
	1.6
	56

	>70 y.
	3.7
	130
	30
	
	14
	1.6
	56

	Females
	
	
	
	
	
	
	

	9-13 y.
	2.1
	130
	26
	
	10
	1.0
	34

	14-18 y.
	2.3
	130
	26
	
	11
	1.1
	46

	19-30 y.
	2.7
	130
	25
	
	12
	1.1
	46

	31-50 y.
	2.7
	130
	25
	
	12
	1.1
	46

	51-70 y.
	2.7
	130
	21
	
	11
	1.1
	46

	>70 y.
	2.7
	130
	21
	
	11
	1.1
	46

	Pregnancy
	
	
	
	
	
	
	

	14-18 y.
	3.0
	175
	28
	
	13
	1.4
	71

	19-30 y.
	3.0
	175
	28
	
	13
	1.4
	71

	31-50 y.
	3.0
	175
	28
	
	13
	1.4
	71

	Lactation
	
	
	
	
	
	
	

	14-18 y
	3.8
	210
	29
	
	13
	1.3
	71

	19-30 y.
	3.8
	210
	29
	
	13
	1.3
	71

	31-50 y.
	3.8
	210
	29
	
	13
	1.3
	71


Source: Dietary Reference Intakes, Food and Nutrition Board, Institute of Medicine, National Academies Last updated September 26, 2013 

C. Total water includes all water contained in food, beverages, and drinking water.  Based on g protein per kg of body weight for the reference body weight, e.g., for adults 0.8 g/kg body weight for the reference body weight. Fluid replacement during a marathon or other long distance run is a factor in the runner's performance.  Sweat rates among marathon runners of 1.09 liters/m2/hour have been observed.  Thus is a runner (world class) requires 2 ½ hours to run the 26.2 miles, then perspiration losses alone would approach five to six liters of fluid, resulting in a five to six kilogram body weight loss.  A marathon runner weighing 50 to 60 kilograms could expect to lose approximately 10% of body weight in perspiration alone.  However, no significant plasma volume loss is noted after prolonged exercise without fluid replacement. These findings suggest that a large portion of the body water lost through perspiration muscle come from intracellular sources to replenish the plasma volume to prevent circulatory collapse.  Although plasma volume may be maintained at water losses which approach 10% of body weight, the ability to continue to cool the body to prevent hyperthermia may become impaired.  When water deficits exceed 3% of the runner's body weight, even in cool environmental conditions, rectal temperature rises.  Water deficits of more than 4% of body weight may lead to fatigue and loss of desire to win, which many marathon runners experience in the last few miles of the race.  Sweat gland activity seems to be controlled by the frequency of cutaneous thermal receptors.  The rate of change of skin temperature and the absolute skin temperature controlling perspiration rates and eventual body fluid losses can be affected by several factors.  Some of these factors are running velocity, body weight, surface to volume ratio, direction and velocity of the wind, absolute ambient temperature, relative humidity, type and color of clothing, proportion of skin surface area exposed to the air, incline or decline percentage of the marathon course, amount of heat generated by exposure of the runner to direct sunlight, terrain of the marathon course, amount, type and temperature of replacement fluids, individual running efficiency, the level of training of the runner, the amount of endogenous water stored by glycogen stores in the cells, and the level of heat acclimation of the runner.

1. When fluids were ingested runners controlled their body temperature better than those with no fluid allowance.  The attempt at rapid replacement of fluids, electrolytes and possible nutrients is limited by gastric emptying. Adding small amounts of glucose to water delays gastric emptying when glucose concentration exceeds 139mM.  Cold solutions have been shown to exit the stomach more quickly than warm solutions.  Ingested solutions at 5°C were emptied from the stomach at nearly twice the rate of solutions ingested at room temperature.  Gastric emptying is also enhanced by an increase in gastric volume to some degree. The rate of gastric emptying for water and hypotonic solutions increases an estimated 3.3 ml/min for every 100 ml increase until the level of 600-800 ml total content is reached whereupon additional fluid does not increase the rate of gastric emptying and pain may be induced from large gastric volume.  Exercise has no effect on gastric emptying until the working efforts reach approximately 70% of maximum capacity, above which level gastric emptying is delayed. 

D. A calorie is the heat required to raise the temperature of 1g of water 1ºC.  The energy value of food and human energy requirements are expressed as caloric equivalents.  Macronutrients – fat, carbohydrates and proteins provide the most food energy.  Fatty acids are used by the body as a source of energy and are provided for in our diet by animal fat and vegetable oils that when metabolized supply 9 cal/g.  Alcohol has a caloric index of 7 kcal/g.  Carbohydrates are complex compounds made up of sugars that when metabolized yield 4 cal/g. Proteins, are complex chains of amino acids, supplied in our diet chiefly by animal proteins –meat, milk, cheese and eggs – and to a lesser degree by plants such as legumes and nuts.  A complete protein when metabolized supplies about 4 cal/g.  A sedentary person therefore needs to eat between a pound of meat and a kilogram of vegetables per day.  

1. Almost all the fats in our diet are triglycerides – three fatty acids bound together by a "glue" known as glycerol.  There are four main categories of fatty acids – saturated, monounsaturated, polyunsaturated and trans fatty acids.  Conventional wisdom is that a Mediterranean diet based in olive oil is the best for cardiovascular health.  Coconut oil may be even healthier.  Other oil products tend to be problematic. Types of fat: Mono-unsaturated fat is liquid at room temperature, beneficially lowers LDL, and raises HDL cholesterol; examples; olives and olive oil, canola oil, peanut oil, cashews, almonds, peanuts, and most other nuts, peanut butter, and avocados.  Polyunsaturated fats are liquid at room temperature, beneficially lower LDL and raise HDL cholesterol; examples; corn, soybean, safflower, and cottonseed oils, fish.  Saturated fats are solid at room temperature, and unhealthily raise both LDL and HDL cholesterol; examples; whole milk, butter, cheese and ice cream, red meat, chocolate, coconuts, coconut milk and coconut oil.  Chocolate and coconuts are particularly vegan and healthy.  Trans-fat are solid or semi-solid at room temperature and raise LDL cholesterol unhealthily; examples; most margarine, vegetable shortening, partially hydrogenated vegetable oil, deep-fried chips, many fast foods, most commercial baked goods.  One carefully controlled metabolic study from Holland showed that calories from trans fats not only raised LDL (bad) cholesterol as much as did calories from saturated, fats, but trans fats also substantially lowered HDL (good) cholesterol.  Other studies have shown that trans fats increase the amount of triglycerides and a substance called lipoprotein (a) in the bloodstream, both of which have been implicated in the causation of atherosclerosis.  

a. By 1995 in Europe, margarines were mostly free of trans fats. In the United States, trans fats in margarines decreased a bit in the 1980s and 1990s as companies began making some margarines and spreads that were higher in polyunsaturated fats, and incidentally, lower in trans-fats, while the fast-food industry switched to heavily hydrogenated vegetable oils high in trans-fats.  After almost five years of study the Food and Drug Administration decided in late 1999 that it would require food labels to list the amount of trans-fats in addition to the amount of total and saturated fats.  It is estimated this prevents thirty thousand or more premature heat disease death each year due to trans-fats in the food supply.  Countries with lower average fat intake have lower rates of breast, colon or prostate cancer than countries with higher average fat intakes.  The steady decline in deaths due to heart disease that occurred during the 1970s and 1980s has slowed and the percentage of adult Americans with diabetes has increased almost 40 percent over the last 20 years, affecting an estimated 16 million Americans.  Around the world, the number of adults with diabetes is expected to jump from 135 million in 1995 to 300 million by 2025.  

2. Carbohydrates are traditionally divided into two categories: simple and complex.  Simple carbohydrates are portrayed as bad nutrition while complex carbohydrates are highly regarded.  Simple carbohydrate are sugars.  The simplest simple carbohydrates are glucose (sometimes called dextrose), fructose (also called fruit sugar) and galactose (a part of milk sugar).  Table sugar contains sucrose, made by joining a molecule of glucose with one of fructose, and milk contains lactose, made by joining a molecule of glucose with one of galactose.  Simple carbohydrates provide energy and little else.  Complex carbohydrates are more complex, long chains of linked sugars.  Although there many types of complex carbohydrates in food, the main one is starch, a long chain of glucose molecules.  The human digestive system can break down complex carbohydrates like starch into their component sugars.  Others are quite indigestible and pass largely unchanged through the stomach and the intestines.  These indigestible carbohydrates, called fiber, are an important part of diet. In the average American diet, carbohydrates contribute about half of all calories.  Half of these carbohydrate calories come from just seven sources: bread (15%), soft drinks and sodas (9%), cakes, cookies, quick breads and doughnuts (7%), sugars syrups, and jams (6%), white potatoes (5%), ready-to-eat cereals (5%), and milk (5%).  Because the simple sugar molecules are the primary fuel for the most of the body's tissues, complex mechanisms are in place to make sure that the level of glucose in the bloodstream doesn't shoot too high or drift too low.  The rise in blood sugar (glucose) is followed quickly by a parallel rise in insulin.  This hormone, produced by special cells in the pancreas, ushers glucose inside of muscle and other cells.  As cells sponge up glucose, blood sugar levels fall first, followed closely by insulin levels.  

a. Faltering insulin production is an early sign of type 2 diabetes, which is also called non-insulin dependent or adult-onset diabetes.  Resistance to insulin keeps blood sugar at high levels for longer periods and forces the pancreas to produce extra insulin in order to jam glucose into cells, and the insulin making cells in the pancreas may wear out and stop producing insulin. Four things contribute to insulin resistance: obesity, inactivity, trans-fats and Native America, Pacific Island or Asian heritage.  According to the glycemic index (GI) products made from refined grains, like white bread, bagels and crackers, have a rapid and strong influence on blood sugar.  Those that are less refined, such as whole-grain breads, and cereals, have relatively lower glycemic indices, as do beans, vegetables and fruits.  In the Nurses' Health Study and the Health Professionals Followup Study, participants who ate the most cereal fiber from grains (about 7.5 grams per day, the equivalent of a bowl of oatmeal and two pieces of whole wheat bread) were 30 percent less likely to develop types 2 diabetes than those who ate the least grain fiber (less than 2.5 grams per day).  Eating cold breakfast cereal seems to have a protective effect on the development of diabetes, while cola beverages, white bread, white rice, French fries and cooked potatoes were all associated with increased risk of diabetes.  Constipation is the number one gastrointestinal complaint in the United States accounting to more than two million physician visits a year, and $725 million in over-the-counter laxative sales.  Diverticulosis is the development of tiny, easily irritated pouches inside the colon and diverticulitis, is the often painful inflammation of these pouches.  Fiber from cereals, as well as from fruits and vegetables, adds bulk to the stool and softens it.  Together, these actions decrease pressure inside the intestinal tract and help prevent diverticular disease.

b. Since sugar crossed the Atlantic the number dental caries in the bone record has increased from 10% to 95% by the time of death.  The introduction of fluoride into some water supplies has reduced dental carries somewhat but fluoride makes cheap enamel and tooth decay is nearly certain for everyone. Sugar can be found in ketchup, canned, packaged and prepared foods.  Sugar is difficult to avoid and easy to love.  The best solution is to brush your teeth thoroughly within 10 minutes of eating sugar and floss as needed.  It is not wise to brush the enamel off your teeth within half an hour of eating acidic foods, which build the enamel, such as milk, or clean the teeth, such as citrus.  To build healthy enamel, bones and skin plenty of calcium and phosphorus are needed to make apatite.  One cup of milk supplies about all the calcium and phosphorus a person needs daily.  Two quarts of milk can supply a person with 106% of their daily caloric need.  Potatoes and milk make a balanced diet.  Many adults are lactose intolerant.  Half of Hispanic Americans, 75 percent of African Americans, and more than 90 percent of Asian Americans can't tolerate a lot of lactose.  A glass of milk can have unpleasant consequences.  Cheese aged over 60 days contains no lactose because it has been completely converted to lactic acid. Calcium can be found in green leafy vegetables and phosphorus in mushrooms, soy and mung beans.   

c. Grains have nourished humans since early times, but somewhere most lost touch with their goodness and must diversify their granaries and cooking styles.  When storing or cooking whole grains soaking whole grains, either for a few hours or overnight helps to reduce cooking time, toasting whole grains helps intensify their nutty flavor, the best measure of doneness is tenderness, store whole grains in airtight containers in the refrigerator in the summer, cooked whole grains must be eaten within six hours without refrigeration and will keep in the refrigerator for 2 to 3 days and also freezes well.  Amaranth is rich in iron and calcium, cholesterol free with a small amount of unsaturated fat.  Barley has a nutty-flavor and retains a chewy texture even when cooked, a good source of protein and fiber.  Brown rice gets its characteristic brown color and nutty flavor form the fact that the bran or outer layer is left on when the rice is harvested.  Buckwheat is toasted and soled either whole or ground and called kasha when cooked and must be combined with other grains to make a tasty and healthy pilaf.  Bulgur is a whole grain form of wheat that is steamed or boiled and ground, it is cholesterol free, high in fiber and protein.  Corn is a fair source of vitamin A, is cholesterol free and rich in fiber.  Couscous is not technically a whole grain but is high in protein, with 8 grams per 1 cup cooked.  Flaxseed has a wonderful nutty flavor that works will in baked goods, is high in fiber and omega-3 fatty acids, that protect against heart disease and other ills.  Millet is a tiny yellow-gold grain sold as bird food, eaten in Africa and Asia for its flavor and strong nutritional profile rich in thiamin and iron, providing 20-25 percent of the RDI, with significant amounts of protein, fiber and potassium.  Oats are one of the world's most popular grains valued for their flavor, versatility and medical power.  Oatmeal is made from whole-grain oats husked of their outer bran coating.  Rolled oats are simmered for about 10 minutes.  Steel cut oats are firmer and nuttier but take 40 minutes to cook and the berries contain high levels of protein to which the gluten intolerant are sensitive although it is good for the heart.  Oat bran can be added to baked goods or cereal.  Oat groats are whole-oat kernels that must be simmered for 30-45 minutes and can be toasted and added to baked goods.  Oat flour is richer in fiber than white flour and lacks gluten the protein that helps yeast breads rise.  Quinoa is a South America grain, grown in the Andes with a nutty flavor and provides a complete protein as high quality the protein found in meat and eggs.  Rye is a hearty cereal grain that can grow just about anywhere.  Rye flour is low in gluten (the protein that helps bread to rise), makes dense loaves of bread and is usually used in combination with a higher-protein flour like wheat or with gluten powder.  Spelt is an ancient cousin of wheat but has slightly higher protein than wheat and can be tolerated by people with wheat allergies. Triticale is a slightly sweet hybrid of wheat and rye, higher in protein than wheat, but lower in gluten.  Wheat berries can be soft or hard, soft wheat is low in gluten and is ground into pastry flour, hard wheat is high in  gluten and is ground into bread flours.  Wild rice is the seed of an aquatic grass with a stellar fiber content and nutty flavor that is cholesterol free and low in fat.

4. Protein requirements vary, with children, pregnant and lactating women, and men undergoing strenuous exercise requiring larger amounts.  Beyond infancy a child requires about 10% of his caloric intake in protein. The amount of protein in a mother’s breast milk is 5 percent of calories.  According to the World Health Organization (WHO) the human minimum protein requirement is 5% of total calories, according to the US Recommended Dietary Allowance for adults 10% of total calories.  For optimum protein intake WHO recommends 10-15% of calories.  Although much smaller than lipids, protein is by its very nature too large to be absorbed into human cells which are themselves composed of protein and must be broken down into amino acids to pass through the cell walls. Rice and beans make a complete protein.  

a. It is known that adults need just under 1 gram of protein per kilogram of weight daily.  That's about 8 grams for every twenty pounds, or about 50 grams for an adult woman, and 65 grams for an adult man.  A cup of yogurt at lunch and a serving of chicken plus rice and beans for dinner adds up to about 60 grams of protein.  Because it is so easy to get protein, it's uncommon for healthy adults to have a protein deficiency.  In the average American meat-centered diet, about 15 percent of calories comes from protein.  In largely vegetarian, rice-based diets that are common throughout Asia, about 12% of calories come from protein.  Rice, a carbohydrate, is about 8 percent protein.  From a global health standpoint, eating vegetable protein is a lot more efficient, not to mention kinder to the earth, than eating meat.  Feeding grain to cattle in order to make steaks and hamburgers takes 50 grams of grain to make 1 gram of edible protein from beef.  Protein in general have been linked to a variety of chronic diseases

E. An individual's nutrient requirements cannot be predicted accurately; the metabolic and biochemical bases of nutrition and of nutrient interaction are too poorly defined, but the recommended daily allowances (RDI) are designed to meet the requirements of 97% of a healthy population, and are frequently revised.  Recommended Dietary Allowance (RDAs) in bold type and Adequate Intakes (AIs) in ordinary type followed by an asterisk (*) - undifferentiated.  Vitamin A retinol activity equivalents (RAEs)1 RAE = 1 μg retinol, 12 μg β-carotene, 24 μg α-carotene, or 24 μg β-cryptoxanthin.  Vitamin E α-Tocopherol includes RRR-α-tocopherol, the only form of α-tocopherol that occurs naturally in foods, and the 2R-stereoisomeric forms of α-tocopherol (RRR-, RSR-, RRS-, and RSS-α-tocopherol) that occur in fortified foods and supplements. It does not include the 2S-stereoisomeric forms of α-tocopherol (SRR-, SSR-, SRS-, and SSS-α-tocopherol), also found in fortified foods and supplements. Niacin equivalents (NE). 1 mg of niacin = 60 mg of tryptophan. As dietary folate equivalents (DFE). 1 DFE = 1µg food folate = 0.6 µg of folic acid from fortified food or as a supplement consumed with food = 0.5 µg of a supplement taken on an empty stomach.  In view of evidence linking folate intake with neural tube defects in the fetus, it is recommended that all women capable of becoming pregnant consume 400 µg from supplements or fortified foods in addition to intake of food folate from a varied diet.  It is assumed that women will continue consuming 400 µg from supplements or fortified food until their pregnancy is confirmed and they enter prenatal care, which ordinarily occurs after the end of the periconceptional period—the critical time for formation of the neural tube.  As cholecalciferol. 1 µg cholecalciferol = 40 IU vitamin D. Although AIs have been set for choline, there are few data to assess whether a dietary supply of choline is needed at all stages of the life cycle, and it may be that the choline requirement can be met by endogenous synthesis at some of these stages. Because 10 to 30% of older people may malabsorb food-bound B12, it is advisable for those older than 50 years to meet their RDA mainly by consuming foods fortified with B12 or a supplement containing B12. 
Recommended Dietary Allowance and Adequate Intakes of Vitamins

	Life Stage
	A  ret inol

(µg

/d)


	C

(mg /d)
	D

(µg

/d)


	E

(mg /d)
	K

(µg

/d)


	Thia

min

(mg /d)
	Rib 

ofla

vin

(mg /d)
	Nia cin

(mg /d)
	B6
(mg /d)
	Fol ate

(µg

/d)


	B12
(µg

/d)


	Pan toth enic acid

(mg /d)
	Bio tin

(µg

/d)


	Cho line

(mg /d)

	Infants
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0-6 mo.
	400
	40
	10
	4
	2.0
	0.2
	0.3
	2
	0.1
	65
	0.4
	1.7
	5
	125

	6-12 mo.
	500
	50
	10
	5
	2.5
	0.3
	0.4
	4
	0.3
	80
	0.5
	1.8
	6
	150

	Children
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1-3 y.
	300
	15
	15
	6
	30
	0.5
	0.5
	6
	0.5
	150
	0.9
	2
	8
	200

	4-8 y.
	400
	25
	15
	7
	55
	0.6
	0.6
	8
	0.6
	200
	1.2
	3
	12
	250

	Males
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9-13 y.
	600
	45
	15
	11
	60
	0.9
	0.9
	12
	1.0
	300
	1.8
	4
	20
	375

	14-18 y.
	900
	75
	15
	15
	75
	1.2
	1.3
	16
	1.3
	400
	2.4
	5
	25
	550

	19-30 y.
	900
	90
	15
	15
	120
	1.2
	1.3
	16
	1.3
	400
	2.4
	5
	30
	550

	31-50 y.
	900
	90
	15
	15
	120
	1.2
	1.3
	16
	1.3
	400
	2.4
	5
	30
	550

	51-70 y.
	900
	90
	15
	15
	120
	1.2
	1.3
	16
	1.7
	400
	2.4
	5
	30
	550

	>70 y.
	900
	90
	20
	15
	120
	1.2
	1.3
	16
	1.7
	400
	2.4
	5
	30
	550

	Females
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9-13 y.
	600
	45
	15
	11
	60
	0.9
	0.9
	12
	1.0
	300
	1.8
	4
	20
	375

	14-18 y.
	700
	65
	15
	15
	75
	1.0
	1.0
	14
	1.2
	400
	2.4
	5
	25
	400

	19-30 y.
	700
	75
	15
	15
	90
	1.1
	1.1
	14
	1.3
	400
	2.4
	5
	30
	425

	31-50 y.
	700
	75
	15
	15
	90
	1.1
	1.1
	14
	1.3
	400
	2.4
	5
	30
	425

	51-70 y.
	700
	75
	15
	15
	90
	1.1
	1.1
	14
	1.5
	400
	2.4
	5
	30
	425

	>70 y.
	700
	75
	20
	15
	90
	1.1
	1.1
	14
	1.5
	400
	2.4
	5
	30
	425

	Pregnancy
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14-18 y.
	750
	80
	15
	15
	75
	1.4
	1.4
	18
	1.9
	600
	2.6
	6
	30
	450

	19-30 y.
	770
	85
	15
	15
	90
	1.4
	1.4
	18
	1.9
	600
	2.6
	6
	30
	450

	31-50 y.
	770
	85
	15
	15
	90
	1.4
	1.4
	18
	1.9
	600
	2.6
	6
	30
	450

	Lactation
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14-18 y
	1200
	115
	15
	19
	75
	1.4
	1.6
	17
	2.0
	500
	2.8
	7
	35
	550

	19-30 y.
	1300
	120
	15
	19
	90
	1.4
	1.6
	17
	2.0
	500
	2.8
	7
	35
	550

	31-50 y.
	1300
	120
	15
	19
	90
	1.4
	1.6
	17
	2.0
	500
	2.8
	7
	35
	550


Source: Dietary Reference Intakes, Food and Nutrition Board, Institute of Medicine, National Academies Last updated September 26, 2013
1. Vitamin A helps maintain the cells that line the body's interior surfaces, boosting production or white blood cells, and helping direct bone remodeling, it regulates cell growth and differentiation and the transformation of light that hits the eye's retina into electrical impulses the brain interprets as images.  The threshold appears to be in the range of the current recommended daily intakes – 5000 IU for men (the equivalent of 1,000 micrograms of retinol or 6,000 micrograms of beta-carotene) and 4,000 IU for women (the equivalent of 800 micrograms of reginol or 4,8000 micrograms of beta-carotene).  Good sources of preformed vitamin A are liver, fish liver oil, eggs, and dairy products.  Provitamin A comes from several carotenoids, including alpha-carotene, beta-carotene and beta-cryptoxanthin found in carrots, yellow squash, red and green peppers, spinach, kale and other green leafy vegetables.  Vitamin C plays a role in infection control and helps make collagen, a substance needed for healthy bones, ligaments, teeth, gums, blood vessels and is involved in making several hormones and chemical messengers used in the brain and nerves.  Citrus fruits prevent scurvy, a once feared disease that killed an estimated two million sailors between 1500 and 1800.  The current recommended daily intake for vitamin C is 75 mg a day for women and 90 mg a day for men, with an extra 35 mg a day for smokers.  There seems to be no harm in getting more, though the latest dietary reference cautions against taking megadoses above 2,000 a day.  Most peole get between 5 and 15 IU of vitamin E a day, yet it takes several hundred IUs a day to significantly block the oxidation of LDL cholesterol and the biggest inhibition happens at about 800 IUs a day.  In the Nurses' Health Study and Health Professionals Follow-up Study, lower risks of heart disease in women and men  in those who took vitamin E supplements of at least 100 IUs for at least two years, usually 400 IU vitamin E daily.  The latest dietary reference intakes increased the recommnedd daily intake to 15 mg of vitamin E from food, the equivalent of 22 IU from natural source vitamin or 33 IU of synthetic form.  Vitamin E is safe up to doses of 1,000 mg a day.  Too much vitamin E causes a worsening of a rare eye problem known as retinitis pigmentosa and reduce the blood's ability to clot so should not be taken by people taking blood thinners.

2. There are eight B vitamins – thiamine, niacin, riboflavin, pantothenic acid, biotin, B6, B12, and folic acid.   All of these help a variety of enzymes do their jobs, ranging from releasing energy form carbohydrates and fat to breaking down amino acids and transporting oxygen and energy-containing nutrients around the body.  Vitamin B6 is a group of six related compounds mostly involved with making and breaking down amino acids, the building blocks of protein.  The classic signs of too little B6 are dermatitis, anemia, depression and confusion and convulsions and too little B6 means too much homocysteine and an increased risk of heart disease.  One form of vitamin B6 helps convert eh amino acid tryptophan into serotonin, an important chemical messenger used by the brain, nervous system and digestive tract.  Getting too little vitamin B12 can cause pernicious anemia, and other problems including memory loss and dementia, muscle weakness, loss of appetite, and tingling in the arms and legs and can lead to an accumulation of homocysteine, since vitamin B12 is involved in converting homocysteine into the amino acid methionine.  Because vitamin B12 is only found in animal products, deficiencies tend to crop up in strict vegetarians, also called vegans.  People with inflammatory bowel disease or AIDS can have problems absorbing vitamin B12, from food and drinking too much alcohol interferes with this vitamin as do a number of drugs, including some acid-neutralizing drugs used to treat ulcers, colchicine, used to treat gout and Dilantin, used to treat seizures. The current recommended daily intake for vitamin B12 is 6 micrograms.  Liver is clearly the most efficient food source of B12, delivering about 23 micrograms per ounce. Other good sources include tuna, yogurt, cottage cheese and eggs.  In 1998 the Institute of Medicine's Food and Nutrition Board set the recommended daily allowance for folic acid at 400 micrograms per day.  Increasing folic acid intake reduces homocysteine levels and following the federal regulation that all grain products be enriched with folic acid beginning in 1980 and average blood folate levels among participants of doubled and average homocysteine levels fell by 7 percent.

Determined Tolerable Upper Intake Limits for Vitamins

	Life Stage
	A

(µg

/d)


	C

(mg /d)
	D

(µg

/d)


	E

(mg /d)
	Nia cin

(mg /d)
	B6
(mg /d)
	Fol ate

(µg

/d)


	Cho line

(mg /d)

	Infants
	
	
	
	
	
	
	
	

	0-6 mo.
	600
	n/a
	25
	n/a
	n/a
	n/a
	n/a
	n/a

	6-12 mo.
	600
	n/a
	38
	n/a
	n/a
	n/a
	n/a
	n/a

	Children
	
	
	
	
	
	
	
	

	1-3 y.
	600
	400
	63
	200
	10
	30
	300
	1.0

	4-8 y.
	900
	650
	75
	300
	15
	40
	400
	1.0

	Males
	
	
	
	
	
	
	
	

	9-13 y.
	1700
	1200
	100
	600
	20
	60
	600
	2.0

	14-18 y.
	2800
	1800
	100
	800
	30
	80
	800
	3.0

	19-30 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	31-50 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	51-70 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	>70 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	Females
	
	
	
	
	
	
	
	

	9-13 y.
	1700
	1200
	100
	600
	20
	60
	600
	2.0

	14-18 y.
	2800
	1800
	100
	800
	30
	80
	800
	3.0

	19-30 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	31-50 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	51-70 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	>70 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	Pregnancy
	
	
	
	
	
	
	
	

	14-18 y.
	2800
	1800
	100
	800
	30
	80
	800
	3.0

	19-30 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	31-50 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	Lactation
	
	
	
	
	
	
	
	

	14-18 y
	2800
	1800
	100
	800
	30
	80
	800
	3.0

	19-30 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5

	31-50 y.
	3000
	2000
	100
	1000
	35
	100
	1000
	3.5


Source: Dietary Reference Intakes, Food and Nutrition Board, Institute of Medicine, National Academies Last updated September 26, 2013 n/a used instead of ND = Not determinable due to lack of data of adverse effects in this age group and concern with regard to lack of ability to handle excess amounts. 
F. The intake of minerals has also been subjected to recommended daily allowance.  In the United States, the official currently recommended intake of calcium is 1,000 mg a day from ages nineteen to fifty, 1,200 mg a day for ages fifty and over and 1,300 mg a day for pregnant or lactating women.  As the body digests protein, it releases amino acids into the bloodstream, the protein, drawn mostly form the skeleton, helps neutralize these acids.  A number of studies have shown the more protein consumed, the more calcium excreted in the urine.  When it comes to leaching calcium from bone, animal protein is somewhat more powerful than vegetable protein. Bone and dental enamel formation and healing is a hematopoietic process whereby dietary calcium and phosphorus (found in animal products, soy and mung beans) combine to form hydroxy-apatite.  A number of other vitamins and minerals are involved in smaller quantities.  Vitamin D is a fat-soluble vitamin that helps the body absorb calcium to create dense bones.  Women consuming more than 109 micrograms of Vitamin K a day were found by the Nurses' Health Study to have be 30 percent less likely to break a hip than women got less than that amount.  Vitamin K is mainly found in green vegetables such as dark green lettuce, broccoli, spinach, Brussels sprouts, and kale.  Fluoride is added to drinking water and toothpaste to fight cavities, however it creates cheap bone and has not been found to be highly effective at preventing or treating osteoporosis.

Recommended Dietary Allowance and Adequate Intakes of Minerals

	Life Stage
	Cal cium

(mg

/d)
	Chr

omi

um

(µg

/d)
	Cop

per

(µg

/d)
	Flu oride

(mg

/d)
	Iod

ine

(µg

/d)


	Iron

(mg

/d)
	Mag

nes

ium

(mg

/d)
	Man

gan 

ese

(mg

/d)
	Mol

ybd

enu

m

(µg

/d)
	Pho sph orus

(mg

/d)
	Sel eni um

(µg

/d)
	Zin

c

(mg /d)
	Pot ass ium

(g /d)
	Sod ium

(g /d)
	Chl ori de 

(g /d)

	Infants
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0-6 mo.
	200
	0.2
	200
	0.01
	110
	0.27
	30
	0.0 03
	2
	100
	15
	2
	0.4
	0.12
	0.18

	6-12 mo.
	260
	5.5
	220
	0.5
	130
	11
	75
	0.6
	3
	275
	20
	3
	0.7
	0.37
	0.57

	Children
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1-3 y.
	700
	11
	340
	0.7
	90
	7
	80
	1.2
	17
	460
	20
	3
	3.0
	1.0
	1.5

	4-8 y.
	1000
	15
	440
	1
	90
	10
	130
	1.5
	22
	500
	30
	5
	3.8
	1.2
	1.9

	Males
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9-13 y.
	1300
	25
	700
	2
	120
	8
	240
	1.9
	34
	1250
	40
	8
	4.5
	1.5
	2.3

	14-18 y.
	1300
	35
	890
	3
	150
	11
	410
	2.2
	43
	1250
	55
	11
	4.7
	1.5
	2.3

	19-30 y.
	1000
	35
	900
	4
	150
	8
	400
	2.3
	45
	700
	55
	11
	4.7
	1.5
	2.3

	31-50 y.
	1000
	35
	900
	4
	150
	8
	420
	2.3
	45
	700
	55
	11
	4.7
	1.5
	2.3

	51-70 y.
	1000
	30
	900
	4
	150
	8
	420
	2.3
	45
	700
	55
	11
	4.7
	1.3
	2.0

	>70 y.
	1200
	30
	900
	4
	150
	8
	420
	2.3
	45
	700
	55
	11
	4.7
	1.2
	1.8

	Females
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9-13 y.
	1300
	21
	700
	2
	120
	8
	240
	1.6
	34
	1250
	40
	8
	4.5
	1.5
	2.3

	14-18 y.
	1300
	24
	890
	3
	150
	15
	360
	1.6
	43
	1250
	55
	9
	4.7
	1.5
	2.3

	19-30 y.
	1000
	25
	900
	3
	150
	18
	310
	1.8
	45
	700
	55
	8
	4.7
	1.5
	2.3

	31-50 y.
	1000
	25
	900
	3
	150
	18
	320
	1.8
	45
	700
	55
	8
	4.7
	1.5
	2.3

	51-70 y.
	1200
	20
	900
	3
	150
	8
	320
	1.8
	45
	700
	55
	8
	4.7
	1.3
	2.0

	>70 y.
	1200
	20
	900
	3
	150
	8
	320
	1.8
	45
	700
	55
	8
	4.7
	1.2
	1.8

	Pregnancy
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14-18 y.
	1300
	29
	1000
	3
	220
	27
	400
	2.0
	50
	1250
	60
	12
	4.7
	1.5
	2.3

	19-30 y.
	1000
	30
	1000
	3
	220
	27
	350
	2.0
	50
	700
	60
	11
	4.7
	1.5
	2.3

	31-50 y.
	1000
	30
	1000
	3
	220
	27
	360
	2.0
	50
	700
	60
	11
	4.7
	1.5
	2.3

	Lactation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14-18 y
	1300
	44
	1300
	3
	290
	10
	360
	2.6
	50
	1250
	70
	13
	5.1
	1.5
	2.3

	19-30 y.
	1000
	45
	1300
	3
	290
	9
	310
	2.6
	50
	700
	70
	12
	5.1
	1.5
	2.3

	31-50 y.
	1000
	45
	1300
	3
	290
	9
	320
	2.6
	50
	700
	70
	12
	5.1
	1.5
	2.3


Source: Dietary Reference Intakes, Food and Nutrition Board, Institute of Medicine, National Academies Last updated September 26, 2013

1. Magnesium is an all-time favorite nutritional supplement.  From stress to muscle cramps to premenstrual cramps to migraines, to constipation, magnesium can benefit most people.  The only determining factor in the use of magnesium for inflammatory bowel disease is during diarrhea states.  Magnesium can induce diarrhea states in most individuals after a certain dosage.  Usually around 800 mg.  Patients should take the highest dosage that they can take without getting diarrhea.  In most people this lies around 600-750 mg per day in divided doses.  Magnesium can help regulate proper bowel functions, reduce stress, prevent and treat anxiety, improve sleep and prevent migraines.  Magnesium is a common element essential for hundreds of biological processes, from building substances such as DNA and proteins from scratch to releasing the energy in food, and from contracting muscles to sending signals along nerves.  The current target for magnesium is 420 milligrams for men and 320 milligrams for women.  Potassium is the most abundant positively charged particle inside the cells.  The body regulates the concentration of potassium very carefully because too much or too little can cause problems.  A drop in potassium levels causes fatigue, extra heartbeats and causes muscle cramps or pain.  Too little potassium combined with too much sodium may also cause high blood pressure.  Low potassium is also a problem for many people who take diuretics to control high blood pressure and for heavy coffee drinkers.  Extra potassium can lower blood pressure.  Bananas are famous for the amount of potassium they contain.  Fruits and vegetables are all good sources. 

2. The metal selenium is a potent antioxidant, but there isn't enough of it to act directly so selenium sits at the active site of several enzymes that preak down peroxides, potent oxidizing agents that are made throughout the body.  Some studies of selenium show a reduction in cancer and other don't.  It is important to note that selenium helps the body to absorb vitamin E.  The recommended daily allowance for selenium is 55 micrograms a day for men and women and is safe up to 400 micrograms a day.  Zinc plays a key role in immune system health, acting as an antioxidant, needed for proper vision and involved in blood clotting, wound healing and normal development of sperm.  Most U.S. residents get less than the recommended daily amount of zinc – 15 milligrams for men and 12 milligrams for women.  Pregnant and lactating women need extra zinc, for themselves and the child they are carrying or feeding.  Children also need enough zinc and too little zinc may be one of the ways that undernourishment slows brain development and motor skills, contributes to hyperactivity and causes problems with attention.  Older people need zinc for several reasons, they consume less zinc than younger people, they have trouble absorbing zinc from food and medications, especially diuretics for high blood pressure, can increase zinc excretion.  Heavy drinkers, people with digestive problems such as Crohn's disease and ulcerative colitis and those with chronic infections may also need extra zinc.  The biggest source of zinc is red meat and poultry.  

Determined Tolerable Upper Intake Limits for Minerals
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(mg /d)
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(g /d)
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(g /d)

	Infants
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0-6 mo.
	n/a
	1000
	n/a
	0.7
	n/a
	40
	n/a
	n/a
	n/a
	n/a
	n/a
	45
	4
	n/a
	n/a

	6-12 mo.
	n/a
	1500
	n/a
	0.9
	n/a
	40
	n/a
	n/a
	n/a
	n/a
	n/a
	60
	5
	n/a
	n/a

	Children
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1-3 y.
	3
	2500
	1
	1.3
	200
	40
	65
	2
	300
	0.2
	3
	90
	7
	1.5
	2.3

	4-8 y.
	6
	2500
	3
	2.2
	300
	40
	110
	3
	600
	0.3
	3
	150
	12
	1.9
	2.9

	Males
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9-13 y.
	11
	3000
	5
	10
	600
	40
	350
	6
	1100
	0.6
	4
	280
	23
	2.2
	3.4

	14-18 y.
	17
	3000
	8
	10
	900
	45
	350
	9
	1700
	1
	4
	400
	34
	2.3
	3.6

	19-30 y.
	20
	2500
	10
	10
	1100
	45
	350
	11
	2000
	1
	4
	400
	40
	2.3
	3.6

	31-50 y.
	20
	2500
	10
	10
	1100
	45
	350
	11
	2000
	1
	4
	400
	40
	2.3
	3.6

	51-70 y.
	20
	2000
	10
	10
	1100
	45
	350
	11
	2000
	1
	4
	400
	40
	2.3
	3.6

	>70 y.
	20
	2000
	10
	10
	1100
	45
	350
	11
	2000
	1
	3
	400
	40
	2.3
	3.6

	Females
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9-13 y.
	11
	3000
	5
	10
	600
	40
	350
	6
	1100
	0.6
	4
	280
	23
	2.2
	3.4

	14-18 y.
	17
	3000
	8
	10
	900
	45
	350
	9
	1700
	1
	4
	400
	34
	2.3
	3.6

	19-30 y.
	20
	2500
	10
	10
	1100
	45
	350
	11
	2000
	1
	4
	400
	40
	2.3
	3.6

	31-50 y.
	20
	2500
	10
	10
	1100
	45
	350
	11
	2000
	1
	4
	400
	40
	2.3
	3.6

	51-70 y.
	20
	2000
	10
	10
	1100
	45
	350
	11
	2000
	1
	4
	400
	40
	2.3
	3.6

	>70 y.
	20
	2000
	10
	10
	1100
	45
	350
	11
	2000
	1
	3
	400
	40
	2.3
	3.6

	Pregnancy
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14-18 y.
	17
	3000
	8
	10
	900
	45
	350
	9
	1700
	1
	3.5
	400
	34
	2.3
	3.6

	19-30 y.
	20
	2500
	10
	10
	1100
	45
	350
	11
	2000
	1
	3.5
	400
	40
	2.3
	3.6

	31-50 y.
	20
	2500
	10
	10
	1100
	45
	350
	11
	2000
	1
	3.5
	400
	40
	2.3
	3.6

	Lactation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14-18 y
	17
	3000
	8
	10
	900
	45
	350
	9
	1700
	1
	4
	400
	34
	2.3
	3.6

	19-30 y.
	20
	2500
	10
	10
	1100
	45
	350
	11
	2000
	1
	4
	400
	40
	2.3
	3.6

	31-50 y.
	20
	2500
	10
	10
	1100
	45
	350
	11
	2000
	1
	4
	400
	40
	2.3
	3.6


Source: Dietary Reference Intakes, Food and Nutrition Board, Institute of Medicine, National Academies Last updated September 26, 2013 
G. A Tolerable Upper Intake Level (UL) is the highest level of daily nutrient intake that is likely to pose no risk of adverse health effects to almost all individuals in the general population. Unless otherwise specified, the UL represents total intake from food, water, and supplements. The UL is based on adverse effects in laboratory animals and this data could be used to set a UL for adults but not children and adolescents. The ULs for magnesium represent intake from a pharmacological agent only and do not include intake from food and water. Due to a lack of suitable data, ULs could not be established for vitamin K, thiamin, riboflavin, vitamin B12, pantothenic acid, biotin, and carotenoids. In the absence of a UL, extra caution may be warranted in consuming levels above recommended intakes. Members of the general population should be advised not to routinely exceed the UL. The UL is not meant to apply to individuals who are treated with the nutrient under medical supervision or to individuals with predisposing conditions that modify their sensitivity to the nutrient.  Although the UL was not determined for arsenic, there is no justification for adding arsenic to food or supplements. Although silicon has not been shown to cause adverse effects in humans, there is no justification for adding silicon to supplements. Although vanadium in food has not been shown to cause adverse effects in humans, there is no justification for adding vanadium to food and vanadium supplements should be used with caution. 
  Vitamins and Minerals, What they do, Food Source
	Vitamin 
	What the vitamin does
	Significant food sources 

	B1 (thiamin)
	Supports energy metabolism and nerve function
	spinach, green peas, tomato juice, watermelon, sunflower seeds, lean ham, lean pork chops, soy milk

	B2 (riboflavin)
	Supports energy metabolism, normal vision and skin health
	spinach, broccoli, mushrooms, eggs, milk, liver, oysters, clams

	B3 (niacin)
	Supports energy metabolism, skin health, nervous system and digestive system
	spinach, potatoes, tomato juice, lean ground beef, chicken breast, tuna (canned in water), liver, shrimp

	Biotin
	Energy metabolism, fat synthesis, amino acid metabolism, glycogen synthesis
	widespread in foods

	Pantothenic Acid
	Supports energy metabolism
	widespread in foods

	B6 (pyridoxine)
	Amino acid and fatty acid metabolism, red blood cell production
	bananas, watermelon, tomato juice, broccoli, spinach, acorn squash, potatoes, white rice, chicken breast

	Folate
	Supports DNA synthesis and new cell formation
	tomato juice, green beans, broccoli, spinach, asparagus, okra, black-eyed peas, lentils, navy, pinto and garbanzo beans

	B12
	Used in new cell synthesis, helps break down fatty acids and amino acids, supports nerve cell maintenance
	meats, poultry, fish, shellfish, milk, eggs

	C (ascorbic acid)
	Collagen synthesis, amino acid metabolism, helps iron absorption, immunity, antioxidant
	spinach, broccoli, red bell peppers, snow peas, tomato juice, kiwi, mango, orange, grapefruit juice, strawberries

	A (retinol)
	Supports vision, skin, bone and tooth growth, immunity and reproduction
	mango, broccoli, butternut squash, carrots, tomato juice, sweet potatoes, pumpkin, beef liver

	D
	Promotes bone mineralization
	self-synthesis via sunlight, fortified milk, egg yolk, liver, fatty fish

	E
	Antioxidant, regulation of oxidation reactions, supports cell membrane stabilization
	polyunsaturated plant oils (soybean, corn and canola oils), wheat germ, sunflower seeds, tofu, avocado, sweet potatoes, shrimp, cod

	K
	Synthesis of blood-clotting proteins, regulates blood calcium
	Brussels sprouts, leafy green vegetables, spinach, broccoli, cabbage, liver

	Mineral 
	What the mineral does
	Significant food sources 

	Sodium
	Maintains fluid and electrolyte balance, supports muscle contraction and nerve impulse transmissions
	salt, soy sauce, bread, milk, meats

	Chloride
	Maintains fluid and electrolyte balance, aids in digestion
	salt, soy sauce, milk, eggs, meats

	Potassium
	Maintains fluid and electrolyte balance, cell integrity, muscle contractions and nerve impulse transmission
	potatoes, acorn squash, artichoke, spinach, broccoli, carrots, green beans, tomato juice, avocado, grapefruit juice, watermelon, banana, strawberries, cod, milk

	Calcium
	Formation of bones and teeth, supports blood clotting
	milk, yogurt, cheddar cheese, Swiss cheese, tofu, sardines, green beans, spinach, broccoli

	Phosphorus
	Formation of cells, bones and teeth, maintains acid-base balance
	all animal foods (meats, fish, poultry, eggs, milk), mushrooms, soy and mung beans

	Magnesium
	Supports bone mineralization, protein building, muscular contraction, nerve impulse transmission, immunity
	spinach, broccoli, artichokes, green beans, tomato juice, navy beans, pinto beans, black-eyed peas,  sunflower seeds, tofu, cashews, halibut

	Iron
	Part of the protein hemoglobin (carries oxygen throughout body's cells)
	artichoke, parsley, spinach, broccoli, green beans, tomato juice, tofu, clams, shrimp, beef liver

	Zinc
	A part of many enzymes, involved in production of genetic material and proteins, transports vitamin A, taste perception, wound healing, sperm production and the normal development of the fetus 
	spinach, broccoli, green peas, green beans, tomato juice,lentils, oysters, shrimp, crab, turkey (dark meat), lean ham, lean ground beef, lean sirloin steak, plain yogurt, Swiss cheese, tofu, ricotta cheese

	Selenium
	Antioxidant.  Works with vitamin E to protect body from oxidation
	seafood, meats and grains

	Iodine
	Component of thyroid hormones that help regulate growth, development and metabolic rate
	salt, seafood, bread, milk, cheese

	Copper
	Necessary for the absorption and utilization of iron, supports formation of hemoglobin and several enzymes
	meats, water

	Manganese
	Facilitates many cell processes
	widespread in foods

	Fluoride
	Involved in the formation of bones and teeth, helps to make teeth resistant to decay
	fluoridated drinking water, tea, seafood

	Chromium
	Associated with insulin and is required for the release of energy from glucose
	vegetable oils, liver, brewer's yeast, whole grains, cheese, nuts

	Molybdenum
	Facilitates many cell processes
	legumes, organ meats


H. Vitamins and minerals are widely available from natural foods.  They are important to maintain health and treating many diseases.  One should ideally get all the vitamins and minerals needed from natural food sources to consume what could be construed as a balanced diet.  There are also daily multi-vitamins and special vitamins for people recovering from a deficiency or with special needs, but there is no substitute for a healthy, balanced diet of natural foods.  Phosphorous is so plentiful in animal products, including dairy, it is not included in most multivitamins, although it is necessary for healthy bones, teeth, hair and skin.  Vegans must take care to prevent iron deficiency anemia and consume enough phosphorus and calcium to make apatite.   
Article 10 Water 

§310 Drinking Water
A. More than 70% of the Earth’s surface is covered by water.  About 97.2% of all the world’s water is located in the oceans.  Of the other 2.8%, all but less than one-half of one percent is tied up in ice caps and glaciers.  The total amount of usable water is only about 0.003% of the total water supply on Earth.  Of all the fresh water in the world, two-thirds is underground. The underground areas of soil and rock where there is a large quantity of water are called aquifers.  The places where this water comes naturally to the surface are called springs. Most bottled water (75%), including spring water and mineral water, originates as groundwater.  It is filtered, sterilized with UV light and/or boiled to prevent bacterial regrowth.  There is just about the same amount of water on the Earth now as there was when the Earth was formed more than four and a half billion years ago.  The same water molecules have been moving about the Earth for all those years.  The endless circulation of water from the atmosphere to the Earth and back to the atmosphere is called the hydrologic cycle.  At any given time, about 5 liters of every 100,000 are in motion.  There are three basic steps to the hydrologic cycle: evaporation and transpiration; condensation and precipitation; and percolation and surface runoff.  The hydrologic cycle is the manner in which water from the sea, lakes, streams, rivers and moisture transpiring from the ground and plants, evaporates to be re-precipitated as rain, snow, or dew. Precipitation on land runs off in streams and rivers, and most eventually returns to the sea.  Some, however, soaks into the ground, to seep downwards into the rocks as groundwater.  The obvious water is that which we see on the surface in the form of lakes and streams, but groundwater makes up 97% of all fresh water in the United States.  Tap water comes from either groundwater or surface water supplies.   
Drinking Water Needs by Life Stage and Gender
	Life Stage
	Total Water

(l/d)
	Life Stage
	Total Water

(l/d)

	Infants
	
	Females
	

	0-6 mo.
	0.7
	9-13 y.
	2.1

	6-12 mo.
	0.8
	14-18 y.
	2.3

	Children
	
	19-30 y.
	2.7

	1-3 y.
	1.3
	31-50 y.
	2.7

	4-8 y.
	1.7
	51-70 y.
	2.7

	Males
	
	>70 y.
	2.7

	9-13 y.
	2.4
	Pregnancy
	

	14-18 y.
	3.3
	14-18 y.
	3.0

	19-30 y.
	3.7
	19-30 y.
	3.0

	31-50 y.
	3.7
	31-50 y.
	3.0

	51-70 y.
	3.7
	Lactation
	

	>70 y.
	3.7
	14-18 y
	3.8

	
	
	19-30 y.
	3.8

	
	
	31-50 y.
	3.8


Source: Dietary Reference Intakes, Food and Nutrition Board, Institute of Medicine, National Academies Last updated September 26, 2013 
1. Humans require 0.7 to 3.7 liters of filtered water for drinking and cooking daily per person.  It is possible to filter this much per person, from nature or tap, with a small hand pump water purifier in a few minutes everyday.  The average household uses more than 500,000 liters of water per year.  That’s an average of 340 liters each day.  10% of water is used in the kitchen and for drinking. 30% for toilet flushing, 30% for showers and baths, 5% for cleaning and 20% for laundry.  Households use a variety of water filtration technologies, costing from $50 to nearly $1,000, that force water through a membrane and sterilize with UV light all the water used by that household at little to no extra cost.  The source can be municipal water supply, well or home delivery.  Care must be taken to prevent source contamination by groundwater injection of any contaminant into the water line and also be aware that drought and flood can ruin water quality.  Common causes of wasted water at home include leaking faucets, faulty plumbing, and the over-use of water for watering lawns and washing cars.  In arid regions it has been recommended that yards be planted with native species to conserve water demand.  Livestock are responsible for somewhere between 20% and 33% of the fresh water usage in the world, and livestock, and the production of feed for them, occupy about a third of the earth's ice-free land.  Irrigating farms and watering lawns surely account for more than half of fresh water usage and industrial contamination of the water supply, thanks to modern sewage treatment.  Even, at the freshest of mountain springs, wells and urban faucets, water filtration and sterilization systems are necessary to produce reliable potable water.  Water filtration systems are not adequate to distill fresh drinking water from salt water >1,000 ppm and source water must not exceed limits of 90 contaminants tested for by the EPA.  Basic water treatment involves both filtration to reduce particulates by 90% and boiling to prevent bacterial regrowth.
B. Although bottled water has been available in the marketplace for many years, it wasn’t until the 1970s that it started to become popular in North America. At that time, specific regulations on pre-packaged water and ice were established in the Food and Drug Regulations (Division 12).An image began to develop of bottled water as a status symbol, a lifestyle choice, a matter of convenience in our fast paced “disposable” world. Soon, due to increasing health consciousness, people began to drink bottled water as a portable beverage of choice over soft drinks, juice, beer and coffee.  Then, when people first began to be concerned about the safety of their tap water, they turned to bottled water for health reasons. More recently, however, increasing health hazards and incidents related to the safety of tap water have fueled similar concerns regarding the safety of bottled water. The bottled water industry is estimated to be growing at a rate of 20% each year. Europe is, by far, the single largest market for bottled water with total consumption estimated at 27.6 billion liters per year.  The US follows in distant second place, with an estimated total consumption of 11 billion liters. Asia is the third largest market and is expected to grow due to its high population growth. Latin America places fourth in consumption and Canada sits in fifth position. In 1995 Canadians are reported to have spent $292 million on bottled water. In 1997 the annual consumption was estimated to be 643 million liters, or 21.2 liters per person. 
1. Urban travelers should drink bottled water rather than experimenting with strange faucets.  Rural travelers should bring a reverse osmosis water filter and select good water sources that have not been contaminated by large animals or industrial activity.  People living near the ocean, or during periods of drought or flooding where normally good water quality is harmed, should avoid brackish water by drinking and cooking with imported bottled water.  Spring water is potable water that comes from any underground source but not from a public community water supply.  The spring water collected and bottled is considered natural water and must have all the same properties and be of the same composition and quality as the water underground.  Normally, spring-water is expected to contain fewer than 500 parts per million (ppm) of total dissolved solids (minerals).  Mineral water follows the same definition as spring water except that it is normally expected to contain more than 500 ppm of dissolved solids. Purified water (defined only in US, but not in Canadian, regulations) is bottled water that has been produced by distillation, deionisation or reverse osmosis.The water can come from a spring or a public community water supply. Other suitable terms for bottled water produced by one of the above processes include “distilled water,” “deionised water,” and “reverse osmosis water.”  These waters have no added minerals.  Similar to purified water, drinking water is defined as bottled water that has been produced by distillation, deionisation or reverse osmosis. The water can come from a spring or a public community water supply.What differentiates drinking water from purified water is that drinking water may contain added minerals.  Carbonated bottled water is bottled water that contains natural or added carbonation. Soda water, seltzer water and tonic water are considered soft drinks, not bottled waters.  In 1989, Canadian bottlers sold 23 million liters of water to the US; by 1998 this figure had jumped to 272 million liters. Canadian water bottlers are now the largest suppliers of bottled water to the US.

C. Over the past twenty years many improvements have been made to provide increasing numbers of people with access to safe water. In the mid-1970s only 38% of people in non-industrialized countries had access to safe water. By 1994 this had increased to 75%. While this may be considered tremendous progress, that still leaves 25% — more than 1 billion people — without access to safe sources of water. In addition, almost half the world’s entire population — about 2.4 billion people — does not have an acceptable means of sanitation.  One of the results of poor sanitation and unsafe water supply is diarrheal disease. Infants, young children, and the elderly are most at risk. The World Health Organization reports that there are four billion cases of diarrhea in the world every year. Of these, 2.2 million people die as a result, and most are children under five years of age. Diarrheal disease accounts for more deaths each year than AIDS and cancer combined.  With a safe water supply and adequate sanitation and hygiene, the number of cases of diarrhea could be reduced by one-quarter to one-third. About 34,000 people die each day worldwide because of water, feces, and dirt related diseases. That is equivalent to 100 jumbo jets crashing daily. They also report that, in developing countries, 80% of illnesses are water-related.  Diseases borne by treated and untreated can be completely avoided by drinking bottled water.  There may be an advantage to not presuming the municipal water supply is safe to drink without a scientific filtration and sterilization system.  When it was declared by the Social Security Administration that the average life expectancy in Mexico was greater than in the United States, Operation Fast and Furious enlisted felons to smuggle arms to narco-terrorists, causing a Mexican drug war, to exacerbate high Latin American homicide statistics, and although it may be true, there have been no further suggestions that Mexicans live longer on professionally bottled water than North Americans who trust the municipal water supply completely or enough to filter it themselves, whereas there is no custom against drinking tapwater.
1. In Latin America and the Caribbean, 4% of the water supply systems in rural areas are not functioning at any given time. In Asia this figure climbs to 17% and in Africa it is roughly 30%.  In non-industrialized nations, much of the wastewater (water that has been used for one purpose and needs to be cleaned before it can safely be used for another purpose) goes untreated. In Asia only about 35% of wastewater is treated and in Latin America it is only 14%. In Africa treatment of wastewater is almost non-existent.  In developing countries appropriate technology options in water treatment include both community-scale and household-scale point-of-use (POU) or self-supply designs.  Such designs may employ solar water disinfection methods, using solar irradiation to inactivate harmful waterborne microorganisms directly, mainly by the UV-A component of the solar spectrum, or indirectly through the presence of an oxide photocatalyst, typically supported TiO2 in its anatase or rutile phases.  Despite progress in SODIS technology, military surplus water treatment units like the ERDLator are still frequently used in developing countries. Newer military style Reverse Osmosis Water Purification Units (ROWPU) are portable, self-contained water treatment plants are becoming more available for public use.  
§310a Wells
A. The United States has been blessed with some exceptional underground water supplies.  The famous Dakota Sandstone, of South Dakota, at one time sustained flowing wells all the way east to the Minnesota border; but as more and more wells were drilled, this aquifer has had its pressure reduced substantially and many once flowing wells flow no more.  The extensive Ogallala Formation, a huge underground lake lying beneath parts of northern Texas, Oklahoma, New Mexico, Kansas, Colorado, Nebraska, Wyoming, and South Dakota is the principal geological unit in the High Plains aquifer, which underlies 174,000 square miles. This aquifer has a maximum saturated thickness of about 1,000 feet, an average thickness of about 200 feet and contains about 3.25 billion acre-feet of drainable water.  Recent count shows that more than 170,000 wells have been drilled into this aquifer for the irrigation of about 13 million acres of land that produces about 15 percent of the nation’s total production of corn, wheat, cotton, and sorghum and about 38 percent of the livestock.  Estimates are that about 24 million acre-feet (an acre-foot equals one foot of water, over one acre, which is 325,851 gallons) are being taken out each year.  The recharge is only about three million acre feet.  In places, the water in the Ogallala aquifer has dropped more than 120 feet.  The U.S. Geological Survey estimates that the volume of water in storage has decreased about 166 million acre-feet up to 1980 and computer models predict a continuing loss in water.  Each year it is estimated that Arizona uses 2 ½ million acre feet more of groundwater than is replenished by natural means.

1. The water-table represents the generalized theoretical upper surface of water-saturated rocks.  Rocks above the water-table are in the zone of aeration (vadose zone), because air is also present.  Rocks below the water-table are saturated with water, so no air is present; this is the zone of saturation (phreatic zone).  This zone passes downwards to great depths and, as it gets deeper, so the groundwater becomes more brine-like.  Water near the coast is brackish; only the best groundwater can be filtered and boiled within ten miles from the ocean.  Some is water squeezed out of compacting rocks, some is meteoric (rain and surface) water from above.  Not all wells sunk to beneath the water-table will strike water.  However, if a well is sunk through an impermeable stratum to permeable rocks beneath, water confined in those lower rocks will rise up the well to its rest level, the piezometric surface.  Water-tables are not static, they fluctuate with changing seasons, rising in wet weather, falling in dry.  In very dry weather, a water-table may fall so low that it falls below river level and water from the river leaks down to the water-table.  Aquifer are rocks which are water-permeable; aquicludes are those which are not.  Aquifers may be granular rocks of many types, particularly those sandstones and conglomerates which are sufficiently uncemented to remain permeable.  Well-jointed quartzites can also be excellent water-bearing rocks, and their water is very pure.  

2. Dug wells are cheap and easy to dig provided the water-table is not too deep.  Pumps draw water to the surface.The water taken out is replaced with new water, often in springtime, from rainfall, melting snow and mountain streams.  If too much water is pumped out of an aquifer, the spaces between the soil particles and the rocks begin to compress.  Without the water to keep the spaces open, the weight of the soil and rock causes the ground to close in and the spaces are lost.  Drilled wells, or boreholes, provide purer and more reliable sources of water.  The bore is cased by iron pipe to prevent its walls from collapsing and to exclude water from the aerated zone and the upper part of the saturated zone.  Most water boreholes are only a few hundred meters deep often much less than 200m, with a diameter of 200 mm or more.  Many are drilled through an impervious stratum to reach water confined in an aquifer beneath.  Water then rises up the bore to reach its rest level at the piezometric surface.  Artesian conditions exist when the rest-level is above the ground surface, and the water will then flow or gush from the borehole without need of pumping.  Usually, water must be pumped form the well either by hand pump, wind pump or motorized pump.  Underground water is found in small openings and voids in aquifers and moves very slowly.  Water is most difficult to find in areas of mica schists and phyllites where rocks are impervious and unjointed.  Water occurs in the sapropelic aquifer zone, between the unaltered rock below and the completely clay-altered material above.  Boreholes dug as far downslope and as far away from unweathered granitoid exposures as possible enjoy over 90% success at discovering an aquifer.  The main principle in finding water is to known the geology of the area and its structure, to know what the aquifers are and where they occur and if they are subject to permanent, remedial or seasonal contamination.  The problem is to find it exactly where it is wanted, at a convenient depth and in sufficient quantity to satisfy clients.

3. In its natural state, groundwater is usually quite clean and safe to drink.  Water that seeps into the ground and through cracks in rock is naturally filtered by sand, soil and clay.  This natural filtration process removes many microorganisms and some of the chemical contaminants that are present as a result of runoff from the land. Such filtration leaves the water cleaner than surface water.  However, when groundwater becomes polluted it is very difficult to make it clean again.  The amount of time that water stays under the Earth’s surface varies greatly. Some groundwater stays under- ground for only a few days or a few weeks. But some water may remain under the surface as groundwater for 10,000 years or more. In comparison, the water in a river is completely replaced with new water in about two weeks’ time.  Because it goes through a natural filtration process, groundwater is less likely to be contaminated with harmful microorganisms than is surface water. Some contaminants such as arsenic and nitrate are, however, more likely to be found in groundwater than in surface water. As well, surface water is more susceptible than groundwater to contamination as a result of human activity. Because it is more susceptible to bacterial and human- made contamination, surface water is typically treated at a facility before it is distributed to people in their homes and workplaces. As a rule, surface water should not be consumed without treatment. Groundwater that is at risk of contamination from surface water should be treated as if it were a surface water source.  Water may also become contaminated from human sources. Human sources include garbage that is dumped into the water; chemicals that wash off lawns, roads, farms, parks and landfills and run into lakes and rivers; fuel that leaks out of underground storage tanks; and pollutants we put into the air that fall to the ground and into the water. Water treatment plants themselves can introduce substances into water.  Contaminants can be absorbed by drinking or contact with skin.
§310b Water Treatment 
A. There are significant differences between choosing a water treatment device if the source is well water versus if the source is treated municipal water. If the water source is well water, then a treatment device may be essential to, for example, soften water and remove contaminants. If the source is treated municipal water, then choosing a treatment device is a matter of choice rather than necessity.  With the exception of ceramic filter and ultraviolet light devices, most home treatment systems are designed for use on water that is already treated before it arrives at individuals’ homes or that is otherwise micro- biologically safe.  These devices often treat only the aesthetic qualities of water. For example, they remove residual chlorine and thus improve the taste or odor of tap water. 
1. The first documented use of sand filters to purify the water supply dates to 1804, when the owner of a bleachery in Paisley, Scotland, John Gibb, installed an experimental filter, selling his unwanted surplus to the public.  This method was refined in the following two decades, and it culminated in the first treated public water supply in the world, installed by the Chelsea Waterworks Company in London in 1829.  Treatment for drinking water production involves the removal of contaminants from raw water to produce water that is pure enough for human consumption without any short term or long term risk of any adverse health effect. Substances that are removed during the process of drinking water treatment include suspended solids, bacteria, algae, viruses, fungi, and minerals such as iron and manganese.  The processes involved in removing the contaminants include physical processes such as settling and filtration, chemical processes such as disinfection and coagulation and biological processes such as slow sand filtration.  Salt Water is the general term for all water over 1,000 ppm (mg/L) total dissolved solids (TDS).  Water can contain sediment, chemicals, and all sorts of impurities that affect the taste and smell of water.  A combination selected from the following processes is used for municipal drinking water treatment worldwide:  Softening, aeration and membranes are needed to eliminate major dissolved inorganics.   Membranes are needed for minor dissolved inorganics.  Pathogens are removed by sedimentation, filtration and disinfection.  Major dissolved organics are removed with membranes and adsorption. Pre-chlorination for algae control and arresting biological growth. Aeration along with pre-chlorination for removal of dissolved iron when present with small amounts relatively of manganese.  Turbidity and particles can be treated with coagulation / flocculation, sedimentation, or granular filtration.  Coagulation for flocculation or slow-sand filtration.  Coagulant aids, also known as polyelectrolytes to improve coagulation and for more robust floc formation. Sedimentation for solids separation that is the removal of suspended solids trapped in the floc. Filtration to remove particles from water either by passage through a sand bed that can be washed and reused or by passage through a purpose designed filter that may be washable. Disinfection for killing bacteria viruses and other pathogens.  
2. Water supplied to domestic properties may be further treated before use, often using an in-line treatment process. Such treatments can include water softening or ion exchange. Many proprietary systems also claim to remove residual disinfectants and heavy metal ions.   Home water filtration systems can provide healthy, clean drinking water that smells and tastes better.  Reverse Osmosis is a process for the reduction of dissolved ions (such as salts) from water in which pressure is employed to force liquid (water) through a semi-permeable membrane, which will transmit the water but reject most other dissolved materials. When forced against the membrane surface, the dissolved materials are repelled, while the water molecules are diffused through the membrane molecule by molecule, forming purer water on the other side.  Sunlight has long since been known to kill micro-organisms. The rays from the sun contain the UV *spectrum used in Ultraviolet Water Treatment Systems – although at much lower intensities. It is also referred to as either the Germicidal Spectrum or Frequency. The frequency used in killing micro-organisms is 254 nanometers (nm). The UV lamps used are designed specifically to have the highest amount of UV energy at this frequency.  Filtration is a process in which water passes through a water system that may include one or more filters for the purpose of removing turbidity, taste, color, iron or odor. The design can be loose media tank-type systems or cartridge devices. In general the process may include mechanical, adsorptive, neutralizing and catalyst/oxidizing filters.  Distilled water is water that has been purified by passing through one or more evaporation –condensation cycles and contains essentially no dissolved solids. Distillation requires a lot of energy to produce a small amount of purified water and is not usually sold. 
B. There are two basic types of home water treatment devices: point-of-use and point-of-entry.  The most common of the two types of systems, point-of-use devices are usually installed near the sink or faucet and treat only water to be used for drinking and cooking.They are called point-of-use because they are installed close to the point where the water is used. Point-of-entry devices, in contrast, are installed at the point where water enters the house or building. These devices treat all incoming water, regardless of its use.   Reverse osmosis systems involves forcing water through a small membrane that blocks 90% of bacteria and minerals. Reverse osmosis systems are used in portable water purifiers for hiking that cost around $50.  Most systems have two additional activated carbon filters, one each on either side of the membrane, to trap any impurities that make it through the reverse osmosis membrane. Unfiltered water remains on one side of the membrane while filtered water passes through to the other side.  These systems are installed most frequently under a sink, and sometimes where the water comes into the home.  Reverse osmosis systems are recommended for water with a high mineral content. As they are effective at removing nitrates, they are often suitable in agricultural areas and for private water systems.  An advantage of reverse osmosis systems is that the membranes last from one to eight years, depending on the quality and quantity of water being filtered. 
1. Activated carbon system. With this system water passes through a filter containing granular carbon. Carbon has long been known to absorb impurities and was used by sailing ships when storing drinking water during long voyages. The carbon in the filter has been specially activated, thus increasing its capacity and tendency to attract chemicals and impurities.  The carbon is often used in combination with ion exchange resins to increase the types of substances that may be removed. This is the type of filter that is often used in refillable pitchers and personal water bottles, and that is mounted onto the tap.  The activated carbon system is by far the most popular choice for the average consumer. It is widely available, easy to install, and affordable. Activated charcoal systems are the least expensive filtering option, costing between $20 and $60 for the initial purchase.There are ongoing costs to replace the filters. Activated carbon systems (also referred to as activated charcoal systems, or granular activated carbon systems) can reduce, but not totally eliminate, pesticides, volatile organic compounds (VOCs), synthetic organic compounds, some radionuclides, fluoride and some metals.  This type of system is best suited to areas where water comes from a treatment plant. It is not recommended for those who rely on well water.  A disadvantage to this system is that the filters can actually add contaminants to the water, especially if improperly maintained. This is why it is very important to change the filters with the frequency recommended by the manufacturer.The frequency for changing a filter depends on the amount of carbon it contains, the quality of the incoming water and the amount of water that passes through the filter. Ceramic filter systems are installed under a sink and attached to one faucet.  They are much more expensive than activated carbon systems, which are used in refillable jugs or attached directly to the faucet. The ceramic element is designed for the removal of microorganisms. Ceramic filter systems require a lot of maintenance. They are fragile systems that need to be cleaned regularly.  They are often combined with activated charcoal systems or cloth filters to remove materials such as lead. 
2. Distilled water systems work by heating water to boiling and then cooling and condensing the steam into liquid, thus leaving behind all dis- solved minerals and bacteria. Distillation is effective at removing all non-metallic inorganics, metals, microbiological contaminants, physical contaminants, synthetic organic compounds, most pesticides and radiological contaminants. Similar to reverse osmosis units, distilled water systems can be installed either at the faucet or at the point where water enters the building. Distillation systems are most often installed at the faucet. The greatest advantage of this type of system over others is that it is the most effective at removing the largest number of chemicals. This doesn’t come without significant costs, however. These systems are on the higher end of the scale when it comes to cost.They can be expensive to purchase, running to at least several hundred dollars. They are also expensive to operate as they use a lot of energy to produce only a small amount of filtered water.  Another disadvantage is that the process is time-consuming, taking about eight hours to produce several liters of drinking water. the life span of the unit varies according to the type of water treated; the system lasts about 10 years with soft water but only three to four years with hard water. 
3. Exposing water to ultraviolet (UV) light is effective at killing some bacteria, viruses and fungi. Lamps that contain mercury vapor are used to generate electromagnetic radiation, which acts as a disinfectant. UV light is commonly used as a disinfectant by the beverage industry. It is also commonly used in fish hatcheries to disinfect water without the use of chemicals, such as chlorine, that are harmful to fish.  UV light is also used for drinking water treatment, al- though most treatment plants currently using UV are located in Europe. It is expected that increasingly more North American installations will begin using this treatment as recent research demonstrates that UV is very effective against Giardia and Cryptosporidium. Similar to ozone, however, UV light does not have a residual effect to protect water once it leaves the treatment plant. This is addressed by the addition of chlorine at low concentrations, after UV treatment, to provide residual post-treatment protection in the distribution lines. Membrane systems involve passing water through a membrane filter that has a pore size smaller than the substance being removed. Membrane filtration systems for drinking water include nano-filtration systems that remove color and THM precursors (and can also be used to soften water), ultrafiltration systems for the removal of viruses and emulsions, and micro-filtration systems for the removal of Cryptosporidium, Giardia, bacteria, iron and manganese.   
C. Water treatment is the process of cleaning the water and making sure it is safe for people to use, whether for drinking, washing,bathing or cooking.  Almost every large city in the world treats its drinking water in some way.  There are six basic steps in the water treatment process. Utilities use only those steps that are needed for the particular supply of water they are treating. 1. Intake. Water is taken from the source through a large pipe and drawn into the treatment plant. A screen at the end of the pipe prevents logs, fish, and plants from being drawn in. If the source is groundwater, the soil and rocks do the “screening” naturally as the water travels under the Earth’s surface. Depending on the quality, groundwater may not require further treatment. 2. Chemical addition. Chemicals such as chlorine and aluminum sulphate (alum) are added and mixed into the water.These chemicals kill bacteria in the water, improve its taste and odor, and cause any tiny particles in the water to clump together and settle. 3. Coagulation and flocculation. The chemicals that were added to the water cling to any substances floating in the water.The process of things sticking together like this is called coagulation.Then the particles begin to stick to each other and form larger particles.These larger particles are called floc.  4. Sedimentation. The water and the floc flow into a sedimentation basin.The water sits here for a time to allow the floc to settle to the bottom. In addition to removing particles from the water, this process also removes bacteria, which typically attach themselves to the particles.  5. Filtration. The water flows out of the sedimentation basin and into the filtration area.  The water is filtered through layers of sand, gravel and other media such as anthracite or activated carbon to remove any remaining particles. 6. Post-treatment disinfection. The water flows from the filtration area on its way to the storage area and the distribution system.  Along the way, a small amount of chlorine or other chemical disinfectant is added.  The disinfectant kills any bacteria that are still in the water; a small amount remains in the water to kill any new bacteria that may be picked up while the water travels to people’s homes and workplaces.  7. Fluoridation. Fluoride has been found to make teeth more resistant to cavities, and for this reason began to be added to drinking water in the 1940s and 1950s to achieve dental benefits.  In some children, exposure to low levels of fluoride can cause moderate to severe discoloration of the teeth (fluorosis). At high levels, prolonged exposure can lead to skeletal fluorosis, a condition in which the bones become increasingly dense and brittle. Symptoms range from mild (pain and stiffness in the joints) to severe (complete rigidity of the spine, skeletal deformities, and increased risk of fractures).  Water is sampled and tested at various stages throughout the treatment process. Sampling is done to make sure that all stages of the process are working properly and that the water is safe before it leaves the plant and makes it to consumers. 
1. If bacteria levels in a municipality’s water become too high, a “boil water advisory” may be issued for the area. Residents are typically advised to boil any water destined for cooking or drinking. A one-minute rolling boil is sufficient to kill even the most resistance pathogenic microorganisms. Microwave ovens also works, the radiation works inside the bacterial cells. Boiling water is the cheapest method of killing bacteria, and is also very effective. It is important to note, however, that boiling will only disinfect water. It will not remove most other contaminants. In some cases, for problems such as lead for example, boiling will actually concentrate the chemical. Between 1991 and 1995, Health Canada surveyed untreated and treated drinking water in 72 municipalities across Canada. Out of the 1173 samples of untreated water that they tested, 21% were contaminated with Giardia and 5% with Cryptosporidium. Out of the 423 treated water samples, 18% showed the presence of Giardia and 4% contained Cryptosporidium.   Municipal water is required generally to be “softened” at the treatment plant. If your water comes from a well, however, it may have a high mineral content, also referred to as hard water. Most conditioners use an ion exchange process whereby sodium is put into the water in exchange for the calcium and magnesium that cause water hardness. This exchange process changes the chemical makeup of the water. Water softeners also remove some metals. Salt, or sodium chloride, is used to regenerate the treatment unit. Depending on the quantities and disposal techniques, disposal of the water softener salt solution back to a groundwater source may raise concerns about saltwater contamination of the aquifer.  It is generally not recommended that individuals drink water directly treated by a water softener. Water to be used for drinking should by-pass the water softening system. Individuals on low-sodium diets should especially avoid softened water since the process adds sodium to the water.  
2. After water is treated it is distributed — moved from the treatment plant to people’s homes and businesses. Treatment plants, reservoirs and holding tanks are built on high ground where possible.This saves energy because gravity can be relied on to naturally pull the water down from the holding areas and through the pipes to the cus- tomers. Sometimes water may be pumped uphill and then gravity is allowed to take over to feed the water back down. Similarly, pumps are used to pull water up from natural underground aquifers.They are also used in hilly places to keep water moving until it can rely on gravity once again. Water travels through large pipes called mains, or water mains. Computers are often used to control the amount of water flowing through a main at a given time. Large valves are also used to control the flow of water.Valves are like large faucet handles that can be turned off or on to varying degrees, thus regulating the water flow. If a water main breaks or there are other problems, the water for a particular area can be shut off until repairs are completed.  Just as water is tested at various points in the water treatment process, it is also tested at various points in the distribution system. Sampling is done to make sure that the water is still safe when it reaches consumers. If contamination occurs within the distribution system, the testing will reveal this and steps can be taken to protect people from drinking water that isn’t safe. Disinfectant is often added at various points within large distribution systems to prevent bacterial contamination.  Utilities measure the amount of water that they pump each day.  This is especially important when the water is drawn from a groundwater source. If too much is taken from an aquifer the ground may become too dry, compact under its own weight, and collapse, thus causing damage to any structures on the surface. 
§310c Source Protection
A. Good protection of water sources is essential to the cost-effective provision of safe water.  Animal-raising operations (pigs, chicken, cattle) can be a major source of nutrient overload in water, particularly when large quantities of manure are mixed with water and sprayed on land and some of this material leaches into ground water or runs off into streams.  Cattle grazing on steep slopes can increase runoff and sedimentation of streams.  Feedlots and factory farms can contaminate water with fecal matter that may carry bacteria such as E. coli or pathogens such as Cryptosporidium. Runoff triggered by rain or melting snow on cleared farmlands may wash sediment into water.  Pesticides and herbicides can leach into groundwater or wash into streams or storm sewers (urban lawns, golf courses, parks and gardens are also common sources).  Gravel pits and mines. Gravel pits or other digging operations can disturb soils, causing sediment to wash into nearby water bodies, or expose groundwater and surface water to other contaminants such as acid-generating waste rock.  Urban developments. Cleared land for urban developments may leave soil exposed for months at a time, leading to significant amounts of sediment washing into streams. Poorly constructed or uncapped wells. These are common avenues by which groundwater contamination can occur.  Pavement. Roads, parking lots, airports and other paved surfaces can accelerate runoff into nearby waters. The faster and heavier the runoff, the more debris, including sediment and pollutants, is carried into the water. Logging. Logging and associated road building can increase erosion and turbidity and, in some cases, cause algal booms. Forest fires, like prairie grass fires, can burn off ground cover, leading to increased erosion. Air pollutants. From cars to factories, pollutants pumped into the air can mix with rainwater or snow or be carried by wind into water bodies. Sewage treatment plants and factories. A variety of chemical and other contaminants found in sewage and industrial effluents can enter water bodies that also serve as drinking water sources. 
1. The Federal Water Pollution Act of 1972 intended to restore and maintain the chemical, physical, and biological integrity of the Nation’s waters, to eliminate as of 1985 all discharge of pollutants into navigable waters and the ocean, to protect and propagate fish, shellfish, wildlife and recreation, to prohibit the discharge of toxic pollutants in toxic amounts, to provide for waste treatment and address point and non-point sources of pollution under 33USC§1251.  The Safe Drinking Water Act of 1974, 1984 and 1996 established the National Drinking Water Advisory Council and established regulations under 42USC§300j-5.  The Safe Drinking Water Act requires the U.S. Environmental Protection Agency (EPA) to set standards for drinking water quality in public water systems entities that provide water for human consumption to at least 25 people for at least 60 days a year).  A State has primary enforcement responsibility for public water systems during any period for which the Administrator determines that such State has adopted drinking water regulations that are no less stringent than the national primary drinking water regulations promulgated by the Administrator under 42USC§300g-1.   Since June 19, 1986 no person may use any pipe, any pipe or plumbing fitting or fixture, any solder, or any flux. No rule may be promulgated which authorizes any underground injection which endangers drinking water sources under 42USC§300h.  
2. The Safe Drinking Water Act divides the water pollution into two categories: “point source pollution” and “non-point source pollution”. Point sources of pollution have clear requirements.  They are illegal unless people have applied for and obtained a permit to discharge, called a “national pollutant discharge elimination system” or NPDES permit (in Kentucky the permit is a KPDES permit).  The act defines “non-point source pollution” as everything else that causes water pollution.  Non-point sources of pollution have no requirements under the law until or unless these sources impair water quality as stipulated under the Clean Water Act’s total maximum daily load (TMDL) requirement. The Environmental Protection Agency (EPA) has set the safe limit in drinking water well at 10 parts per billion (ppb), but in many areas around the United States, levels range from 50 to 90 ppb.  In some Asian countries, the levels exceed 3,000 ppb.  In one recent study mice given water containing 100 ppb of arsenic had much more serious upper respiratory symptoms when exposed to the swine flu virus than those mice who had clean drinking water. Arsenic is still however used extensively as a pesticide.  Many studies show a link between concentrated animal feeding operations (CAFO) and flooding, urban living, chemicals, pollution, leaky pipes, flooding, drought and other environmental factors such as brackish water, with the contamination of drinking water, gastrointestinal ailments, cancer and other diseases.  EPA has set standards for over 90 contaminants organized into six groups: microorganisms, disinfectants, disinfection byproducts, inorganic chemicals, organic chemicals and radionuclides. The European Union tests for more than 45 parameters. In Canada the testing and sampling requirements of drinking water set out by each jurisdiction. Even within a particular province or territory there may be variances in testing requirements. Specifically, a particular municipality may have standards that are higher or lower than standards provincially or territorially imposed because of special permit or approval conditions. In addition, systems that distribute water to populations below a certain size may be exempt from the region’s testing standards. 
B. There are six main types of water contamination: physical, radioactive, microbiological, disinfectants and disinfection byproducts, inorganic, and organic. Physical contamination.  1. Turbidity, or cloudiness, in water is caused by the presence of suspended particle matter such as clay, silt or microscopic organisms.Turbidity is a common problem with water as a result of soil run-off. Surface waters, there- fore, are much more likely than groundwater sources to be subject to chronic or occasional problems with turbidity.  Cloudy or turbid water is a problem because the particles in the water can serve as a source of nutrients and food for any bacteria, viruses or protozoa that may be in the water. In addition, because these microorganisms attach themselves to the particles in the water, and may be obscured by them, it can be difficult to determine exactly what substances are in the water. Cloudy water can also interfere with the ability of disinfectants to eliminate pathogens in the water both before and after they enter water treatment and distribution systems.  Water can contain sediment, chemicals, and all sorts of impurities that affect the taste and smell of water.  Salt Water is the general term for all brackish water over 1,000 ppm (mg/L) total dissolved solids (TDS).  2. Water may become contaminated with radioactive atoms (called radionuclides) from both natural and human sources. Exposure to such radionuclides is associated with a slight in- creased risk of cancer and genetic disorders. Consuming water contributes only a very small amount of our total radiation exposure. Most radionuclides in water are there naturally as a result of the decay of uranium and thorium.   
3. Human and animal wastes are the main sources of microorganisms, or microbial contaminants that can cause disease in water supplies. Improperly treated sewage, bird droppings, and runoff from farms and city streets can all introduce microorganisms into the water.  Protozoa are organisms that have only one cell. Some of them are very strong and, once they enter our bodies, can be very hard to get rid of.While many bacteria in water are quite easily killed when chlorine is added at a water treatment plant, protozoa can survive and must be removed by proper coagulation and filtration.  Giardia is the most common protozoa found in water. It causes a gastrointestinal disease known as giardiasis or “beaver fever,” which can last for a long time. Symptoms of Giardia infection may include watery diarrhea, loss of appetite, dehydration, cramps and vomiting.Wilderness campers and others who drink untreated water are most susceptible to Giardia exposure. Another common protozoan, Cryptosporidium is very resistant to chlorination, but can be killed by boiling water. In humans it causes cryptosporidiosis, a disease with symptoms that may include diarrhea, stomach cramps and a mild fever.  These symptoms typically appear two to ten days after exposure. For people with a weakened immune system, such as people having AIDS, Cryptosporidiosis is 80% fatal. 
a. Viruses are tiny organisms that invade the living cells of our bodies, reproduce and invade more cells, and soon make us sick.Viruses are responsible for the colds and flu we typically catch in the winter. More serious viruses found in water include the hepatitis A virus and several viruses that cause gastrointestinal disease. Some viruses may be killed with chlorination. Others, if they adhere to larger particles in the water, may be removed with small pore membrane filters, though this is not technically feasible for treating large volumes of water.  Phytoplankton are microscopic plants that live in saltwater and freshwater bodies. If there are a lot of these plants, they may make the water look green and murky. Some phytoplankton naturally produce toxins that can damage the liver or nervous system.This may pose a danger when very large numbers of these organisms are present, as may occur in small nutrient-rich lakes, ponds and dugouts. Symptoms of exposure include fever, headache, dizziness, stomach cramps, vomiting, diarrhea, skin and eye irritations, sore throat and swollen lips. People are at greatest risk of exposure to toxic phytoplankton during blooms (quick and abundant growth of plankton in one area), which typically occur in late August and September.While it is unlikely that anyone would purposely drink the green, foul-smelling water from a lake or river during a bloom, people may accidentally ingest it during recreational activities such as swimming, canoeing or water-skiing. 
b. Bacteria are present virtually everywhere, certain types which exist in untreated water may be pathogenic (capable of causing disease in other organ- isms).  These bacteria can cause a variety of diseases. Infants, children, the elderly, and people with weakened immune systems are most at risk of becoming ill due to ingestion of bacteria-contaminated water.  Campylobacter jejuni, which causes gastroenteritis (inflammation of the stomach and intestines).This bacterium is typically found in human and animal wastes, including bird droppings, and often ends up in water after a heavy rainfall. Escherichia coli. This bacterium is naturally present in human intestines and plays an important role in digestion. However, some forms of E. coli can cause gastrointestinal diseases, including a severe form of diarrhea that can lead to kidney failure and death. One way that E. coli ends up in water is from untreated sewage particularly runoff from a concentrated animal feeding operation (CAFO).  Almost all of the 2,000 strains of Salmonella that have been identified can cause illness to varying degrees.The species typically found in Canada are linked to gastrointestinal illness.The effects of Salmonella contamination range from mild, flu-like symptoms to severe infections lasting for months, and potentially ending in death.  In the early 1970s, the most common cause of water-borne disease in North America was the presence of Shigella. However, there hasn’t been a reported outbreak of illness due to this bacterium since 1975. Shigella can cause symptoms ranging from mild (diarrhea, vomiting) to severe (abdominal pain, fever, bloody stools). 
4. When chlorine is added as a disinfectant to water with a high organic content, a number of other substances form as a result. Called “disinfection by-products,” many of these substances have been discovered to be harmful to human health. Disinfection by-products that are formed in water as a result of chlorination include trihalomethanes (THMs), haloacetates, haloacetonitriles, haloaldehydes, haloketones and halohydroxyfuranones. THMs and haloacetates are the most common by-products found in chlorinated water.  The THMs most commonly found in drinking water are chloroform, bromodichloromethane, chlorodibromethane and bromoform. Brominated disinfection by-products are considered to be among the more harmful. In the interest of protecting water as it travels through the system, a small amount of chlorine sometimes continues to be added to water at various intervals during distribution.The result, however, is that the concentration of disinfection by-products may continue to increase until the water reaches our taps. Studies have shown that, from the time that water leaves the treatment plant to the time it reaches the consumer, the concentration of disinfection by- products may increase by 25 to 100%. To avoid this, many systems add ammonia to the system. The result is that the residual chlorine combines with the ammonia to form chloramine.  Chloramine is a weaker but more stable disinfectant than chlorine that controls bacteria risk while producing lower levels of THMs. It is very effective at maintaining a residual level of disinfectant in drinking water systems.  Smaller communities may rely on chlorination as the only treatment step. In such cases, depending on the amount of chlorine used, the type and amount of organic material found in the raw water and the time of year, the levels of disinfection by-products are often found to be elevated.  In addition to cancer, there is some concern that disinfection by-products, and THMs specifically, may be linked to reproductive health effects. A study of five thousand pregnant women in California reported that there was an association between the incidence of spontaneous abortion and the consumption of tap water. In fact, women who drank five or more glasses of cold tap water containing high levels of THMs were almost twice as likely to suffer a spontaneous abortion as those women who drank less tap water. 
a. Alternatives to chlorine disinfection include the use of disinfectants other than chlorine, such as chloramine, chlorine dioxide and ozone, and the use of non-chemical processes, such as ultraviolet light.  As compared to chlorine, ozone is equally or more effective at neutralizing bacteria, viruses and protozoa. In addition, it is effective at dealing with parasites such as Giardia and Cryptosporidium, which are highly resistant to conventional chlorination treatment. In addition to microbiological contamination, ozone is effective at removing color, taste, odor, and a range of trace organics. A significant advantage of ozone over chlorine is that the use of ozone does not result in the production of chlorination by-products.  Among the drawbacks of using ozone are that it is generally more expensive than chlorine and its effectiveness is short-lived as it does not have a residual effect after the water leaves the treatment plant.  Another potential drawback of ozone is that it can result in the production of some by-products, including bromate and formaldehyde, both known to cause cancer. 
5. Inorganic, or non-living, water contaminants include various metals, fluoride and nitrates. Metals may be naturally present in water, from weathering and erosion for example, or they may be present as a result of human activities, such as mining and manufacturing. In most areas of Canada, drinking water is a minor source of exposure to metals as compared with food and air.  Arsenic may enter water bodies from smelting operations, the burning of coal and waste, and dumping of industrial waste water. It may be in particles in the air, which then land in the water. It may also be present as a result of natural processes, such as weathering and erosion.  Uranium may be present in water as a result of natural processes, such as weathering or erosion, or as a result of human activities, such as mining and the use of fertilizers that contain phosphate.  Natural uranium is weakly radioactive. However, its toxicity, especially to the kidneys, is more of a threat to human health than is its radioactivity.  Like most other metals, antimony may naturally end up in source waters as a result of weathering and erosion. Human activities, such as mining and industrial and municipal waste water discharges, also result in antimony deposits. Household piping and non-lead solders may also be a source of antimony.  Studies have shown that people exposed to elevated levels of antimony in airborne particles, such as in an industrial workplace, can experience an increase in blood pressure, heart problems and ulcers. Long-term exposure is also linked to increased incidence of menstrual problems and spontaneous abortions.  Fluoride is a naturally occurring chemical contaminant of many environmental water sources, and its presence is monitored by municipal water systems, particularly if it is added after treatment to meet the recommendations of dental authorities. 
a. Levels of lead in untreated water are typically low and, therefore, also low in treated water. Lead may, however, make its way into tap water from coming into contact with lead pipes and fixtures in old buildings, especially structures built before the 1950s. Lead may also be present in brass fittings, such as taps, solder that connects copper tubing and that fit some plastic pipes.The use of lead in new plumbing equipment is either banned altogether or restricted.  Many municipalities have undertaken programs to remove lead from the public portion of water distribution systems.This means that lead pipes, fittings and solder were replaced right up to people’s private property lines. Home- owners are responsible for removing any lead-based materials on their private property,including any piping or storage tanks underground and in their homes.  Research has shown that even small amounts of lead may impact on human health. Infants and children are most at risk from exposure to lead. For this reason the drinking water guidelines set acceptable levels of lead according to children’s susceptibility. Exposure to small amounts of lead over an extended period of time may affect the intellectual and neurological development of the fetus, infants and young children. Lead exposure also affects blood pressure and reproductive functions in adults. 

6. Organic Contamination is comprised of pesticides, organotins, a group of organic compounds that contain tin, and volatile organic compounds.Pesticides are chemical and biological agents that are used to control pests such as weeds, insects, rodents, fungi, bacteria and viruses. Pesticides are sprayed on farm crops and animals, lawns and gardens, and golf courses. These chemicals can easily end up in our water sources. They may enter surface waters as a result of accidental spills, improper disposal of leftover chemicals, drifting on air currents for later deposition, and runoff from fields and lawns. Pesticides can also enter groundwater sup- plies by filtering through the soil where they are applied on crops and lawns, or through leachate from landfill sites.  Organotins are a group of organic com- pounds that contain tin.  Volatile organic compounds.Volatile organic compounds (VOCs) are among the most frequently detected organic contaminants in groundwater.VOCs are chemicals that readily evaporate and include such substances as trichloroethylene and tetrachloroethylene.These two chemicals are found in many household products and are also used as solvents by the metal-degreasing and dry-cleaning industries. VOCs are often present at high levels in the leachate from municipal landfills.The leachate may enter ground- water or surface water, thus contaminating water supplies and potentially degrading into more toxic substances. Trichloroethylene and tetrachloroethylene are potentially harmful to human health when inhaled at high concentrations.Trichloroethylene is a probable human carcinogen; tetrachloroethylene is a potential human carcinogen.  The inhalation of these chemicals when showering can also be an exposure route. 

a. Nitrates occur naturally in water, resulting from decaying plant matter. Nitrates are also a main ingredient in commercial fertilizers and can end up in water via runoff from farmers’ fields, septic systems and landfills.When homeowners apply fertilizers to their lawns and gardens, up to 50% of the nitrogen in the product ends up in nearby water sources.  For bottle-fed infants, water is their primary source of exposure to nitrates. (For everyone else, food is our primary source of exposure and water is second.) When exposed to high levels of nitrates, infants have suffered from methemoglobinemia, a life-threatening condition in which body tissues don’t receive the oxygen they need to survive. Symptoms may include shock, irregular heart- beat, and severe skin discoloration. Babies under three months of age are particularly at risk, as are the fetuses of women in the last three months of their pregnancy. 
§310d Sewage Treatment
A. Over 75% of the nation’s population is served by centralized wastewater collection and treatment systems. The remaining population uses septic or other onsite systems. Approximately 16,000 municipal wastewater treatment facilities are in operation nationwide.  Twenty- five percent of households nationwide and one-third of the new homes being constructed are served by onsite systems. British engineers led the way in sewer construction and separation of wastes from drinking water.  Towards the end of the 19th century governments acted to close the gap between water and sanitation. In Great Britain public investment financed an expansion of sewerage systems. Life expectancy increased in the four decades after the 1880s by an astounding 15 years.  By one estimate water purification alone explains half the mortality reduction in the United States in the first third of the 20th century. No other period in US history has witnessed such rapid declines in mortality rates. By 1920 almost every big city in today’s industrial world had purified water.  Within another decade most had built large sewage treatment plants that removed, treated and disposed of human waste in areas where it would not contaminate drinking water.  The relationship of cholera to water was discovered by the English physician John Snow who traced this disease from its origins in India and the path it took to Europe.  Snow traced the contamination to public wells, that were bring contaminated by privy vaults in the epidemic of 1854 in London.  Thus, the sewer was developed.  The British engineers led the way in sewer construction and separation of wastes from drinking water.  Towards the end of the 19th century governments acted to close the gap between water and sanitation. In Great Britain public investment financed an expansion of sewerage systems. By 1920 almost every big city in today’s industrial world had purified water.  By 1930 most big cities had built large sewage treatment plants that removed, treated and disposed of human waste in areas where it would not contaminate drinking water.

1. During the Neolithic period (c. 10,000B.C.E. the waste created by human activities was redressed by the movement of nomadic tribes.  In the ancient world cultures developed waste treatment technologies.  The City of Ur, by 3,500 B.C.E. had an average population of 65,000 people per square mile.  The populace dealt with their waste by sweeping it into the streets.  This caused the street levels to rise and would require, every so often the raising of the house doors.  These practices were not suitable for an urban environment.  Cities in the Indus basin, in current day Pakistan, from 2,500 -1,500 B.C.E. developed a high level of sanitation and had some houses with bathrooms with flushing toilets and rubbish shoots and places for rubbish were made available in public places.  In the Egyptian city of Herakopolis (B.C.E 2,100) the people threw their wastes in the street but the elite made a deliberate effort to remove all wastes, organic and inorganic. Mosaic law (B.C.E. 1,300) tells “remove his own refuse and bury it in the earth”. Nehemiah tells of rebuilding Jerusalem where there was a refuse gate where the city wastes were dumped and the Talmud called for the city streets to be washed daily.

2. In the island of Crete between 1500-1700 B.C.E. had a highly developed waste management system.  They had very advanced plumbing and designed places to dispose of organic wastes.  Knossos, the capital city, had a central courtyard with baths that were filled and emptied using terra-cotta pipes.  They had flushing toilets, with wooden seats and an overhead reservoir.  Excavations reveal four large separate drainage systems that emptied into large sewers built of stone.  The Minoan royals were the last group to use flushing toilets until the re-development of that technology in 1596.  The first dumps were developed by the Greeks in Athens circa 500 B.C.E.  In 320 B.C.E. Athens passed the first known edict banning the disposal of refuse in the streets.  By 300 B.C.E. one of the responsibilities of the Greek city-state was the removal of waste.  The expenses of waste removal were covered by levees on landowners.  This system lasted 800 years, until a general breakdown in civil order.  Greeks understood the relationship between water quality and public health and passed this concern to the Romans.

3. In the early modern period wastes were disposed of in rivers and water sources were being contaminated.  These practices were brought to the New World.  As developments grew into cities, the Colonies had to address the waste issues.  In 1644 eighteen years after taking control of Manhattan Island “residents were directed to take all wastes out of the fort” and in 1648 a law was passed prohibiting hogs and goats from running in the streets.  The major changes in waste treatment came in the 19th century.  In 1860 Louis Moureas invented the septic tank however, it would not be given this name until 1895. Septic tanks at this stage were large and were used to treat sewage from communities. “the main purpose of these tanks was to removed gross solids before discharge into the nearest stream or river”.  Nevertheless, “effluent was largely untreated and caused pollution of rivers and streams”.
4. Even with pre-treatment the need for disposal technology was evident.  In 1869 Edward Frankland developed trickling sand filter technology.  He devised a system consisting of six-foot high, ten-inch wide cylinders, filling each with different medias like sand and soil.  He then ran sewage at different doses through the different tanks.  He calculated the capabilities of the different media in purifying the wastewater.  The Experimental Station at Lawrence, Massachusetts, created in 1887, by the State Board of Health worked on disposal issues.  At the station in 1893 a sand bed was first used to filter effluent from a septic tank, reducing the land areas needed for sewage disposal, and the land acceptance rates were established to maintain an efficiently working sand filter. 
B. Wastewater treatment is the process that removes the majority of the contaminants from wastewater or sewage and produces both a liquid effluent suitable for disposal to the natural environment and a sludge. Biological processes can be employed in the treatment of wastewater and these processes may include, for example, aerated lagoons, activated sludge or slow sand filters. To be effective, sewage must be conveyed to a treatment plant by appropriate pipes and infrastructure and the process itself must be subject to regulation and controls. Some waste-waters require different and sometimes specialized treatment methods. At the simplest level, treatment of sewage and most waste-waters is carried out through separation of solids from liquids, usually by sedimentation. By progressively converting dissolved material into solids, usually a biological floc, which is then settled out, an effluent stream of increasing purity is produced.
1. Wastewater treatment is needed so that we can use our rivers and streams for fishing, swimming and drinking water. For the first half of the 20th century, pollution in the Nation’s urban waterways resulted in frequent occurrences of low dissolved oxygen, fish kills, algal blooms and bacterial contamination. Early efforts in water pollution control prevented human waste from reaching water supplies or reduced floating debris that obstructed shipping.  Progress in abating pollution has barely kept ahead of population growth, changes in industrial processes, technological developments, changes in land use, business innovations, and many other factors. Increases in both the quantity and variety of goods.  produced can greatly alter the amount and complexity of industrial wastes and challenge traditional treatment technology. The application of commercial fertilizers and pesticides, combined with sediment from growing development activities, continues to be a source of significant pollution as runoff washes off the land. 

2. The basic function of the wastewater treatment plant is to speed up the natural processes by which water purifies itself. In earlier years, the natural treatment process in streams and lakes was adequate to perform basic wastewater treatment. As our population and industry grew to their present size, increased levels of treatment prior to discharging domestic wastewater became necessary.  The most common form of pollution control in the United States consists of a system of sewers and wastewater treatment plants. The sewers collect municipal wastewater from homes, businesses, and industries and deliver it to facilities for treatment before it is discharged to water bodies or land, or reused.  In the year 2000 approximately 208 million people in the U.S. were served by centralized collection systems. 
3. Dissolved oxygen is a key element in water quality that is necessary to support aquatic life. A demand is placed on the natural supply of dissolved oxygen by many pollutants in waste- water. This is called biochemical oxygen demand, or BOD, and is used to measure how well a sewage treatment plant is working.  Organic matter and ammonia are “oxygen-demanding” substances. Oxygen-demand- ing substances are contributed by domestic sewage and agricultural and industrial wastes of both plant and animal origin, such as those from food processing, paper mills, tanning, and other manufacturing processes. These substances are usually destroyed or converted to other compounds by bacteria if there is sufficient oxygen present in the water, but the dis- solved oxygen needed to sustain fish life is used up in this break down process.  Disinfection of wastewater and chlorination of drinking water supplies has reduced the occurrence of waterborne diseases such as typhoid fever, cholera, and dysentery, which remain problems in underdeveloped countries while they have been virtually eliminated in the U.S.   Infectious micro-organisms, or pathogens, may be carried into surface and groundwater by sewage from cities and institutions, by certain kinds of industrial wastes, such as tanning and meat packing plants, and by the contamination of storm runoff with animal wastes from pets, livestock and wild animals, such as geese or deer. Humans may come in contact with these pathogens either by drinking contaminated water or through swimming, fishing, or other contact activities. Modern disinfection techniques have greatly reduced the danger of water- borne disease. 

4. Carbon, nitrogen, and phosphorus are essential to living organisms and are the chief nutrients present in natural water. Large amounts of these nutrients are also present in sewage, certain industrial wastes, and drainage from fertilized land. Conventional secondary bio- logical treatment processes do not remove the phosphorus and nitrogen to any substantial extent -- in fact, they may convert the organic forms of these substances into mineral form, making them more usable by plant life. When an excess of these nutrients overstimulates the growth of water plants, the result causes unsightly conditions, interferes with drinking water treatment processes, and causes unpleasant and disagreeable tastes and odors in drinking water. The release of large amounts of nutrients, primarily phosphorus but occasionally nitrogen, causes nutrient enrichment which results in excessive growth of algae. Uncontrolled algae growth blocks out sunlight and chokes aquatic plants and animals by depleting dis- solved oxygen in the water at night. The release of nutrients in quantities that exceed the affected waterbody’s ability to assimilate them results in a condition called eutrophication or cultural enrichment.

5. Examples of inorganic and synthetic organic chemicals include detergents, household cleaning aids, heavy metals, pharmaceuticals, synthetic organic pesticides and herbicides, industrial chemicals, and the wastes from their manufacture. Many of these sub- stances are toxic to fish and aquatic life and many are harmful to humans. Some are known to be highly poisonous at very low concentrations. Others can cause taste and odor problems, and many are not effectively removed by conventional wastewater treatment.  Heat reduces the capacity of water to retain oxygen. In some areas, water used for cooling is discharged to streams at elevated temperatures from power plants and industries. Even discharges from wastewater treatment plants and storm water retention ponds affected by summer heat can be released at temperatures above that of the receiving water, and elevate the stream temperature. Unchecked discharges of waste heat can seriously alter the ecology of a lake, a stream, or estuary. 
C. The initial stage in the treatment of domestic wastewater is known as primary treatment. Coarse solids are removed from the wastewater in the primary stage of treatment.  As wastewater enters a treatment facility, it typically flows through a step called preliminary treatment. A screen removes large floating objects, such as rags, cans, bottles and sticks that may clog pumps, small pipes, and down stream processes. The screens vary from coarse to fine and are constructed with parallel steel or iron bars with openings of about half an inch, while others may be made from mesh screens with much smaller openings. Screens are generally placed in a chamber or channel and inclined towards the flow of the wastewater. The inclined screen allows debris to be caught on the upstream surface of the screen, and allows access for manual or mechanical cleaning. Some plants use devices known as comminutors or barminutors which combine the functions of a screen and a grinder. These devices catch and then cut or shred the heavy solid and floating material. In the process, the pulverized matter remains in the wastewater flow to be removed later in a primary settling tank. 
1. With the addition of oxygen to wastewater, masses of microorganisms grew and rapidly metabolized organic pollutants. Any excess microbiological growth could be removed from the wastewater by physical processes.  Chemicals can be used to create changes in pollutants that increase the removal of these new forms by physical processes. Simple chemicals such as alum, lime or iron salts can be added to wastewater to cause certain pollutants, such as phosphorus, to floc or bunch together into large, heavier masses which can be removed faster through physical processes. Over the past 30 years, the chemical industry has developed synthetic inert chemicals know as polymers to further improve the physical separation step in wastewater treatment. Polymers are often used at the later stages of treatment to improve the settling of excess microbiological growth or biosolids. 

2. After the wastewater has been screened it flows to a sedimentation tank.  Effluent may flow into a grit chamber where sand, grit, cinders, and small stones settle to the bottom. Removing the grit and gravel that washes off streets or land during storms is very important, especially in cities with combined sewer systems. Large amounts of grit and sand entering a treatment plant can cause serious operating problems, such as excessive wear of pumps and other equipment, clogging of aeration devices, or taking up capacity in tanks that is needed for treatment. In some plants, another finer screen is placed after the grit chamber to remove any additional material that might damage equipment or interfere with later processes. The grit and screenings removed by these processes must be periodically collected and trucked to a landfill for disposal or are incinerated. With the screening completed and the grit removed, wastewater still contains dissolved organic and inorganic constituents along with suspended solids. The suspended solids consist of minute particles of matter that can be removed from the wastewater with further treatment such as sedimentation or gravity settling, chemical coagulation, or filtration. Pollutants that are dissolved or are very fine and remain suspended in the wastewater are not removed effectively by gravity settling.  When the wastewater enters a sedimentation tank, it slows down and the suspended solids gradually sink to the bottom. This mass of solids is called primary sludge. Various methods have been devised to remove primary sludge from the tanks. Newer plants have some type of mechanical equipment to remove the settled solids from sedimentation tanks. Some plants remove solids continuously while others do so at intervals. 

D. After the wastewater has been through Primary Treatment processes, it flows into the next stage of treatment called secondary. Secondary treatment processes can remove up to 90 percent of the organic matter in wastewater by using biological treatment processes. The two most common conventional methods used to achieve secondary treatment are attached growth processes and suspended growth processes.  In attached growth (or fixed film) processes, the microbial growth occurs on the surface of stone or plastic media. Wastewater passes over the media along with air to provide oxygen. Attached growth process units include trickling filters, biotowers, and rotating biological contactors. Attached growth processes are effective at removing biodegradable organic material from the wastewater. A trickling filter is simply a bed of media (typically rocks or plastic) through which the wastewater passes. The media ranges from three to six feet deep and allows large numbers of microorganisms to attach and grow. Older treatment facilities typically used stones, rocks, or slag as the media bed material. New facilities may use beds made of plastic balls, interlocking sheets of corrugated plastic, or other types of synthetic media. This type of bed material often provides more surface area and a better environment for promoting and controlling biological treatment than rock. Bacteria, algae, fungi and other microorganisms grow and multiply, forming a microbial growth or slime layer (biomass) on the media. In the treatment process, the bacteria use oxygen from the air and consume most of the organic matter in the wastewater as food. As the wastewater passes down through the media, oxygen-demanding substances are consumed by the biomass and the water leaving the media is much cleaner. However, portions of the biomass also slough off the media and must settle out in a secondary treatment tank. 

1. Similar to the microbial processes in attached growth systems, suspended growth processes are designed to remove biodegradable organic material and organic nitrogen-containing material by converting ammonia nitrogen to nitrate unless additional treatment is provided. In suspended growth processes, the microbial growth is suspended in an aerated water mixture where the air is pumped in, or the water is agitated sufficiently to allow oxygen transfer. Suspended growth process units include variations of activated sludge, oxidation ditches and sequencing batch reactors. The suspended growth process speeds up the work of aerobic bacteria and other microorganisms that break down the organic matter in the sewage by providing a rich aerobic environment where the microorganisms suspended in the wastewater can work more efficiently. In the aeration tank, wastewater is vigorously mixed with air and microorganisms acclimated to the wastewater in a suspension for several hours. This allows the bacteria and other microorganisms to break down the organic matter in the wastewater. The microorganisms grow in number and the excess biomass is removed by settling before the effluent is discharged or treated further. Now activated with millions of additional aerobic bacteria, some of the biomass can be used again by returning it to an aeration tank for mixing with incoming wastewater. 

3. The activated sludge process, like most other techniques, has advantages and limitations. The units necessary for this treatment are relatively small, requiring less space than attached growth processes. In addition, when properly operated and maintained, the process is generally free of flies and odors. However, most activated sludge processes are more costly to operate than attached growth processes due to higher energy use to run the aeration system. The effectiveness of the activated sludge process can be impacted by elevated levels of toxic compounds in wastewater unless complex industrial chemicals are effectively controlled through an industrial pretreatment program. An adequate supply of oxygen is necessary for the activated sludge process to be effective. The oxygen is generally supplied by mixing air with the sewage and biologically active solids in the aeration tanks by one or more of several different methods. Mechanical aeration can be accomplished by drawing the sewage up from the bottom of the tank and spraying it over the surface, thus allowing the sewage to absorb large amounts of oxygen from the atmosphere. Pressurized air can be forced out through small openings in pipes suspended in the wastewater. Combination of mechanical aeration and forced aeration can also be used. Also, relatively pure oxygen, produced by several different manufacturing processes, can be added to provide oxygen to the aeration tanks. From the aeration tank, the treated wastewater flows to a sedimentation tank (secondary clarifier), where the excess biomass is removed. Some of the biomass is recycled to the head end of the aeration tank, while the remainder is “wasted” from the system. The waste biomass and settled solids are treated before disposal or reuse as biosolids. 

E. A wastewater lagoon or treatment pond is a scientifically constructed pond, three to five feet deep, that allows sunlight, algae, bacteria, and oxygen to interact. Biological and physical treatment processes occur in the lagoon to improve water quality. The quality of water leaving the lagoon, when constructed and operated properly, is considered equivalent to the effluent from a conventional secondary treatment system. However, winters in cold climates have a significant impact on the effectiveness of lagoons, and winter storage is usually required. While treatment ponds require substantial land area and are predominantly used by smaller communities, they account for more than one-fourth of the municipal wastewater treatment facilities in this country.  Land treatment is the controlled application of wastewater to the soil where physical, chemical, and biological processes treat the wastewater as it passes across or through the soil. The principal types of land treatment are slow rate, overland flow, and rapid infiltration. In the arid western states, pretreated municipal wastewater has been used for many years to irrigate crops. In the case of slow rate infiltration, the wastewater is applied to the land and moves through the soil where the natural filtering action of the soil along with microbial activity and plant uptake removes most contaminants. Part of the water evaporates or is used by plants. The remainder is either collected via drains or wells for surface discharge or allowed to percolate into the groundwater. 

1. The rapid infiltration process is most frequently used to polish and recover wastewater effluents for reuse after pretreatment by secondary and advanced treatment processes. It is also effective in cold or wet weather and has been successfully used in Florida, northeastern and arid southwestern states. Large amounts of wastewater are applied to permeable soils in a limited land area and allowed to infiltrate and percolate downward through the soil into the water table below. If the water is to be reused, it can be recovered by wells.  The overland flow method has been used successfully by the food processing industries for many years to remove solids, bacteria and nutrients from wastewater. The wastewater is allowed to flow down a gently-sloped surface that is planted with vegetation to control runoff and erosion. Heavy clay soils are well suited to the overland flow process. As the water flows down the slope, the soil and its microorganisms form a gelatinous slime layer similar in many ways to a trickling filter that effectively removes solids, pathogens, and nutrients. Water that is not absorbed or evaporated is recovered at the bottom of the slope for discharge or reuse. 

F. Untreated domestic wastewater contains micro-organisms or pathogens that produce human diseases. Processes used to kill or deactivate these harmful organisms are called disinfection. Chlorine is the most widely used disinfectant but ozone and ultraviolet radiation are also frequently used for wastewater effluent disinfection. The National Pretreatment Program, a cooperative effort of Federal, state, POTWs and their industrial dischargers, requires industry to control the amount of pollutants discharged into municipal sewer systems. Pretreatment protects the wastewater treatment facilities and its workers from pollutants that may create hazards or interfere with the operation and performance of the POTW, including contamination of sewage sludge, and reduces the likelihood that untreated pollutants are introduced into the receiving waters. Under the Federal Pretreatment Program, municipal wastewater plants receiving significant industrial discharges must develop local pretreatment programs to control industrial discharges into their sewer system. These programs must be approved by either EPA or a state acting as the Pretreatment Approval Authority. More than 1,500 municipal treatment plants have developed and received approval for a Pretreatment Program. 

1. Advanced treatment technologies can be extensions of conventional secondary biological treatment to further stabilize oxygen-demanding substances in the wastewater, or to remove nitrogen and phosphorus. Advanced treatment may also involve physical-chemical separation techniques such as adsorption, flocculation/precipitation, membranes for advanced filtration, ion exchange, and reverse osmosis. In various combinations, these processes can achieve any degree of pollution control desired. As wastewater is purified to higher and higher degrees by such advanced treatment processes, the treated effluents can be reused for urban, landscape, and agricultural irrigation, industrial cooling and processing, recreational uses and water recharge, and even indirect augmentation of drinking water supplies.  By providing additional biological treatment beyond the secondary stage, nitrifying bacteria present in wastewater treatment can biologically convert ammonia to the non-toxic nitrate through a process known as nitrification. Phosphorus removal can be achieved through chemical addition and a coagulation- sedimentation process discussed in the following section. Some biological treatment processes called biological nutrient removal (BNR) can also achieve nutrient reduction, removing both nitrogen and phosphorus.  Most of the BNR processes involve modifications of suspended growth treatment systems so that the bacteria in these systems also convert nitrate nitrogen to inert nitrogen gas and trap phosphorus in the solids that are removed from the effluent. 

2. A process known as chemical coagulation-sedimentation is used to increase the removal of solids from effluent after primary and secondary treatment. Solids heavier than water settle out of wastewater by gravity. With the addition of specific chemicals, solids can become heavier than water and will settle.  Alum, lime, or iron salts are chemicals added to the wastewater to remove phosphorus. With these chemicals, the smaller particles ‘floc’ or clump together into large masses. The larger masses of particles will settle faster when the effluent reaches the next step--the sedimentation tank. This process can reduce the concentration of phosphate by more than 95 percent.  This process produces a chemical sludge, and the cost of disposing this material can be significant.  Carbon adsorption consists of passing the wastewater effluent through a bed or canister of activated carbon granules or powder which remove more than 98 percent of the trace organic substances. The substances adhere to the carbon surface and are removed from the water. To help reduce the cost of the procedure, the carbon granules can be cleaned by heating and used again. 

3. Sewage solids, or sludge, when separated from the wastewater, still contain around 98 percent water. They are usually thickened and may be dewatered to reduce the volume to be transported for final processing, disposal, or beneficial use. Dewatering processes include drying beds, belt filter presses, plate and frame presses, and centrifuges. To improve dewatering effectiveness, the solids can be pretreated with chemicals such as lime, ferric chloride, or polymers to produce larger particles which are easier to remove. Digestion is a form of stabilization where the volatile material in the wastewater solids can decompose naturally and the potential for odor production is reduced. Digestion without air in an enclosed tank (anaerobic solids digestion) has the added benefit of producing methane gas which can be recovered and used as a source of energy.  Stabilization of solids may also be accomplished by composting, heat treatments, drying or the addition of lime or other alkaline materials. After stabilization, the biosolids can be safely spread on land.  Heat dried biosolids pellets have been produced and used extensively as a fertilizer product for lawn care, turf production, citrus groves, and vegetable production for many years. Composting of biosolids is also a well established approach to solids management that has been adopted by a number of communities. Effective pretreatment of industrial wastes prevents excessive levels of unwanted constituents, such as heavy metals (i.e. cadmium, mercury, and lead) and persistent organic compounds from contaminating the residuals of wastewater treatment and limiting the potential for beneficial use. Incineration consists of burning the dried solids to reduce the organic residuals to an ash that can be disposed or reused. 

G. Decentralized treatment systems include onsite systems and cluster systems.  A septic tank and soil adsorption field is an example of an onsite system. A wastewater collection and treatment system under some form of common ownership that collects wastewater from two or more dwellings or buildings and conveys it to a treatment and dispersal system located on a suitable site near the dwellings or buildings is a cluster system.  Decentralized systems include those using alternative treatment technologies like media filters, constructed wetland systems, aerobic treatment units, and a variety of soil dispersal systems. Soil dispersal systems include pressure systems such as low pressure pipe and drip dispersal systems. These systems treat and disperse relatively small volumes of wastewater, and are generally are found in rural and suburban areas. While septic tanks and soil absorption systems have significant limitations, decentralized systems can effectively protect water quality and public health from groundwater and surface water contamination if managed properly (i.e. properly sited, sized, designed, installed, operated, and maintained). 

1. Onsite wastewater systems contain three components: a treatment unit which treats water prior to dispersal into the environment; a soil dispersal component which assures that treated water is released into the environment at a rate which can be assimilated; and a management system which assures proper long term operation of the complete system. Disinfection of the treated effluent may be provided prior to dispersal. A typical onsite system consists of a septic tank followed by an effluent distribution system. Alternative treatment systems include aerobic treatment and sand filtration systems.  A septic tank is a tank buried in the ground used to treat sewage without the presence of oxygen (anaerobic). The sewage flows from the plumbing in a home or small business establishment into the first of two chambers, where solids settle out. The liquid then flows into the second chamber. Anaerobic bacteria in the sewage break down the organic matter, allowing cleaner water to flow out of the second chamber. The liquid typically discharges through a sub- surface distribution system. Periodically, the solid matter in the bottom of the tank, referred to as septage, must be removed and disposed of properly.
2. Aerobic treatment units are also used to provide onsite wastewater treatment. They are similar to septic tanks, except that air is introduced and mixed with the wastewater inside the tank. Aerobic (requiring oxygen) bacteria consume the organic matter in the sewage. As with the typical septic system, the effluent discharge from an aerobic system is typically released through a sub-surface distribution system or may be disinfected and discharged directly to surface water. Aerobic treatment units also require the removal and proper disposal of solids that accumulate in the tank.  Media filters are used to provide further treatment of septic tank effluent, and provide high levels of nitrification. They can be designed to pass the effluent once or multiple times through the media bed. Media, such as sand, acts as a filter. The media is placed two to three feet deep above a liner of impermeable material such as plastic or concrete. Septic tank effluent is applied to the filter surface in intermittent doses and is further treated as it slowly trickles through the media. In most media filters, wastewater is collected in an under-drain then either pumped back to the filter bed or to other types of treatment.
3. If the soil is unsuitable for the installation of a soil absorption field, alternative methods can be used to further treat or distribute the treated effluent. The most common alternative dispersal systems include low pressure pipe, mounds, drip disposal, and evapotranspiration beds.  When soil conditions permit, the most common method to disperse septic tank or aerobic system effluent is an absorption field consisting of a series of perforated parallel pipes laid in trenches on gravel or crushed stone or as a direct discharge to the soil through trenches.  When the soil is not conducive to percolation or when the groundwater level is high, a mound system is commonly used. A mound system is a distribution system constructed above the original ground level by using granular material such as sand and gravel to receive the septic tank effluent before it flows to the native soil below. The effluent flows to a dosing tank that is equipped with a pump. Here the effluent is stored until there is sufficient liquid. Once the liquid is pumped out, it moves evenly throughout the mound before reaching less permeable soil or ground water.  Where soils are very thin or have reduced permeability, drip dispersal systems can be utilized.  Evapotranspiration (ET) bed is an onsite dispersal system where pretreated wastewater evaporates from the soil surface or is transpired by plants into the atmosphere.  
Part II Pharmacy

Article 11 Pharmacy

§311 History
A. People have treated diseases, including pain and suffering, with medicines since ancient times and in tribal cultures the shaman plays an important role in the community.  
The doctors of Ancient Mesopotamia (2000 -1300 BC) recognized in their literature hundreds of medicinal plants of which many are still in use today, as for example, opium poppy, mandragora, henbane, linseed, licorice roots, myrrh, thyme, cassia, colocynth, asafetida, cannabis, Indian hemp and belladonna.  These vegetable medicines were augmented by such minerals as alum, sulphur, saltpeter and copper (whose antibiotic and antiviral properties have been recently rediscovered and used for medical tables and furniture, causing a dramatic increase in price). The Ancient Mesopotamians also knew how to make a kind of soap thousands of years before soap factories were thought of in the civilized countries of Europe.  Ashes of plants noted for their soda content were mixed with fats and the result was an ointment of a soapy nature.  
1. The Ebers papyrus, circa 1555 BC, a copy of various older texts, is evidence of high levels of medical understanding in Egypt.  Surgery, the science of the internal organs and the science of medicines, are dealt with and it is just as amazing to observe that almost nine hundred medical prescriptions existed as it is to find that many of the medical substances are still in everyday use - Fennel, senna leaves, castor oil, gentian, mandragora, mandrake, henbane, hemlock, squill, thorn-apple, poppy juice (for soothing crying children) and countless other drugs.  Among animal substances still in the modern pharmacopocia, were Spanish fly (Cantharides) and both goat and goose fat.  Among the minerals used in making up the many prescriptions were magnesium, lead and copper salts, sulphur, crushed alabaster and antimony, compounds of which were considered until quite recently to be the best remedies for worms.

2. A surprisingly extensive number of drugs was used in Ancient Chinese medicine according to a pharmacopoeia whose sources date from the second millennium BC.  The sea-grape (Ephedra) whose alkaloid, Ephedrine, is still in favour today as a treatment for asthmas and allergies, was already in use during the third millennium BC against lung diseases, coughs, respiratory disorders and inflammation of the eyes.  Of the numerous other vegetable remedies, the most important are euphorbinum, aconite, clamus, shestnut, aloe, angelica, wormwood, ginsing, vetch, bamboo, senna, clematis, spurge-laurel, fennel, gentian, nutmeg, lotus, knot-grass, pomegranate, black alder, rhubarb, castor oil, sage and ginger.  Poppy juice was given to soothe crying children.  Fresh blood and liver were recommended in cases of anaemia.  

3. A great number of plants used for medicinal purposes in the Ancient Indian system 2000-1500 BC, where more than seven hundred different herbs were used.  In addition, there were also numerous medicines made from animal and mineral products, quite extraordinary healing powers were ascribed to mercury.  One of the healing plants of Ancient India Rauwolfia serpentine, has acquired a high reputation in modern medicine.  Its alkaloid, reserpin, was rediscovered as recently as 1949, as a successful remedy for high blood pressure.  The Ancient Indians also use this plant, which, because of its crescent-shaped fruit, was called ‘moon plant’ as a sedative in cases of anxiety.  This treatment experienced a remarkable resurrection in 1954 when it was realized that reserpin could be used to alleviate many psychotic conditions.  
4. Domesticated in the eastern Mediterranean in ancient times, opium is one of the most venerable drugs in formal and folk pharmacopoeia. Opium's healing properties were detailed in the works of Hippocrates (466-377 BC) and the Roman physician Galen (130-200 AD.) Spreading across the Asian land mass, opium was described as an effective drug in China's Herbalist Treasure of 973 AD.  Opium continues to be the prime ingredient in many pharmaceutical pain medicines and there is constant demand for opium on the international market.  

B. Specialization in pharmacy first occurred early in the 9th century in the civilized world around Baghdad. It gradually spread to Europe as alchemy, eventually evolving into chemistry as physicians began to abandon beliefs that were not demonstrable in the physical world. Physicians often both prepared and prescribed medicines; individual pharmacists not only compounded prescriptions but manufactured medicaments in bulk lots for general sale.  Government regulation of pharmacy began with edict of Frederic II of 1240 that separated the pharmacy and medicine professions.  At the time pharmacists had to prepare every medicine and the specialization allowed for mass production and technological advances.  The edict contained three regulations that provided the legal basis for the separation of pharmacy as an independent branch of health services: (1) separation of the pharmaceutical profession from the medical profession; (2) official supervision of pharmaceutical practice; and (3) obligation by oath to prepare drugs reliably, according to skilled are, and in a uniform, suitable quality. Two other principles of the edict greatly affected the future practice of pharmacy in many European countries, (1) the limitation of the number of pharmacies within a designated geographic and political entity and (2) the fixing of the prices of drugs by the government. The second, principle, but not the first, is applied in England and with the advent of third-party payment arrangements, is becoming fairly common in the United States. The first regulation defining the functions of the physician and the apothecary was issued by Henry VIII in 1511.  After the formation of the College of Physicians, later known as the Royal College of Physicians, in 1540, the apothecaries were placed under the more direct regulation of the College.  This did not last long, and by 1543, an act was passed giving the right of “every person being the King’s subject having knowledge and experience of the nature of herbs, roots and waters to use and minister, according to their cunning, experience and knowledge”

C. American colonists blended Native American Indian and European medicine exercising a right to self-medication.  Not until well into the 19th century was the distinction between the pharmacist as a compounder of medicines and the physician as a therapist generally accepted in the United States.  There were at least three significant events during the eighteenth century that began to influence the development and practice of pharmacy in the United States.  There was a great influx of English “patent medicines” into the colonies.  These were widely advertised with greatly exaggerated claims, a practice that continued after the passage of the United States Patent Act and still exists under considerably more regulation today.  These remedies provided an economical means to ameliorate diseases in view of the shortage of qualified physicians, and apothecaries, and nourished the practice of self-medication.  The first hospital pharmacy was established in the Pennsylvania Hospital founded on the initiative of Benjamin Franklin.  Jonathan Roberts, the pharmacy’s first apothecary, was directed to compound medicines and make up prescription of physicians only, and this pharmacy was one of the early concrete examples of the separation of pharmacy and medicine in the colonies.  Third, Robert’s successor, john Morgan, resigned after only one year to study medicine.  After becoming a physician, Morgan was a strong advocate of the separation of the two professions and of restriction of the practice to those trained in the respective professions. 
1. An Act was passed in Virginia in 1736 to regulate and restrict the practice of medicine.  However, the progress toward the professionalization of pharmacy was slow, following the precedent set in England. The Revolutionary War caused pharmacy to be recognized officially as a separate and distinct profession when Andrew Craigie was appointed Apothecary-General.  Much credit for this distinction of pharmacy goes to John Morgan, the Director General of the military hospitals and Chief Physician of the Army.  During Eight years of war pharmaceuticals first began to be manufactured on a large scale.  This military pharmacy was the first practical attempt at a uniform and obligatory formulary as a basis for satisfactory and reliable pharmaceutical work.  After the Revolutionary War the Patent Act fostered the development of a flourishing trade in “patent medicines” or proprietary drugs independent of medicine.  In addition, it provided the legal foundation for several medical practices such as the “Thomsonian”, “Eclectic,: and “Homeopathic” branches of medicine.  Special remedies were development and patented, based on the theories and practices of these various branches of medicine.  The practical significance of the patent law came to promote a degree of monopoly for the various medical practices.  
D. In the 19th century the Pharmacopoeia of the United States was published in 1820 by “authority of the medical societies and colleges”. Pharmacists were utilized in the first revision and by 1869 pharmacists constituted on-half of the Revision Committee. Local associations were organized and many of them established colleges of pharmacy, the first being the Philadelphia College of Pharmacy in 1821.  By 1860 six colleges were established and each organization later became an educational institution.  In 1852 the American Pharmaceutical Association (APhA), enacted state pharmacy laws.  The APhA adopted a code of ethics and sponsored a number of national pharmaceutical associations, including the National Association of Retail Druggists and the American Society of Hospital Pharmacists.  Ironically, the latter group and the APhA disaffiliated in a series of individual actions by late 1972 and early 1973.  
1.When he established a patent medicine warehouse in Philadelphia in 1806  T.W. Dyatt is considered to have the “father of price-cutting” in American pharmacy.  The first soda fountain was operated in Philadelphia around 1825 and they became common by 1860 having a dramatic impact on pharmacy practice because the honest income saved many proprietors from economic and/or moral failure. The first drugstore chain was Schlegal Drug Stores founded in 1850 in Devenport, Iowa.  The Civil War had a dramatic effect on the political, social and economic structure of our society and provided the impetus for the rapid industrialization of our country.  Pharmacy gradually shifted the compounding function from the drugstore to the emerging pharmaceutical industry.  As the general stores faded from the scene, mail order houses, beginning with Montgomery and War in 1872, provided considerable competition, especially in rural areas. 

E. In the 20th century pharmacy was revolutionized by the Pure Food and Drug Act of 1906 that aimed to protect the food and drug industries from adulteration or misbranding by prohibiting the interstate commerce in such adulterated products and acts.  The name of the Food and Drug Administration (FDA) was adopted in 1930.  Pineboard drugstores, forerunners flourished until the early part of the Great Depression.  There was a definite parallel between the formation of state pharmaceutical association and the passage of state pharmacy laws, with the laws usually following the associations by a few years.  The major failing in the pharmacy acts and regulations was their trade or product orientation in contrast to a professional and personal orientation.  During the prohibition era a pharmacy could be found at nearly every major intersection in the large cities.  The number of pharmacies rose to an all-time high of 58,258 in 1929, before the stock market crash and repeal of prohibition.  The Kroger Company, established in 1882, created Super X Drug Corporation in 1961.  United Drug Company manufactured proprietary drugs and toiletries under the name of “Rexall” that served about 10,500 pharmacies in 1960.  As late as 1939 prescriptions accounted for only 13% of total sales and 19.3% of the gross margin of sales in pharmacies.  17 In 1972 chain stores derived an average of 17.3 percent of their total revenue from prescription and 21.7% from proprietary drugs.  The two departments combined occupied only 17.7% of the total space.  In 1975 Walgreens was the largest drug chain organization.  In a survey of approximately 1700 pharmacies conducted by the National Association of retail druggists in the 1970s the percentage of pharmacies operating fountains showed a decrease from 81.5% to 74.8%. 
1. In the 1920s, 80% of the prescriptions filled in American pharmacies required a knowledge of compounding, by the 1940s the number of prescriptions requiring compounding had declined to 26%. As far back as 1971, only 1%, or less, of all prescriptions combined two or more active ingredients. Moreover, the pharmacist’s commitment to maintaining the quality of the drugs dispensed has been reduced to knowing such facts as the length of shelf life and the effect of exposure to light and judging the reliability and reputations of the manufacture.  Penicillin was a major discovery for the emergent industry, and during the 1940s and 1950s the medical establishment defensively splintered into many specialties seemingly because broad spectrum antibiotics would cure so many lucrative sick people.  To placate the industry Research & Development became firmly established within the sector.  For a brief while the industry expanded rapidly in the 1960s, benefiting from significant new discoveries with patent protection and brief era of family medicine. Regulatory controls on clinical development and marketing were light and healthcare spending boomed as the result of Medicare legislation in 1966 and the economy prospered despite the Vietnam War.  This era of Marcus Welby medicine, family medicine, struggling since Medicare subsidies financed expensive and unnecessary hospital procedures beginning in 1966, officially came to an end in 1973 with the creation of the DEA.  Subsequently U.S. medical expenditure and incarceration have spiraled exponentially to the highest in the world. 
F. Pharmaceutical innovation continues to be a success story and prescription medicines still represent only a small fragment of total health care costs. During the 20th century average life expectancy in developed countries increased by over 20 years, about 15 of those years as the result of advances in clean water, sanitation and refrigeration . A significant part of this improvement can be attributed to pharmaceutical innovation, mostly as the result of antibiotics.  New medicines are attributed to have generated 40 percent of the two-year gain in life expectancy achieved in 52 countries between 1986 and 2000.  As use of medications grew between 1980 and 2000, the number of days Americans spent in the hospital fell by 56%, representing 206 million days of unneeded hospital care in 2000 alone.  Since the introduction of effective cocktails of medicines, most recently combined into Atripla (efavirenz/emtricitabine/tenofovir) Acquired Immune Deficiency Syndrome (AIDS) deaths have dropped by about 70% in the past decade since antiretroviral drugs became effective at reducing viral loads although they are not yet a cure for the human immunodeficiency virus (HIV).  The National Cancer Institute recently reported that cancer death rates are continuing to decline, while the rate of diagnosis remains about the same. The mortality rate for all cancers has been falling since 1993 and the newest data, for 2002, continues that trend. The death rate in 2002 was 193.6 per 100,000, compared with 195.7 a year earlier and 213.5 in 1993. New medicines have likely played an important role in this improvement; recent research shows that new drugs account for 50% to 60% of the increase in six-year cancer survival rates since 1975.  For patients with Alzheimer’s disease, medicine can slow cognitive decline, delaying the need for nursing home care by 30 months.  
1. A report released by PhRMA in cooperation with the National Organization for Rare Disorders and the Genetic Alliance holds that more than 160 new medicines to treat rare or “orphan” diseases were approved by the FDA over the last decade. According to the National Institutes of Health (NIH), there are more than 6,000 rare diseases known to affect as many as 25 million Americans. One in every 10 Americans is diagnosed with a rare disease and according to the FDA, 85 to 90 percent of rare diseases are serious or life threatening – underscoring the need to find new cures and treatments.  Vaccines are also a powerful tool for disease prevention. Highly effective vaccines prevent poliomyelitis, measles, mumps, rubella, hepatitis, yellow fever, human papilloma, rotavirus and post-exposure rabies.  AIDS drugs have reduced HIV infection and mortality worldwide.  The rotavirus vaccine (2006) reduced childhood ER visits for gastroenteritis by 85%.  In states that routinely vaccinated children against hepatitis A, incidence of the disease fell by 88%.  Pharmaceuticals have been successful in improving the health of wealthy people however societal demands have been needed to prioritize access to lifesaving medicines in poor communities in both developed and developing nations through the development of programs such as the Medicare Prescription Drug Program and the Global AIDS, TB and Malaria Program.  These programs ensure that the legitimate medical demand is supplied regardless of a person’s ability to afford them and that physicians do not deny patients necessary medicines that would cure their disease or save their life.
§309a Drug Trade
A. The Centers for Disease Control reported that 46.5% of Americans using at least one prescription drug a month between 2001 and 2004.  Total US pharmaceutical sales in 2005 were $250 billion up from $6.6 billion in 1970.  66.4% of these sales were domestic.  A total of 3.6 billion prescriptions were filled in the United States between October 2004 and September 2005.  In 2003 the bio-pharmaceutical sector was responsible for $63.9 billion in direct output, $38.8 billion of which was for research and development in 2004, and employed over 450,000 people across the U.S, 82,000 in research and development.  The pharmaceutical industry is one of the most profitable sectors and the average employee makes $72,000 and produces $157,000. Of every dollar received by the large drug companies, 16 cents is pure profit.  By comparison, auto company profits are only 4 cents on a dollar of sales, tobacco companies 7 cents, oil companies 2 cents.   When the total impact of the market is calculated estimating every pharmaceutical job creates 5.7 jobs in the community the pharmaceutical industry is directly responsible for 2.7 million jobs, 2.1% of the national economy, with an output of $172 billion.  Outpatient prescription drugs accounted for one tenth of overall health spending, 13% of premium costs, an average cost of $32.45 per month to every privately insured individual.  $23.6 billion in taxes are attributed to the pharmaceutical industry, $6.4 billion of which were corporate taxes.  In July 2005, the ratio of generic/brand share of market by volume (weighted average) was 54/46. In 2006, it is estimated to be 58/42. 
1. The industry has the highest rate of investment in research of any market sector at 15-20% of gross sales.  The industry gambles million in a high-stakes lottery to come up with the next blockbuster drug.  As a result, the industry has produced 115 different drugs to lower blood pressure and 70 anti-inflammatory drugs.  Drugs for depression are the latest target of industry research frenzy with, by one count, 125 different drugs now in development to add to the 30 already approved and on the market.  By the late 1980s benzodiazepines were taken by 7% of the United States population in a year’s time, about 10 million people.  The industry’s high R&D spending and relatively low manufacturing costs create a cost structure similar to that of, for example, the software industry, with hyper-inflational capacity. Both industries have high fixed costs (for research and development) and low variable costs (to put a software application onto a CD-ROM or to produce a bottle of prescription medication). Consequently, prices in those industries are usually much higher than the cost of providing an additional unit of the product.  In 2005, pharmaceutical firms in the Fortune 500 averaged a 10.3% return on assets, compared with a median return of 4.7% for all industries.  These numbers have attracted hedge fund managers who wish to charge ridiculously high prices.  According to Pharmaceutical Research and Manufacturing Association (PhRMA) the pharmaceutical industry is committed public policies that encourage the discovery of life saving and life enhancing new medicines for patients by pharmaceutical/ biotechnology research companies to provide broad patient access to safe and effective medicine through a free market without price controls. Strong intellectual property incentives and transparent, efficient regulation and free flow of information to patients are important in the research and development process.  Out-patient prescription information, habits and cure rates suffer as the result of too much expensive new and unproven medicines marketed to maximize profits, often by not being curative, when the goal is to prescribe the cheapest medicine that is safe and effective at curing the disease.  In-patient pharmacy tends to be intravenous, and incommunicable regarding the curing human influenza type A and potentially lethal autistic side-effects of antipsychotic psychiatric drugs with one dose of Amantadine (Symmetrel) and the treatment of nosocomial methicillin resistant Staphylococcus aureus (MRSA) with doxycycline, clindamycin in children under 8 and pregnant women.  Tissue and hospital environments must be sterilized with chlorine, best produced from saline solution - salt dissolved in water. 
B. Pharmaceutical drug products, many with brand names, span a wide array of therapeutic classes (groups of drugs that are similar in their chemical structure, pharmacological effect, or clinical us.  In 2003 there were 17 therapeutic classes.  These classes in order of sales are (1) Antidepressants (SSRIs, SNRIs) (2) Antihyperlipidemics (Statins) (3) Antiulcerants (Proton-pump inhibitors) (4) Antihypertensives (ARBs, ACE inhibitors) (5) Antibiotics (Broad- and medium-spectrum) (6) Diabetes Therapies (Oral, injectible) (7) Antiarthritics (COX-2 inhibitors) (8) Antipsychotics (9) Antihistamines (Oral) (10) Neurological Drugs (For seizures or pain) (11) Other Vascular Drugs (Calcium- or beta-blockers) (12) Antiasthmatics (13) Analgesics (Nonnarcotic) (14) Bone Density Regulators (15) Oral Contraceptives (16) Antiallergy Drugs (Nasal steroids) (17) Analeptics (ADHD treatments).

1. In the 1990s, a wave of mergers of large, traditional pharmaceutical companies transformed the industry.   Currently eight of the top 10 firms are the products of horizontal mergers between two or more large drug companies, all of which occurred since 1989.  Consolidation in the pharmaceutical industry may have been motivated by several factors. With the rise of generic drugs, the rapid loss in sales that now occurs when a drug’s patent expires can leave firms with excess capacity in production and marketing. Merging with another company can help fill that capacity. Firms may also merge to exploit potential economies of scale or scope in research and development as reported in the Congressional Budget Office report on Research and Development in the Pharmaceutical Drug Industry of October 2006.
C. It can be estimated that the global market for drugs, not including alcohol and tobacco, is roughly $1 trillion with $600 billion in global pharmaceutical drug sales and $400 billion in illicit global drug sales.  Global per capita expenditure for both pharmaceutical and recreational drugs, not including alcohol and tobacco, is $150.  There were an estimated 180 million consumers of recreational drugs other than alcohol and tobacco. Including alcohol with $1 trillion in sales and tobacco with $890 billion globally total recreational drug sales were $2.3 trillion.  In the US, with a population of 300 million and estimated pharmaceutical consumption of $160 and $65 billion of recreational drug consumption, the annual per capita expenditure on drugs can be estimated at $750.
1. The UN World Drug Report (2000) estimates that in 2000 the international trade in illicit drugs was estimated at $400 billion, 8% of all world trade.  In 2000 180 million people worldwide - 4.2% of people aged 15 years and above - were consuming recreational drugs other than alcohol and tobacco, in the late 1990s; this figure includes 144 million consuming cannabis, 29 million people consuming amphetamine type stimulants, 14 million people taking cocaine and 13 million people abusing opiates, 9 million of whom were addicted to heroin.  Profits are reported to be so inflated that profitability of the illicit drug trade would be affected only if 75% of such shipments were intercepted.  Current efforts only intercept an estimated 13% of heroin shipments and 28%-40% of cocaine shipments.  In 1999, the estimated worldwide production of opium reached a record of 5,778 metric tons derived from 217,000 hectares of poppy. Estimated global production of coca-leaf mounted to 290,000 metric tons from 183,000 hectares of coca.    
2. In 2000, U.S. citizens are consistently the largest consumers spending an estimated total of $64.8 billion of illicit drugs - $36 billion on cocaine, $10 billion on heroin, $5.4 billion on methamphetamine, $11 billion on marijuana, and $2.4 billion on other substances.  Estimating 20 million monthly drug users. This means that the average user spent $3,240 on illicit drugs annually, $270 a month.  However as a per capita expense drug consumption costs only $216 annually, $18 a month. Approximately 260 metric tons of cocaine and 13.3 metric tons of heroin were consumed by U.S. drug users during 2000.  An estimated 3,000 people died from overdoses of illicit drugs, other than marijuana.   Taking into consideration that the “cure” of prison is far worse than the “ill” of psychotropic drug addiction one must take steps to safeguard the rights and freedoms of responsible drug consumers and suppliers.  5.9 million Americans ages 12 and older (7.1%) reported using an illicit drug in the month before the survey was conducted and 1% were reported as being dependent by the National Household Survey of Drug Abuse (1999).
D. Global alcohol sales are estimated to exceed $1 trillion and tobacco sales $890 billion in 2015.  Far more than the $600 billion estimated to be spent on global pharmaceuticals and $400 billion on other recreational drugs.  $2.3 trillion were spent on all recreational drugs worldwide.  US consumers purchase about $250 billion in pharmaceutical drugs, $400 billion in alcohol, $55 billion in tobacco and $65 billion other recreational drugs for total drug expenditure of $770 billion.  
1. The global alcoholic drinks industry (one of the two major segments of the beverage industry) is expected to exceed $1 trillion in 2014.  In 2013, the revenue generated from the combined sales of beer, wine and distilled spirits totaled over $308 billion in the US. The U.S. beverage alcohol industry is a major contributor to the economy, responsible for over $400 billion in total U.S. economic activity in 2010, generating nearly $90 billion in wages and over 3.9 million jobs for U.S. workers. In 2010, distilled spirits accounted for over $120 billion in total economic activity, or 30% of total economic activity from all beverage alcohol. The beverage alcohol industry contributed over $21 billion directly to state and local revenues during 2010.
2. In 1998, consumers spent an estimated $59.3 billion on tobacco products, chiefly on cigarettes ($55.7 billion). Much less is spent on cigars ($1.0 billion), smoking tobacco, chewing tobacco, and snuff ($2.5 billion combined), but these are also important industries. These consumer expenditures support thousands of businesses that manufacture, transport, market, and sell these products, as well as some 90,000 farms that grow tobacco leaf. Tobacco products are also an important source of tax revenue for Federal, State, and local governments.  In 2010, the combined profits of the six leading tobacco companies was U.S. $35.1 billion.  The world tobacco industry generated sales of almost $721 billion in 2010. Cigarettes represent the leading market segment with revenue exceeding $681 billion, which accounts for almost 95% of the overall market. The yearly rate of market growth is expected to accelerate to be 4.5% until 2015, bringing the market to almost $890 billion.  It is estimated that legalizing the $14 billion marijuana industry might generate as much as $4 billion in new federal taxes. 
3. As of 2015 only three states have legalized recreational marijuana for tax purposes – Colorado, Washington and Oregon.  Colorado expects to take in about $184 million in tax revenue from marijuana in the first 18 months after legislation.  The Joint Budget Committee projects revenue of about $610 million from retail and medical marijuana from Jan. 1 of this year to June 30, 2015, the end of the next fiscal year. The committee released a self-defeating request to allocate $103.5 million towards the following causes: $45.5 million for the prevention of youth marijuana use; $40.4 million for treatment of substance use; $12.4 million for public health; $1.8 million for regulatory oversight; $3.2 million for law enforcement and public safety; and $200,000 for something called "statewide coordination" all of which needs to be abolished to eliminate corruption and generate general revenues for the state.  Washington's legal recreational marijuana market is bringing in more tax revenue to the state than originally predicted.  The most recent revenue forecast released by the Economic and Revenue Forecast Council shows that the industry is expected to bring in more than $694 million in state revenue through the middle of 2019. A previous forecast in September had that projection at about $636 million.  The latest report shows that nearly $43 million from a variety of marijuana-related taxes - including excise, sales, and business taxes - is expected to be collected through the middle of next year.  About $237 million is expected for the next two-year budget that ends mid-2017, and $415 million more is expected for the 2017-19 budget biennium.  More than 300 economists, including three Nobel laureates, have signed a petition, which suggests that if the government legalized marijuana it would save $10 billion annually by not having to enforce the current prohibition on the drug and might earn as much as $4 billion in marijauna taxes in states that have legalized marijuana for recreational use.  In 2018 the Presidential order to reduce prescription opiate supply by 10% seems to have been the first intervention to reduce the rate of overdose deaths.
§311b Subsidies
A. The Medicare Prescription Drug, Improvement, and Modernization Act of 2003 (Pub. L. 108-173) amended Sec. 1927 of Title XIX of the Social Security Act under 42USC§1396r-8 to provide for a voluntary program for prescription drug coverage under the Medicare Program.  The Act became effective on January 1, 2006.  Nearly 39 million eligible beneficiaries were automatically enrolled or signed-up for a drug benefit plan by the May 15, 2006, deadline.  As a result, over 90 percent of the 43 million eligible Medicare beneficiaries have prescription drug coverage either through the new Part D benefit or through coverage provided by previous employers or other government programs.  In order for payment to be available for covered outpatient drugs the manufacturer must have entered into a rebate agreement regarding a single source drug or innovator multiple source drug unless the State has made a determination that the availability of the drug is essential to the health of beneficiaries, such drug has been given a rating of 1-A by the Food and Drug Administration; and the physician has obtained approval for use of the drug in advance of its dispensing.  The State shall provide for the collection and submission of such utilization data and coding (such as J-codes and National Drug Code numbers).  Determining a rebate is the difference between the manufacturer's average and best price for a drug during the period, not to exceed 100%.  
Part D Premiums 2006-2019
	Year
	Premium
	Year
	Premium

	2006
	32.20
	2013
	31.17

	2007
	27.34
	2014
	32.42

	2008
	27.93
	2015
	33.13

	2009
	30.36
	2016
	34.10

	2010
	31.94
	2017
	35.63

	2011
	32.34
	2018
	37.54

	2012
	31.08
	2019
	40.11


Source:  2017 Annual Report of the Board of Trustees of the Federal Hospital Insurance Trust Fund and Supplemental Medical Insurance Trust Fund. July 2017. pg. 201 
1. The first prescription drug price control program, the “340B Program”, was established by Section 602 of the Veterans Health Care Act of 1992 (P.L. 102-585), which put Section 340B of the Public Health Service Act into place under 42USC§256B. Sometimes referred to as “PHS Pricing” or “602 Pricing,” the 340B Drug Pricing Program requires drug manufacturers to provide outpatient drugs to certain covered entities specified in the statute 340B(a)(4)at a reduced price, also defined in the statute.  The 340B price is a “ceiling price”, meaning it is the highest price the covered entity would have to pay for select outpatient and over-the-counter drugs and minimum savings the manufacturer must provide.  All programs are designed to educate physicians and pharmacists to identify and reduce the frequency of patterns of fraud, abuse, gross overuse, or inappropriate or medically unnecessary care, among physicians, pharmacists, and patients, or associated with specific drugs or groups of drugs, as well as potential and actual severe adverse reactions to drugs including education on therapeutic appropriateness, over-utilization and underutilization, appropriate use of generic products, therapeutic duplication, drug-disease contraindications, drug-drug interactions, incorrect drug dosage or duration of drug treatment, drug-allergy interactions, and clinical abuse/misuse.  The program shall assess data on drug use against predetermined standards, consistent with the following: compendia which shall consist of the following: American Hospital Formulary Service Drug Information; United States Pharmacopeia-Drug Information (or its successor publications); and the DRUGDEX Information System; and the peer-reviewed medical literature.  Each State shall establish a drug use review (DUR) board. 
B. The globalization of trade and information over the past half century has lifted vast numbers of the world's people out of extreme poverty.  Conscious of the need to help developing countries achieve greater improvements in their health infrastructure than can be easily afforded, the FIP Community Pharmacy Section Executive Committee established a working group to produce guidelines in this area in 1992. The paper, entitled “Good Pharmacy Practice in Developing Countries – Guidelines for Implementation”, was endorsed by the FIP CPS Executive Committee in September 1998 its primary focus is to train qualified pharmacists for deployment in all regions of developing nations where there is a shortage.  It is important that the developed world make efforts to eradicate communicable diseases in the developing world not only out of sympathy for their illness and poverty but to protect themselves from the perpetuation of easily eradicated diseases and transmission of such illnesses.  Disease is everyone’s enemy wherefore communicable disease anywhere is a threat to everyone.

1. The pharmaceutical industry is one of the largest global corporate philanthropists. According to The Chronicle of Philanthropy, the four biggest corporate donors in 2004 were all pharmaceutical companies. PhRMA members were among the first to provide assistance in the aftermath of Hurricane Katrina, contributing nearly $130 million in cash and products for disaster relief to support agencies such as the American Red Cross and the Salvation Army.  PhRMA members also contributed more than $178 million to disaster relief for the Asian tsunami victims.  In a span of three years the industry’s global healthcare spending increased 148 percent, from $564 million to $1.4 billion. Another study puts the industry’s contribution at $2.1 billion.
 Major International Contributors to Global Health 2004
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Source: PhRMA Global Partnerships: Humanitarian Programs of the Pharmaceutical Industry in Developing Nations of November 2004
C. PhRMA Global Partnerships: Humanitarian Programs of the Pharmaceutical Industry in Developing Nations of November 2004 reports that more than 93% of the industry’s global activities involve a sustained commitment to benefit hundreds of millions of people in least developed countries.  Pharmaceutical industry spending in the developing world outpaces the health budget of the World Health Organization $1.37 billion, the World Bank $1.03 billion, UNICEF $1.3 billion, USAID $1.37 billion and the European Union $850 million.  Industry programs are diverse health responses to local problems, endemic diseases and regional attempts to eradicate diseases.  Major diseases and global initiatives to cure them are listed below.  The contributions of the pharmaceutical industry are extremely important to get
D. There has been significant progress in health since 2000 and especially since 2005.  Three out of the eight MDGs are about health: reducing child mortality and maternal mortality and controlling the epidemic of communicable diseases.  The MDGs have made a very big difference.  Many organizations in academia, private foundations (such as the Bill and Melinda Gates Foundation, businesses, and international agencies worked together to develop and disseminate new technologies and business models for success.  There were specific funding mechanisms attached to achieve the health MDGs.  Most important was the arrival of the Global Fund to Fight AIDS, Tuberculosis and Malaria (GFATM), which was established in 2001, just one year after the MDGs were adopted, and put into motion in 2002.  The US government adopted the President’s Emergency Plan for AIDS Relief (PEPFAR) in 2003 and put billions of dollars into the fight against AIDS in poor countries.  In 2005 the US government adopted the President’s Malaria Initiative (PMI).  The health MDGs succeeded in those areas because of monitoring, measurement, evaluation, and feedback to program design.  The people have antiretrovirals and medicine so that AIDS is more of a chronic illness rather than a lethal disease.       
Article 12 Government  

§312 Food and Drug Administration (FDA)
A. The Food and Drug Administration (FDA) grew from a single chemist in the U.S. Department of Agriculture in 1862 to a staff of approximately 9,100 employees and a budget of $1.294 billion in 2001, comprising chemists, pharmacologists, physicians, microbiologists, veterinarians, pharmacists, lawyers, and many others.  Beginning as the Division of Chemistry and then (after July 1901) the Bureau of Chemistry, the modern era of the FDA dates to 1906 with the passage of the Federal Food and Drugs Act; this added regulatory functions to the agency's scientific mission. The Bureau of Chemistry's name changed to the Food, Drug, and Insecticide Administration in July 1927, when the non-regulatory research functions of the bureau were transferred elsewhere in the department. In July 1930 the name was shortened to the present version. FDA remained under the Department of Agriculture until June 1940, when the agency was moved to the new Federal Security Agency. In April 1953 the agency again was transferred, to the Department of Health, Education, and Welfare (HEW). Fifteen years later FDA became part of the Public Health Service within HEW, and in May 1980 the education function was removed from HEW to create the Department of Health and Human Services (DHHS), FDA's current home.  The agency grew from a single chemist in the U.S. Department of Agriculture in 1862 to a staff of approximately 9,100 employees and a budget of $5.1 billion in 2017, comprising chemists, pharmacologists, physicians, microbiologists, veterinarians, pharmacists, lawyers, and many others.   
1. The Pure Food and Drug Act PL-59-384 of 1906 established the regulatory frame work for the Food and Drug Administration (FDA) to protect the food and drug industries from adulteration or misbranding by prohibiting the interstate commerce in such adulterated products and acts set forth in 21USC§331.   The FDA is established under 21USC§393 and headed by a Commissioner under the Secretary of Health and Human Services to; 1. promote the public health by promptly and efficiently reviewing clinical research and taking appropriate action on the marketing of regulated products in a timely manner; 2. with respect to such products, protect the public health by ensuring that - a. foods are safe, wholesome, sanitary, and properly labeled; b. human and veterinary drugs are safe and effective; c. there is reasonable assurance of the safety and effectiveness of devices intended for human use; d. cosmetics are safe and properly labeled; and e. public health and safety are protected from electronic product radiation; 3. participate through appropriate processes with representatives of other countries to reduce the burden of regulation, harmonize regulatory requirements, and achieve appropriate reciprocal arrangements.   

B. The Food and Drug Administration (FDA) is responsible for protecting the public health by assuring the safety, efficacy, and security of human and veterinary drugs, biological products, medical devices, our nation’s food supply, cosmetics, and products that emit radiation. The FDA is also responsible for advancing the public health by helping to speed innovations that make medicines and foods more effective, safer, and more affordable; and helping the public get the accurate, science-based information they need to use medicines and foods to improve their health.  The work of the FDA is divided into eight fields of study (1) food (2) drugs (3) medical devices (4) vaccines, blood and biologics (5) animal and veterinary (6) cosmetics (7) radiation emitting products and (8) tobacco products.  To coordinate the consumer advocate with the actual responsible organizational structure of the FDA this title is organized into six fields of study (1) food and cosmetics, (2) drugs, (3) medical devices and radiological health, (4) vaccines, blood and biologics, and (5) animal and veterinary [(6) alcohol, tobacco and marijuana excluded or abolished].  To regulate these fields the FDA has five primary offices subdivided into fourteen offices, seven centers, supported by bewildering array of advisory committees numbering an estimated 100 offices, centers and advisory committees in total.  The primary structure of the FDA is (1) Immediate Office of the Commissioner, (1a) Office of the Chief Counsel, (1b) Office of the Chief Scientist, (1c) Office of the Counselor to the Commissioner, (1d) Office of the Executive Secretariat, (1e), Office of Legislation, (1f) Office of External Affairs, (1g) Office of Minority Health, (1f) Office of Policy and Planning and (1g) Office of Women’s Health; (2) Office of Medical Products and Tobacco, (2a) Office of Special Medical Programs, (2b) Center for Biologics Evaluation and Research, (2c) Center for Devices and Radiological Health, (2d) Center for Drug Evaluation and Research, (2e) Center for Tobacco Products; (3) Office of Foods, (3a) Center for Food Safety and Applied Nutrition, (3b) Center for Veterinary Medicine; (4) Office of Global Regulatory Operations and Policy, (4a) Office of International Programs, (4b) Office of Regulatory Affairs; (5) Office of Operations, (5a) Office of Information Management, (5b) Office of Management, (5c) Office of Equal Employment Opportunity, (5d) Office of Finance, Budget and Acquisition and (6) National Center for Toxicology. 

1. The FY 18 FDA budget request was for $5.1 billion, a 0.6% increase over FY 17.  FY 18 spending restraint is inadequate to compensate for excessive 7.6% growth FY 16 – FY 17 to justify the $673 million, 13.1%, total program level spending increase to $5.8 billion FY 18 – FY 19.  The FDA must learn to reduce federal outlays for agency spending as user fee revenues increase.  High levels of user fee growth must be subtracted from program level spending growth, so that federal outlays go down.  FY 19 is thereby redone, in categories with growth in excess of 2.5% annually, the base year is FY 17, the first year for which the current total program level accounting dominates.  The Center for Tobacco Products (CTP) is a major crime, for which the FDA is responsible for terminating the agency under the Nuremberg Code.  The FDA must learn to reduce federal outlays with increasing user fees, to avoid  hyperinflation, and estimating 2.5% administrative spending growth.  With 2.5% agency growth from FY 17 and abolition of CTP as the rule, total program level congressional budget authority would go down 16% from $5.1 billion FY 17 and FY 18 to $4.3 billion FY 19.  During this time period, federal outlays would continue to decline from $2.8 billion FY 17 to $2,781 million FY 18 to $1,729 million FY 19.  User fees should increase 6% FY 18 – FY 19 after 20% increase FY 17 – FY 18, after what appears to be a 3% decline FY FY 16 – FY 17, but is quite likely to be an accounting irregularity due to the application of a new, and better, method of accounting, able to anticipate increasing user fees and decreasing federal outlays, due to constant 2.5% administrative spending growth.  At 6% growth user fees go up to $2,698 million, subtracted from total program level spending of $4,381 million, reduces federal outlays -2.7% to $1,683 million FY 20.  
Food and Drug Administration, Budget Summary FY 17 - FY 20
(millions)

	Budget Authority
	 FY 17
	FY 18
	FY 19
	FY 19 2.5%
	FY 20

	Foods
	1,041
	1,033
	1,041
	1,059
	1,086

	Human Drugs
	1,330
	1,611
	1,853
	1,397
	1,432

	Biologics
	339
	358
	403
	356
	365

	Animal Drugs and Food
	195
	187
	225
	205
	210

	Devices and Radiological Health
	448
	505
	636
	470
	482

	National Center for Toxicological Research
	63
	63
	65
	66
	68

	Tobacco Products
	596
	600
	662
	0
	0

	FDA Headquarters
	281
	314
	347
	295 
	302

	FDA White Oak Consolidation
	47
	46
	57
	49
	50

	GSA Rental Payments
	232
	238
	240
	244
	250

	Other Rent Related
	117
	123
	139
	123
	126

	Subtotal, Salaries and Expenses
	4,690
	5,072
	5,668
	4,262
	4,371

	Export Certification Fund
	5
	5
	9
	5.3
	5.4

	Color Certification Fund
	10
	10
	10
	10
	10

	Rare Pediatric Priority Review Vouchers
	8
	8
	8
	8
	8

	Building and Facilities
	12
	12
	12
	12
	12

	21st Century Cures Act
	20
	20
	70
	21
	21

	Emerging Health Threats
	10
	10
	0
	0
	0

	Over-the Counter monograph
	0
	0
	22
	22
	22

	Total Program Level
	4,754
	5,136
	5,799
	4,341
	4,449

	Additional Opioids Allocation
	
	
	10
	10
	10

	Revised Total
	4,754
	5,136
	5,809
	4,351
	4,459

	Total User Fees
	
	
	
	
	

	Prescription Drug
	755
	911
	961
	961
	985

	Medical Device
	126
	193
	197
	197
	202

	Generic Drug
	323
	494
	501
	501
	514

	Biosimilars
	22
	40
	41
	41
	42

	Animal Drug
	24
	18
	30
	30
	31

	Family Smoking Prevention and Tobacco Control Act
	635
	631
	712
	712
	730

	Food Re-inspection
	6
	6
	6
	6
	6

	Food Recall 
	1
	1
	1
	1
	1

	Mammography Quality Standards Act
	21
	21
	21
	21
	21

	Export Certification Fund 
	5
	5
	5
	5
	5

	Color Certification Fund 
	10
	10
	10
	10
	10

	Rare Pediatric Priority Review Vouchers
	8
	8
	8
	8
	8

	Voluntary Qualified Import Program 
	5
	5
	5
	5
	5

	Third Party Auditor Program
	1
	1
	1
	1
	1

	Outsourcing Facility
	1
	1
	2
	2
	2

	Subtotal, Current Law User Fees
	1,954
	2,355
	2,519
	2,519
	2,563

	Proposed Law User Fees
	0
	0
	26
	26
	26

	Export Certification 
	0
	0
	4
	4
	4

	Over-the Counter Monograph
	0
	0
	22
	22
	22

	Less total User Fees
	1,954
	2,355
	2,545
	2,545
	2,615

	Federal Outlays
	2,495
	1,987
	3,254
	2,590
	2,139

	Congressional Budget Authority
	4,449 
	4,342
	5,799
	5,135
	4,754


Source: All Purpose Table Ostroph, Stephen M. Acting Commissioner of the Food and Drug Administration. FY 2017 Justification of Estimates for Appropriations Committees. Department of Health and Human Services. February 9, 2016 adds fees and federal outlays to determine total program level. HHS Budget-in-Brief FY 19 subtracts fees from total budget authority to determine federal outlays.
2. User fees for food are estimated to be going up from $10 million in 2015 to $179 million that will raise the spending level for food to over $1.1 billion in in 2016.  The dramatic increase in human drug regulation spending needs to be limited to 2.5% annually from FY 17 and food regulation needs to grow at least 2.5% FY 18 to FY 19  to recall Salmonella contaminated chickens and eggs, moldy grain and other byproducts of agriculture budget cuts, threatened cuts and wrongful terminations.  Other agencies receive equal treatment.  Concealing responsibility for radiological health from Devices does not relieve the agency from the duty to inform the public that radiation therapy is lethal to people whose cancer was caused by exposure to radiation, and pay for the eminent domain of homeowners in the West Lake Landfill Superfund Site, located in Bridgeton, Missouri near St. Louis.  The $1 billion of $1.3 billion tobacco user fees used to finance the Center for Tobacco Products calls for an injunction terminating CTP for their biological experiments without adequate informed consent, including adulteration of tobacco crops by teenagers incited by CTP anti-smoking propaganda to throw throat cancerous green tomatoes at the 2014 tobacco harvest, threatened adulteration of all tobacco products with a low nicotine product no one has had the liberty to try, and excessive fines without probable cause of injunction against the green tomato, marijuana female to male hormone, Aspergillus niger, and rat poison, etc., found in tobacco products, falsely represented as teenage adulteration under Sec. 301 and Sec. 302 of the Food, Drug and Cosmetic Act (FD&CA) 21USC§331 and §332.  The CTP and their biological experiments must be terminated under the Nuremberg Code.  
C. The Center for Tobacco Products has extended FDA drug regulation to tobacco products made available to people over the age of 18 by specially licensed vendors since the Family Smoking Prevention and Tobacco Control Act (Tobacco Control Act) became law on June 22, 2009 charged with developing a more informative drug label.  Although required to do so by July 22, 2010 the Federal Cigarette Labeling and Advertising Act has yet to be amended and industry to implement the new labels, and the cigarette labeling project has been abandoned.  The Food and Drug Administration (FDA) spent (obligated) less than half of the $1.1 billion in tobacco user fees it collected from manufacturers and others from fiscal year 2009 through the end of fiscal year 2012; however, FDA's spending increased substantially in fiscal year 2013. Through December 31, 2013, FDA spent nearly 81 percent of the approximately $1.75 billion in fees collected by that time. According to officials in FDA's Center for Tobacco Products (CTP), the center established by the Family Smoking Prevention and Tobacco Control Act (Tobacco Control Act) to implement the act's provisions, the time it took to award contracts contributed to the center spending less than it had planned to spend. In fiscal year 2013, FDA was able to carry out a number of activities that were originally planned for fiscal years 2011 and 2012, such as efforts to educate youth on the dangers of smoking.  About 79 percent ($1.12 billion) of user fees spent as of December 31, 2013, was spent by three CTP offices: Office of Health Communication and Education, Office of Science, and Office of Compliance and Enforcement.  The publicly proposed lower nicotine level law is such an involuntary biomedical experiment, with an unproven product, that funding for the tobacco regulatory agency must be terminated by informed consent of the Nuremberg Code, Sec. 301 of the Food, Drug and Cosmetic Act under 21USC§331 and Art. 2 Sec. 3 of the United States Constitution.  The FDA must keep all estimated $1.3 billion tobacco user fees, safe from any addiction to tobacco spending, at all.  CTP Laws?
1. As of January 7, 2013, CTP had finished initial, but not final, review steps for most of about 3,800 submissions it had received for new tobacco products (those not on the market on February 15, 2007). Ninety-nine percent of the submissions received were made under the substantial equivalence (SE) pathway, through which CTP determines whether the product has the same characteristics as a predicate tobacco product (a product commercially marketed in the United States on February 15, 2007, or previously found to be substantially equivalent) or has different characteristics that do not raise different questions of public health. For most SE submissions received by January 7, 2013, CTP took more than a year and a half from the date a submission was received to the date CTP's initial review steps were completed; initial review steps precede a scientific review step during which CTP determines whether the product is substantially equivalent to a predicate product. CTP made its first decisions on SE submissions in late June 2013—about 3 years after FDA's receipt of the first SE submission—and as of December 31, 2013, had made final decisions for 30 of the 4,490 SE submissions the agency had received. CTP officials stated that CTP requests for additional information from manufacturers for submissions and having to hire and train new staff impacted the time it took to review submissions. GAO also found that CTP has not had performance measures that include time frames for making final decisions on SE submissions by which to assess its progress. Time frames would allow CTP to evaluate its efficiency and effectiveness and help it make appropriate adjustments.  
2. After the great success of growing the monoclonal antibody for the ebolavirus cure Zmap in tobacco plants, there is some concern that there may be genetic damage to tobacco crops after the 2015 tobacco harvest was contaminated with green tomatoes.  It is not known whether the ebola virus research was financed by CTP.  On May 12, 2015, FDA launched the first phase of its tomacco farming “Fresh Empire” campaign of entrapment that must be discontinued – a youth- focused effort to reduce the number of smokers in our country. The campaign is designed to prevent and reduce tobacco use among at-risk multicultural youth aged 12 to 17 including African American, Hispanic, and Asian American/Pacific Islander youth. By harvest season the product of many fields of tobacco or tobacco drying in sheds had been contaminated with unmistakable throat damaging contamination of green tomatoes. The discomforting degeneration of throat tissue can last weeks to months, and surely leads to throat cancer. Throat Coat echinaceae and lemonbalm tea is safe and effective treatment. After diagnosing the green tomatoes, tobacco quality has improved. Green tomatoes are an even greater threat to tobacco than tobacco mosaic virus is to tomatoes; the two plants, tobacco and tomato, should be grown far apart. Throat cancer is one of modern oncological treatments' 95% cure rates, along with Gleevec (Iminitab) for lymphoma and leukemia.  Aspergillus niger mold, found in peanuts, a laboratory supply catalogue, and CTP adulterated tobacco, can cause a life threatening lung infection, that can be transmitted by contaminated tobacco, and is cured with $1 hydrocortisone crème to the chest and/or throat to avoid a swift death from the two year prognosis for lung cancer.  Smoked crushed small pellets of rat poison cause stomach sphincter relaxation; drunk rat poison causes a slimy rectum, consumption of rat poison contaminated products must cease to prevent death by stomach or colon cancer. 
3. As of December 31, 2015, FDA had contracts to conduct compliance check inspections at tobacco retail establishments with 55 States, territories, and tribal jurisdictions. Compliance check inspections pertain to tobacco marketing, sales, and distribution of tobacco products at retail locations. Since the October 2010 inception of FDA’s Tobacco Retail Compliance Check Inspection Program through December 2015, FDA has: completed over 549,300 inspections issued over 38,800 warning letters, levied more than 6,400 civil monetary penalties, filed 8 No-Tobacco-Sale Order (NTSO) complaints commissioned more than 2,300 officers and employees from the States, territories, and their political subdivisions and provides a training program for those that perform inspections.  Tobacco use is alleged to remain to be the leading cause of preventable disease and death in the United States, causing more than 480,000 deaths every single year. Tobacco use also causes substantial financial costs, with direct health care and lost productivity costs totaling nearly $300 billion a year. In 2017, FDA announced a new comprehensive plan for tobacco and nicotine regulation that will serve as a multi-year roadmap to better protect kids and significantly reduce tobacco-related disease and death. The approach places nicotine, and the issue of addiction, at the center of the agency’s tobacco regulation efforts. The goal is to ensure that FDA has the proper scientific and regulatory foundation to efficiently and effectively implement the Family Smoking Prevention and Tobacco Control Act. FDA plans to continue to strike an appropriate balance between regulation and encouraging development of innovative tobacco products that may be less dangerous than cigarettes.  CTP must be abolished under the Nuremberg Code to prevent adulteration, misbranding or false representation of organic tobacco products by Sec. 301 of FD&CA under 21USC§331, hypothetically by injunction of any District Court under Sec. 302 of FD&CA under 21USC§332.  
D. In FY 2014, FDA approved a new form of naloxone – a drug that rapidly reverses the effects of an opioid overdose – with an auto-injector to enable a caregiver to administer the drug.  Using expedited approval processes, FDA approved both an auto-injector in FY 2014 and an intranasal formulation in November 2015, both designed for use by lay bystanders, as well as first responders. Naltrexone is a generic oral opiate agonist.  On April 1, 2015, FDA issued final guidance, “Abuse-Deterrent Opioids – Evaluation and Labeling,” to assist industry in developing opioid drug products with potentially abuse-deterrent properties. Prescription opioid products are an important component of modern pain management, but abuse and misuse of these products have created a serious and growing public health problem. One potentially important step towards creating safer opioid analgesics has been the development of opioids that are formulated to deter abuse. FDA has recently approved additional treatment options for patients who overdose on opioids.  In 2018 the President ordered a 10% reduction in opioid supply and preliminary reports indicate that in 2018 the number of opioid overdose deaths has declined for the first time since the epidemic began in 2001.  The costs of adopting the $322 million Office of Diversion Control would be covered by $320 million in fees (2012) or the corrupt narcotic license regime could be abolished and narcotics would be regulated through regular FDA channels.  Diabetes and pre-diabetes have skyrocketed among the nation’s youth, jumping from 9% of the adolescent population in 2000 to 23% in 2008.   Insulin dependent diabetes mellitus has 50% death rate within 20 years of juvenile onset. Insulin hyperinflation is alarming and must be redressed. 
§312a Drugs
A. Drugs and medical devices are the bread and butter of the FDA.  The Office of Medical Products is supported by (a) the Office of Special Medical Programs, (b) the Center for Biologics Evaluation and Research, (c) the Center for Devices and Radiological Health, and (d) the Center for Drug Evaluation and Research.  To facilitate the reporting of adverse drug reactions, since January 4, 2002, it is required that all prescription labels advertise a toll free number for the reporting of adverse drug reactions under 21USC§355 - 1-888-INFO-FDA (1-888-463-6332). Prescription drugs in medical use are involved in about 100,000 deaths and 1-3 million hospitalizations a year, 3-11 percent of all hospital admissions.  Four times as many people die from adverse drug reactions as die from homicide and more than double the death toll from automobile accidents.  It is not in the culture of US medicine to notify the FDA about adverse events.  Only about 1% of serious events are reported to the FDA.  
1. The four basic drug safety tests are addiction, cancer risk, unusual toxicity and cardiac effects.  Of the top 50 drugs, 7 can cause addiction, 18 have cancer risks, 18 are unusually toxic, and 25 have cardiac risks.  More than 90 percent of drugs are potentially hazardous to pregnant women and only five, including folic acid, are considered safe.  One out of eight drugs can damage the bone marrow, the critical source of new red and white blood cells.  At the very frontiers of science, researchers now suspect that some drugs may block apoptosis, or programmed cell death.  The latest studies shows that 42 percent of approved prescription drugs caused cancer in at least one species of animals and 10 percent directly damaged cell DNA and caused cancer in two animal species. 
B. In more than 700 million annual office visits in the United States, a prescription of a drug is the single most likely outcome.  More than a million prescriptions are written every hour of the working day, in a year’s time eight prescription will be written for every man, woman and child in the United States.  Doctors are busy so office visit are short. Two-thirds are less than fifteen minutes, including one-third that last under ten minutes. For all the million spent testing and evaluating new drugs, the safety of prescription drugs depends most on what happens in that ten or fifteen minute encounter.  One-quarter of the patients got no information whatever about the adverse effects of anti-inflammatory drugs prescribed.  Among those who got some information  the main warning was that it might upset their stomach.  More than 85 percent of patients were never warned about the two serious risks of long-term therapy, a perforated ulcer or intestinal bleeding. In 1994 the FDA conducted a nationwide survey of patients who had recently gotten a prescription from their doctor.  More than 70 percent said their doctor told them nothing whatever about the adverse effects of the drugs prescribed.  About one-third said they went home without even a doctor’s instructions on how much medication to take or when to take it. Doctors sometimes gloss over the informed-consent problem by assuming incorrectly that patients don’t want to be involved and expect the doctor to decide on the proper treatment.  In one landmark survey, 88 percent of doctors believed that patients wanted them to decide what was best.  But when asked, only 28 percent of the public said they wanted doctors to make the choices, 72 percent said they wanted to share in medical decision making.
1. Studies show inappropriate drugs were prescribed for 1 out of 5 elderly patients and 60 percent of the patients went home with a drug that wouldn’t benefit them.  Annually at least 1-3 million people are severely injured, 400,000 overdose and 100,000-140,000 die from adverse drug reactions.  No other type of accident causes a million hospital admissions a year.  There is clearly a need for drug regulation.  Yet, the FDA only receives an estimated 1% of adverse drug reaction reports.  Neither consumers nor physicians seem to have much confidence in the FDA.  Physicians are much more likely to report adverse drug events to the manufacturer than the FDA.
C. To monitor the safety of 3,200 approved drugs taken daily by millions of people, the FDA has a staff of just 54 in 1998, by comparison, to evaluate an average of 25 new drugs a year, the FDA has 1,500 chemists, doctors, toxicologists and statistical experts.  In 1998 only about 4 percent of the FDA budget for drug evaluation went to monitor the safety of existing drugs. Overall, only about 4 percent of the FDA budget for drug evaluation goes to monitor the safety of existing drugs, a paltry total of less than $6 million.  The FDA has only on Ph.D. epidemiologist and five medical doctors assigned to this task. Greater attention is clearly needed to ensure the safety and effectiveness of drugs after they have been marketed.
1.  New drugs may not be introduced into the market until they have been approved by the Secretary, under 21USC§355 the application must include (a) full reports of investigations which have been made to show whether or not such drug is safe for use and whether such drug is effective in use; (b) a full list of the articles used as components of such drug; (c) a full statement of the composition of such drug; (d) a full description of the methods used in, and the facilities and controls used for, the manufacture, processing, and packing of such drug; (e) such samples of such drug and of the articles used as components thereof as the Secretary may require; and (f) specimens of the labeling proposed to be used for such drug.  The applicant shall file with the application the patent number and the expiration date of any patent.   
2. Initial drug testing in human and animals usually takes four to five years and costs about $15 million.  The West European democracies, Canada, the United States and Japan operate roughly similar systems.  The drug companies are entirely responsible for conducting the actual testing.  The regulating agencies evaluate the results.  The FDA in the United States is known for its detailed requirements and careful scrutiny.  FDA staff members check on the caged rates in animal testing centers.  Inspectors call on the research physicians doing the human testing.  They check their credentials and audit the patient records, sometimes detecting fraud.  Practically all the test results often tens of thousands of pages are submitted to the FDA for review.  Some European countries accept summaries.  At the FDA, the reviewing team includes a medical doctor to evaluate the results in humans, a chemist to assess the structure and stability of the molecule itself, and a toxicologist to review the animal studies.  It takes four to five months for the evaluators just to rad through and absorb this enormous mass of data.  The team’s evaluation report is reviewed at three higher levels before final approval or disapproval. It currently takes the FDA an average of sixteen months to evaluate and approve a new drug; review times at the major European drug agencies are similar.  For breakthrough drugs, the FDA has acted within months under crash programs.  Overall, it typically takes about ten years for a new drug to reach the public, counting all the time needed to identify a promising new molecule, complete the animal and human testing, and obtain government approval.  In a crash program, the newest generation of AIDS drugs made the journey in approximately half that time.
D. The United States needs to improve patient access to about $10 billion of generic drugs without prescription annually since generics-discount.com was prohibited by India in 2014.  Chemical testing of generic drugs is needed to ensure drugs are properly labeled and unadulterated, and doxycycline heals wounds without scarring.  To make up for the $10 billion shortfall it is hoped the FDA will help market the most necessary generic drugs, with adequate warning labels, improved packaging and chemical testing, at discount prices in pharmacies and grocery stores, over-the-counter (OTC).  Generic drug manufacturers in the North America and Europe are small and may have difficulty affording technology necessary to compete with large Indochinese pharmaceutical corporations.  The FDA should pay for the chemical testing of generic drugs from fees made reasonable by online without prescription and OTC market access agreements with the FDA under 21CFR§330.10.
§312b Medical Devices and Radiological Health 

A. The Center for Medical Devices and Radiological Health is responsible for regulating both (1) the Radiation Control for Health and Safety Act of 1968 codified at 21USC(9)(V)(C)§360hh-360ss  and 21CFR§1000.1 and (2)  the Medical Device Amendments of 1976, under Chapter V of the Food, Drug and Cosmetic Act Sections 501 to 528 as codified at 21USC§351-360dd and 21CFR§800-1271.  The Radiation Control for Health and Safety Act of 1968 codified at 21USC§360hh-360ss applies to any "electronic product" which contains or acts as part of an electronic circuit and emits (or in the absence of effective shielding or other controls would emit) electronic product radiation.  It is prohibited for any manufacturer to introduce into the United States, any electronic product which does not comply with an applicable standard prescribed under §360oo(a)(1).  Any device or other object that is capable of and designed or intended to endanger human life through the release of radiation or radioactivity is unlawful under 18USC§2332h(a)(1)(B).  

1. Examples of electronic products which may emit x-rays and other ionizing electromagnetic radiation, ultraviolet, visible, infrared, microwaves, radio, low frequency electromagnetic radiation, coherent electromagnetic radiation, infrasonic, sonic, and ultrasonic vibrations as well as electrons, neutrons, and other particulate radiation are Medical: diagnostic x-ray or ultrasound imaging devices, microwave or ultrasound diathermy devices, microwave blood warmers or sterilizers, laser coagulators, ultrasound phaco-emulsifiers, x-ray or electron accelerators, sunlamps, ultraviolet dental curing devices; and Non-medical: microwave ovens, televisions receivers and monitors (video displays), entertainment lasers, industrial x-ray systems, cordless and cellular telephones, industrial RF sealers of plastics and laminates, laser CD and DVD players under 21CFR§1000.15.  All manufacturers of electronic products are subject to the reporting requirements for accidental radiation occurrences under §1002.20 and periodic reports in Table 1 under §1002.1.
2. CD-ROM labels have been found to be defective and warn (1) This device may not cause harmful interference, and (2) this device must accept any interference that may cause undesired operation. Sentence 2 is misbranded under 21USC§352(a) to allow the device to be remotely adulterated to cause the radioactive device to be injurious to health under §351(a)(2)(A).  The warning label should add (3) please remove CD-ROM if device is defective or if you suffer from the symptoms of radiation poisoning.
3. Radiation exposures from diagnostic medical examinations are generally low and are almost always justified by the benefits of accurate diagnosis of possible disease conditions. There is no direct evidence of radiation ever causing any harm at the exposure levels encountered with diagnostic radiological examinations. The cure rate can be 80 percent or higher. Radiation therapy kills cancer cells by damaging their DNA.  Cancer cells whose DNA is damaged beyond repair stop dividing or die. When the damaged cells die, they are broken down and eliminated by the body’s natural processes.  Many patients find this discomforting.
Radiation exposures from diagnostic medical x-ray examinations
	Health care level
	Population per physician
	Annual number of examinations per 1,000 population
	Average annual effective dose to population mSv

	I

II

III

IV
	<1,000

1,000-3,000

3,000-10,000

>10,000
	920

150

20

<20
	1.2

0.14

0.02

<0.02

	Worldwide average
	
	330
	0.4

	Medical Tests
	Effective Dose mSv
	Medical Tests
	Effective Dose mSv

	Television
	0.05 per hour at 5 cm
	CD-ROM  Writer (laser disc writer)
	0.5 – 5 per hour (if remotely sabotaged) 

	Radiographs X-rays 
	0.004 (dental bitewing) – 0.83 (pelvis, hips)
	Coronary angiogram
	4.6 – 15.8

	Intravenous pyelogram 6 films of kidneys
	2.5
	Mammogram
	0.13

	Barium 
	swallow 1.5, meal 3.0, follow-up 3.0, enema 7.0
	Nuclear Medicine scan
	1.5 - 17.0

	Computed tomography (CT) scan
	Head 2.0, chest 8.0, abdomen 10.0. pelvis 10.0, head and chest 11.0
	Annual dose allowed radiation workers
	50

	Thallium cardiac stress test
	7.5 - 57
	Detectable health effect on annual basis, vomiting if exposed in one dose.
	M100


Source HA. Radioactive Polygraph HA-3-6-11
B.The Federal Communication Commission (FCC) requires that all wireless communication devices sold in the United States follow safety guidelines that limit radiation exposure.  Cellular radio services transmit using frequencies between 824 and 894 megahertz (MHz).  The World Health Organization has classified the radiation emitted from cell phones as a possible cancer-causing agent, in Group 2B -- the group that will now include radiofrequency electromagnetic fields defined as "possibly carcinogenic to humans", concluding that cell phones could be associated with an increased risk for glioma, a type of brain tumor.  Worldwide there are 5 billion cellular phone subscribers.  Cellular phone health is regulated by the CDRH under 21CFR(I)(J)§1050.10(e)(1) and the FCC under 47CFR§1.1307(b)(2).  The FCC requires mobile phone manufacturers to demonstrate compliance with an SAR level of 1.6 watts per kilogram (averaged over one gram of tissue). Information on SAR for a specific cell phone model can be obtained for almost all cellular telephones by using the FCC identification (ID) number for that model. RF electromagnetic field has both an electric and a magnetic component (electric field and magnetic field).  The unit "volts per meter" (V/m) is often used to measure the strength ("field strength") of the electric field, and the unit "amperes per meter" (A/m) is often used to express the strength of the magnetic field.  Power density is commonly expressed in terms of watts per square meter (W/m2), milliwatts per square centimeter (mW/cm2), or microwatts per square centimeter (µW/cm2).  

1. To avoid Global Positioning Surveillance (GPS) turn off the cell phone, put it in airplane mode, or otherwise take the battery out of the phone.  Modern cellphones have built-in GPS receivers, primarily intended to provide your location if you call 911, but also potentially usable to track your location whenever the battery is not disconnected.  Cellphone providers can tell where you are whenever you have your phone with you. Technologies that can track and transmit an individual’s location are emerging.  Cellphones are location-aware in the sense that there are meant to identify the location of the cell phone.  Global positioning system (GPS) technology triangulates signals from satellites to pinpoint and object’s location anywhere on the planet.  Automobiles also have GPS navigation systems. Cisco has been accused of selling routers and switches that make censorship and surveillance possible and agrees that managers who inappropriately use employee surveillance technology to spy on consumers should step down.  Wifi and cellphone Stalking is perpetrated by whoever with intent to kill, injure, harass, or intimidate or rob another person, uses the mail, any interactive computer service or electronic communication service or electronic communication system of interstate commerce, or any other facility of interstate or foreign commerce to engage in a course of conduct that--(A) places that person in reasonable fear of the death of or serious bodily injury to a person…or (B) or would cause substantial emotional distress to a person under 18USCS§2261A(2).  State courts provide for the issuance of restraining orders.  Airplane mode library and fast food restaurant Cisco wifi.  

C. Computer quality has deteriorated dramatically since Windows 8 and this is becoming so expensive worldwide computer sales declined in 2014.  The restore points are easily deleted and there is no way to restore a computer to how it was before it contracted the virus.  Microsoft must protect the restore point functions in its Control Panel or be liable for damaging consumer PCs.  Whenever your computer starts acting different from normal, it's possible that you have a virus.  A computer virus is a malicious software program designed to do damage to your computer system by deleting files or even taking over your PC to launch attacks on other systems.  A virus attacks your computer when you launch an infected software program, launching a "payload" that oftentimes is catastrophic.  You might see strange messages or graphics displayed on your computer screen or find that normally well-behaved programs are acting erratically.  You might discover that certain files have gone missing from your hard disk, have been tampered with or that your system is acting sluggish - or failing to start at all.  You might even find that your friends are receiving emails from you (that you never sent) that have suspicious files attached.  If you've just downloaded a file form the Internet or received a suspicious email message - the prognosis is not good.  Your computer is probably infected.  Whenever you share data with another computer or computer user (which you do all the time when you're connected to the Internet), you risk exposing your computer to potential viruses.  Connecting to the Internet is a two- way street - not only can your PC access computers online, but other computers can also access your PC, which means that unless you take proper precautions, malicious hackers can read your private data, damage your system hardware and software and even use your system (via remote control) to cause damage to other computers.  
1. Since Windows 8 Microsoft products, including the computers that operate DOS have become defective.  The alternative to a Windows Operating System is an Apple Mac OS Operating System.  Mac Books cost three to four times as much as the cheapest Windows computers.  It is however the price of freedom from defective technology.   Microsoft Office was the most-used software suite.  Libre Office and TextEditor work together on the Mac to provide complete freedom from Microsoft products that have become, senile, as the result of the deletion of restore points on Windows 8 formerly curable viruses cannot be prevented from destroying computer memory and vital programs.  Libre Office publishes both .doc from Word 1997-2003 and .html Web Pages recognized by Internet Service Providers (ISPs). In 1990, Microsoft introduced its office suite, Microsoft Office. The software bundled separate office productivity applications, such as Microsoft Word and Microsoft Excel. On July 27, 1994, the U.S. Department of Justice, Antitrust Division filed a Competitive Impact Statement that said, in part: "Beginning in 1988, and continuing until July 15, 1994, Microsoft induced many OEMs to execute anti-competitive "per processor" licenses. Under a per processor license, an OEM pays Microsoft a royalty for each computer it sells containing a particular microprocessor, whether the OEM sells the computer with a Microsoft operating system or a non-Microsoft operating system. In effect, the royalty payment to Microsoft when no Microsoft product is being used acts as a penalty, or tax, on the OEM's use of a competing PC operating system. Since 1988, Microsoft's use of per processor licenses has increased."  On April 3, 2000, a judgment was handed down in the case of United States v. Microsoft, calling the company an "abusive monopoly"; it settled with the U.S. Department of Justice in 2004.  Libre Office and Text Editor are both free downloadable software that work together to edit and publish Document files as well as Microsoft Office used to before Windows 8 for free.
E. For the secrecy of corresponence it is recommended to always use Basic gmail, for slow connections, for reading and sending email messages.  The gmail phone works well but the email has been subjected to a massive invasion of privacy since September 2013 by the creation of a pop-up compose screen with AJAX Java applet map enhancement and no cc: (secret email, list).  AJAX Java applet map enhacement does exactly what it threatens to do – look up the physical location of everybody’s email addresses.  AJAX was instantly lethal.  The AJAX email pop-up must be boycotted.  Email compose screens should revert to normal or they shouldn't be used.  On common email servers, the only known way to bypass the AJAX pop-up and use the cc:(secret email, list) function is through basic gmail basic for slow connections.  Basic gmail can be reached from mail.google.com/mail/h or by swiftly clicking the basic gmail link in the lower right hand side of the gmail start up screen.  It is much safer to use Basic gmail for both reading and writing emails.     

§312c Vaccines, Blood and Biologics

A. The Center for Biologics Evaluation and Research (CBER) is responsible for (1) allergen test kits, (2) blood and blood products, (3) cellular and gene therapy products, (4) tissue and tissue products, (5) vaccines and (6) xenotransplantation of non-human cells and tissue into the human body under the Public Health Service Act at 42USC§262-263, and Chapter V of the Federal Food, Drug and Cosmetic Act pertaining to Drugs and Devices codified at 21CFR§600-680.
1. 1.HBlood donors to blood banks are guaranteed up to $50 compensation under 24USC§30.  Blood transfusions are useful for people who have suffered blood loss from a traumatic injury or blood poisoning.  In response to the HIV epidemic Blood donors are now asked specific and very direct questions about risk factors that could indicate possible infection with a transmissible disease. This "up-front" screening eliminates approximately 90 percent of unsuitable donors. FDA requires blood centers to maintain lists of unsuitable donors to prevent the use of collections from them. Blood donations are tested for seven different infectious agents.  Human immune globulin is manufactured from human blood and is a highly effective antibiotic and antiviral administered IV when antibiotics and antiviral drugs are not effective or might cause an adverse reaction in an immune-compromised patient.  FDA has not yet approved any human gene therapy product for sale. 

2. CBER regulates vaccine products and maintains a list of vaccines licensed in the United States. Many of these are childhood vaccines that have contributed to a significant reduction of vaccine-preventable diseases. Highly effective vaccines prevent poliomyelitis, measles, mumps, rubella, hepatitis, yellow fever, human papilloma, rotavirus and post-exposure rabies.  Recently, the rotavirus vaccine (2006) reduced childhood ER visits for gastroenteritis by 85%.  All US children should receive recommended vaccines against diseases in a continuing and ongoing program and those children whose families are within 150% of the poverty line are generally insured by S-CHIP to ensure they receive all their childhood vaccines.  
3. Human cells or tissue intended for implantation, transplantation, infusion, or transfer into a human recipient is regulated under 21 CFR Parts 1270 and 1271. Examples of such tissues are bone, skin, corneas, ligaments, tendons, dura mater, heart valves, hematopoietic stem/progenitor cells derived from peripheral and cord blood, oocytes and semen.  CBER does not regulate the transplantation of vascularized human organ transplants such as kidney, liver, heart, lung or pancreas. The Health Resources Services Administration (HRSA) oversees the transplantation of vascularized human organs.
B. The United States and other industrialized nations have been largely successful in reducing the death rate from, and incidence of, many infectious and diarrheal diseases and has been successful in completely eradicating many persistent and deadly ailments such as polio, plague and smallpox, through vaccination and quarantine.  Although many vaccines are effective, or somewhat effective, at preventing disease in inoculated individuals, the success of immunization eliminating a disease from the entire population  is historically limited to the eradication of polio, diptheria and smallpox.  The pertussis vaccine, that was previously included in the DPT, has been removed from the DT vaccine, to prevent adverse reactions.  Pertussis is better treated with antibiotics in the first week, while it is an extremely runny nose, to prevent six weeks of whooping cough.  Prescription information regarding, low cost, amantadine (Symmetrel), the one dose flu drug, effective against human influenza type A and other diseases, and oseltamivir (Tamiflu), zanamivir (Relenza), or peramivir (Rapivab) to treat influenza types A or B, must be discussed in every publication regarding the flu vaccine.  After the 2017-18 flu season, prescription flu drugs need to be sold anonymously in packages for families or one dose given at the desk to prevent the uncured flu from inoculating the waiting room and staff.  Amantadine (Symmetrel) the one dose flu drug. 
1. The AMA (1) supports efforts toward the prevention of childhood disease through immunizations; (2) favors using its position in international health organizations to promote appropriate immunization programs for children throughout the world, especially in such critical and cost-effective areas as the prevention of poliomyelitis and measles; and (3) expresses the need for private and public research institutions to help develop more technically advanced products, such as new heat stable vaccines, necessary for the effective immunization of children throughout the world H-440.991 Health and Ethics Policies of the AMA House of Delegates.  The AMA believes the following principles are required components of a national immunization program and should be given high priority by the medical profession and all other segments of society interested and/or involved in the prevention and control of communicable disease: 
Recommended Immunization Schedule Ages 0-6 Years, US, 2009
[image: image4.png]FIGURE 1. Recommended Immunization schedule for persons aged 0 through 6 years — United States, 2009
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2. Pediatric well child visits center around the vaccination schedule.  The CDC recommended immunization schedule.  First Hepatitis B (Hep B) is given at birth. 2nd Hep B, and 1st Diptheria and Tetanus [Diphteria, Tetanus and Pertusis (DPT or DtaP acellular Pertussis], Hib, Inactivated Poliovirus (IPV), rotavirus and Pneumococcal are at 2 mo, DPT or DTaP, Hib, IPV at 4 mo., Hep B, DT [DPT or DtaP], Hib, IPV at 6 mo. Hep B, DT [DPT or DTaP], VZV at 12 mo., MMR at 15 mo., DT [DPT] at 18 mo., DPT or DTaP, IPV, MMR at 4-6 years.  Hep B, MMR, VZV at 11-12 years.  The second dose of MMR is recommended at 4-6 years and should be received no later than 11-12 y.  Susceptible children can receive the varicella vaccine at any visit after the first birthday, and children should be immunized by age 11-12 y.  Susceptible children 13 y or older should receive two doses, at least 1 mo apart.  Rv (rotavirus vaccine) was removed from the market in 1999, it had been administered at ages 2, 4 and 6 mo.  Pneumococcal vaccine recently has been recommended to be administered at 2, 4 and 6 mo with a booster dose as 12-15 mo.  Between 18 months and 18 children are also subjected to an annual influenza vaccination, Hep B at 18 mo., DTaP at 18 mo and 4-6 years, IPV 18 mo and 4-6 years, MMR 4-6 years, VAR 4-6 years,  Hep A 18 mo and 19-23 mo, Meningococcal HibMenCY at 11-12 and at 16 years, Tdap 11-12 years.  2vHPV females, 4vHPV for males.  Polio and smallpox have been eradicated and measles and mumps are been greatly reduced as threats to children.  Flu vaccines are ineffective and must be advertised with one dose of Amantadine (Symmetrel) as cure for influenza type A coughs.  The rubella vaccine is active, infectious and dangerous to unvaccinated pregnant mothers.  A transient morbilliform rash is an adverse effect associated with the MMR vaccine.  The pertussis vaccine is thought to cause death, neurological and developmental hip disorder in some babies and small infants and is not administered to children under age 2 in Europe.  The United States now provides a DT (Diphtheria and Tetanus) vaccine to replace the DTP (with pertussis) and DTaP (activated Pertussis).  Families should have unadulterated broad spectrum antibiotics to swiftly treat pertussis in the first week while it is an extremely runny nose and Amantadine (Symmetrel) 100mg for influenza type A.  Children with cancer and children receiving high dose corticosteroids and other immunosuppressive agents should not be immunized with live-virus or live bacteria vaccines.
B. All US children should receive recommended vaccines against diseases in a continuing and ongoing program. An immunization program should be designed to encourage administration of vaccines as part of a total preventive health care program, so as to provide effective entry into a continuous and comprehensive primary care system. There should be no financial barrier to immunization of children. Existing systems of reimbursement for the costs of administering vaccines and follow-up care should be utilized. Any immunization program should be either (a) part of a continuing physician/patient relationship or (b) the introductory link to a continuing physician/patient relationship wherever possible. Professionals and allied health personnel who administer vaccines and manufacturers should be held harmless for adverse reactions occurring through no fault of the procedure. Provision should be made for a sustained, multi-media promotional campaign designed to educate and motivate the medical profession and the public to expect and demand immunizations for children and share responsibility for their completion. An efficient immunization record-keeping system should be instituted. (Res. 44, A-77; Reaffirmed: CLRPD Rep. C, A-89; Reaffirmed: Sunset Report, A-00). 

1. To achieve optimal prevention of human infectious diseases through immunization and to achieve optimal prevention against adverse reactions to vaccines under 42USC§283d the US the Secretary, acting through the Director of the National Vaccine Program in consultation with Directors of the National Institute for Allergy and Infectious Diseases, the National Institute for Child Health and Human Development, the National Institute for Aging, and other public and private programs under subchapter XIX of Public Health Service, shall include information with respect to activities and the progress made achieving the goals of the program.  The Director of the Program shall ensure that the governmental and non-governmental production and procurement of safe and effective vaccines by the Public Health Service, the Department of Defense, and the Agency for International Development.  The Director of the Program shall prepare and issue a plan on 1 January of every year for the implementation of the responsibilities of the program, the plan shall establish priorities in research and the development, testing, licensing, production, procurement, distribution, and effective use of vaccines, describe an optimal use of resources to carry out such priorities,  To this end the program is required under 42USC§300a-2 (a) to develop the techniques needed to produce safe and effective vaccines (b) meet the needs of the United States population and fulfill commitments of the United States to prevent human infectious diseases in other countries. (c) coordinate and provide direction and assistance to States, localities, and health practitioners in the distribution and use of vaccines, including efforts to encourage public acceptance of immunizations and to make health practitioners and the public aware of potential adverse reactions and contraindications to vaccines.  
C. To prevent adverse reaction and compensate those people who are victims of adverse reactions to vaccines there is established a National Vaccine Injury Compensation Program to be administered by the Secretary under 42USC§300aa-10.  Whereas the Vaccine Injury Table is somewhat outdated most claims are directed to the Secretary to revise the Table under 42USC§300aa-14(c)(1).  A civil action against a vaccine manufacturer for damages for a vaccine-related injury or death associated with the administration of a vaccine, shall be tried in three stages. (a) Liability: The first stage of such a civil action shall be held to determine if a vaccine manufacturer is liable. (b) General damages: The second stage of such a civil action shall be held to determine the amount of damages (other than punitive damages) a vaccine manufacturer found to be liable to pay. (c) Punitive damages: If sought by the plaintiff, the third stage of such an action shall be held to determine the amount of punitive damages a vaccine manufacturer found to be liable to pay.  If in such an action the manufacturer shows that it complied, in all material respects, with all requirements under the Federal Food, Drug, and Cosmetic Act under 21USC§301 et seq. 
1. The Vaccine Injury Compensation Program (VICP) has experienced a steady increase in claims in recent years. In total, claims have doubled over FY 2009 levels and are projected to steadily increase through FY 2017 and beyond. At the same time as claims have increased, the appropriated reimbursement from the Vaccine Injury Compensation Trust Fund has not significantly increased since FY 2009. In FY 2009, 400 cases were filed; VICP funded 41 FTE for an average caseload per attorney of 9.7. By 2015, the number of cases significantly increased to over 800 but, currently, the VICP only funds 36 FTE. Cases are expected to further increase to approximately 1,000 in FY 2016 and 1,200 in FY 2017. Without additional relief, the caseload per attorney will be 30 cases; however, with the additional reimbursement requested, the caseload will be 23.1 per attorney. To fully fund the Program in FY 2017 and to add staff to handle the increasing claims, an additional $2.6 million reimbursement from the Vaccine Injury Compensation Trust Fund is required, bringing the total appropriated reimbursement from $9.4 million to $12.0 million.  Payments are very high.  Payments are so high, few of the many victims are compensated.  
D. WHO and UNICEF jointly formulated a draft global strategy on immunization A/58/  12 in response to expected developments and trends over the next 10 years. In response to the challenges of a rapidly changing and increasingly interdependent world, WHO and UNICEF have jointly drafted a global immunization vision and strategy for the years 2006-2015. The goal of vaccination is to protect more people against more diseases, by expanding the reach of immunization to every eligible person, including those in age groups beyond infancy, within a context in which immunization is high on every health agenda. It aims to sustain existing levels of vaccine coverage, extend immunization services to those who are currently unreached and to age groups beyond infancy, introduce new vaccines and technologies, and link immunization with the delivery of other health interventions and the overall development of the health sector.

1. The establishment of strong national immunization services in many countries over recent years has ensured that today more than 70% of the world’s targeted population is reached by those services.  Alarmed that globally and in some regions immunization coverage has increased only marginally since the early 1990s, and that in 2003 more than 27 million children worldwide were not immunized during their first year of life; Recognizing that each year 1.4 million children under five years of age die from diseases preventable by currently available vaccines. Further recognizing that each year an additional 2.6 million children under five years of age die because of diseases potentially preventable by new vaccines.  Emphasizing the need for all countries to strive towards achieving the United Nations Millennium Development Goal of reducing by two-thirds, between 1990 and 2015, the under-five child mortality rate.  Recalling the target of the United Nations General Assembly’s twenty-seventh special session on children (2002) to ensure full immunization of children under one year of age, with at least 90% coverage nationally, and at least 80% coverage in every district or equivalent administrative unit. Efforts are under way to develop new vaccines against major infectious diseases (including malaria, HIV/AIDS and tuberculosis). The global Children's Vaccine Initiative aims to develop affordable new and improved vaccines to be used in the United States and in the developing world that will increase the efficacy and efficiency of the prevention of infectious diseases.  To the extent practicable, the program shall develop and make available vaccines that require fewer contacts to deliver, that can be given early in life, that provide long lasting protection, that obviate refrigeration, needles and syringes, and that protect against a larger number of diseases.   
§312d Animal and Veterinary
A.The Center for Veterinary Medicine (CVM) regulates the manufacture and distribution of food additives and drugs that will be given to animals under 21CFR§500-589.  These include animals from which human foods are derived, as well as food additives and drugs for pets.   After many years of concern, in 2012 the FDA declared an end to the non-medicinal use of antibiotics in livestock feed.  Antibiotics in livestock feed has been known to increase a 200 lb. hog’s weight by 30 lbs., but the meat and dairy industries have produced more than the market can bear since the 1960s.  However antibiotics have been found to contaminate meat and water and this increases the hazards of antibiotic resistance for humans.  The use of antibiotics in livestock must be limited to the treatment of a bacterial infection individually diagnosed, as by a veterinarian.  
B. World meat production has quadrupled in a mere half-century from 71 to 297 million tonnes, and an even greater rise in world egg production, from 15 to 69 million tonnes.  World milk production more than doubled, roughly in line with human population growth, with the average person consuming 104 kg in 2010.  Industrial livestock production ins the driving force behind the rapid growth in meat and egg consumption in what are variously referred to as Intensive or Industrial Livestock Operations (ILOs), Concentrated Animal Feeding Operations (CAFOs) or factory farms and feedlots.  If the current course continues, there will be about one third more people and two-thirds more meat produced in four decades than there is today.  From 1961 to 2010 the global population of slaughtered animals leapt from roughly 8 to 64 billion, which will double again to 120 billion by 2050 if current rates of growth continue.  The FAO projects that poultry consumption will increase 2.3 times between 2010 and 2050, in comparison to an increase of between 1.4 and 1.8 times with other livestock.
1. Animals can be kept extensively or intensively. Extensive systems involve animals roaming at will, or under the supervision of a herdsman, often for their protection from predators.  Ranching in the Western United States involves large herds of cattle grazing widely over public and private lands.  Similar cattle stations are found in South America, Australia and other places with large areas of land and low rainfall. Similar ranching systems have been used for sheep, deer, ostrich, emu, llama and alpaca.  In the uplands of the United Kingdom, sheep are turned out on the fells in spring and graze the abundant mountain grasses untended, being brought to lower altitudes late in the year, with supplementary feeding being provided in winter.  In rural locations, pigs and poultry can obtain much of their nutrition from scavenging, and in African communities, hens may live for months without being fed, and still produce one or two eggs a week.  At the other extreme, in the more developed parts of the world, animals are often intensively managed; dairy cows may be kept in zero-grazing conditions with all their forage brought to them; beef cattle may be kept in high density feedlots pigs may be housed in climate-controlled buildings and never go outdoors; poultry may be reared in barns and kept in cages as laying birds under lighting-controlled conditions. In between these two extremes are semi-intensive, often family-run farms where livestock graze outside for much of the year, silage or hay is made to cover the times of year when the grass stops growing, and fertilizer, feed, and other inputs are brought onto the farm from outside.
C. A. Zoonosis is disease that can be transmitted from animals to humans.  Zoonotic diseases have always been important.  The number of emerging diseases with zoonotic implications is increasing rapidly.  Zoonoses are a public health concern and the federal government requires and subsidizes veterinary treatment for livestock through several inspection and indemnity programs.  Particularly on large farms where animals are neglected, zoonoses in farm workers and food consumers is often the first indication that livestock are sick and require treatment.  Disease and most antibiotic treatment require that the meat, milk and egg products be withheld for a few days to nearly a year, depending on the medicine. Zoonotic diseases can be viral, bacterial, fungal, protozoal or parasitic in origin.  Treatment of farm animals is complicated by the presence of many diseases that do not infect humans and hundreds of antibiotics manufactured specifically for every farm species, whereas small animal veterinary medicine tends to use the same medicines as humans.  When farm animals become sick, they are treated with veterinary medicines, by the farmer and the veterinarian.  In the European Union, when farmers treat their own animals, they are required to follow the guidelines for treatment and to record the treatments given.  Farm Animal Medicine and Surgery: For Small Animal Veterinarians, published in print and online in pdf, by Dr. Graham Donaldson in the United Kingdom in 2013, provides a readily accessible comprehensive resource for the diagnosis and treatment of diseases withholding livestock from the market.
D. The federal Humane Slaughter Act accepts two methods of slaughter as humane. It states:  No method of slaughtering or handling in connection with slaughtering shall be deemed to comply with the public policy of the United States unless it is humane. Either of the two following methods of slaughtering and handling are hereby found to be humane: in the case of cattle, calves, horses, mules, sheep, swine, and other livestock, all animals are rendered insensible to pain by a single blow or gunshot or an electrical, chemical or other means that is rapid and effective, before being shackled, hoisted, thrown, cast or cut; or by slaughtering in accordance with the ritual requirements of the Jewish faith or any other religious faith that prescribes a method of slaughter whereby the animal suffers loss of consciousness caused by the simultaneous and instantaneous severance of the carotid arteries with a sharp instrument and handling in connection with such slaughtering.  The Jewish or Muslim methods of administering a single knife stroke to cut the animal's neck and carotid arteries upheld in the Humane Slaughter Act that requires stunning before killing. Only a complete neck severance can make it clear that the arteries have all been severed and a stabbing or poking is not acceptable either from a traditional standpoint or a humane standpoint.  Congress was able to determine that the exemption for slaughter according to the Jewish tradition or similar traditions met standards of humane treatment, because a great deal of information was gathered concerning such practices. 
§312e Food and Cosmetics

A. The FDA shares responsibility for the regulation of food quality with the U.S. Department of Agriculture (USDA) and the vast majority of food inspections are done by APHIS, and agency of the USDA.  Combined, the food and agriculture sector accounts for roughly one-fifth of the nation's economic activity $3.2 trillion of the United States’ $15.6 trillion Gross Domestic Product (GDP) 2012 and $15.79 trillion of the $78.95 trillion Gross World Product (GWP) 2011.  There are an estimated 2.2 million farms, 900,000 restaurants, and more than 400,000 registered food manufacturing, processing, and storage facilities in the US.  The 1.9 percent of the US population who work full or part-time as farmers receive 0.7 percent of the GDP - $109 billion – significantly less than half of the $275 billion administered as payroll, grants, loans and food stamps by the United States Department of Agriculture (USDA) at a cost of $150 billion.  Farming risks are going down with implementation of tractor rollover protection (ROPs), recognition of grain silo risks and knowledge that logging is the most dangerous profession in the USA, must be forever at the forefront of government relations between agricultural producers, food preparers and consumers. 
1. The FDA regulates the food industry through the (1) Office of Foods, (a) Center for Food Safety and Applied Nutrition, (b) Center for Veterinary Medicine.  Regulation of food consumed in the United States by the FDA is primarily conducted under Chapter IV of the Food, Drug and Cosmetic Act Sections 401 to 417 as codified at 21USC§341-350f and 21CFR§100-190.  Cosmetics are prohibited from containing adulterated and misbranded products deleterious to the health taken as prescribed under 21USC§361 and are regulated under 21CFR§700-740. Skin care products are divided by the cosmetic industry into (1) cleansers, (2) toners, (3) moisturizers, and (4) special ingredients that nourish the skin.  To prevent skin damage people over the age of 40 need to use some sort of moisturizer after exposure to the sun.
Article 13 Regulation

§313 Licensing

A.The pharmaceutical industry is a highly regulated industry that is licensed both by the government and the researchers who develop the patent remedies who generally sell the license to use the technology they invented under 35USC§261.  The government licenses pharmaceutical manufacturers under 21USC§360(b) and 21USC§822(a)(1), biological products under 42USC§1262 , importers and exporters under 21USC§957, distributors and practitioners under 21USC§822(a)(2).  
B. To be licensed, a pharmacist must have graduated from a school of pharmacy approved by the state board of pharmacy or accredited by the American Council on Pharmaceutical Education (ACPE).  Of the 53 US jurisdictions (50 states plus DC, Guam and Puerto Rico) that report to the National Association of Boards of Pharmacy (NABP) Survey of Pharmacy Law, 51 require pharmacists to complete a certain number of continuing education units (CEUs) before they can renew their licenses. At present, 49 states recognize Foreign Pharmacy Graduate Examination Committee (FPGEC) Certification as a prerequisite for pharmaceutic licensure.
1. The North American Pharmacist Licensure Examination (NAPLEX) is required in all US jurisdictions except California, which administers its own examination. NAPLEX, which is developed by the National Association of Boards of Pharmacy (NABP), is a computer-adaptive test that assesses the candidate's ability to apply knowledge gained in pharmacy school to practice situations. Most states require a drug law examination as a condition of licensure. The Multistate Pharmacy Jurisprudence Examination (MPJE) is currently administered in 45 US jurisdictions and is based on a nationally uniform content blueprint, with questions that are tailored to assess the pharmacy jurisprudence requirements of individual states.  All state boards of pharmacy require candidates to complete an internship or externship before licensure. Such practice experience usually consists of 1,500 hours of experience that are gained during pharmacy school (beginning after the first year of training). Some states require that internship hours be gained solely after graduation from pharmacy school and before licensure. The internship process is subject to state board of pharmacy regulations. Each intern, internship site, and preceptor must register with the state board of pharmacy to have the hours counted toward licensure.
C. Biological products biological product must have a biologics license pursuant to the rules promulgated by the Secretary of Health and Human Services.  Each package of the biological product must be plainly marked with the proper name of the biological product contained in the package; the name, address, and applicable license number of the manufacturer of the biological product; and the expiration date of the biological product under 42USC§1262.  Drugs are also subject the terms of the patents and license agreements of the inventors or rights holders. WIPO Licensing and Technology Transfer in the Pharmaceutical Industry Technology transfer is the process by which a developer of technology makes its technology available to a commercial partner that will exploit the technology. Technology transfer in this way takes place by creating legal relationships by which: the owner of technology, or the holder of licensed rights to exploit the technology grants new rights of exploitation to the technology transfer partner for the right to exploit the technology and the technology owner or rights holder is compensated, usually financially, for the grant of those rights, and the respective rights duties and obligations of the parties that will govern their legal relationship are set out.  Ownership rights may be forfeited by a deed of assignment but this is not usually done in the pharmaceutical industry.  In the United States, unlike Europe, one joint owner may grant a license of its interest in a patent, without the consent of the other joint owner, and without having to account to the other joint owner for any royalties or other payments received pursuant to that license under Schnack v. Applied Arts Corporation 278 N.W. 117 Mich 434.
D. If the Secretary finds that an individual, or person other than an individual, has been convicted, in a federal or state court, of a felony related to drug approval or drug regulation that person shall be debarred under 21USC§335a.  This includes bribery, payment of illegal gratuities, fraud, perjury, false statement, racketeering, blackmail, extortion, falsification or destruction of records, or interference with, obstruction of an investigation into, or prosecution of, any criminal offense, or a conspiracy to commit, or aiding or abetting, such felony or a misdemeanor that undermines the regulation of drugs. The period of debarment shall not be less than one year or more than ten.  If the conviction is reversed the Secretary may withdraw the order of debarment.
§313a Research and Development
A. The pharmaceutical industry spends more on research and development, relative to its sales revenue, than almost any other industry in the United States.  Pharmaceutical firms invest as much as five times more in research and development, relative to their sales, than the average U.S. manufacturing firm.  In 2005, the entire biopharmaceutical industry spent an estimated $51.3 billion on R&D.  Cost of developing one new medicine: about $800 million (over 10–15 years).  The increased investment in biomedical R&D in 2005 continues 25 years of strong R&D investment growth for America’s research-based biopharmaceutical companies – up from $2 billion in 1980. Combined, the total investment by all biopharmaceutical companies in new R&D reached an estimated $51.3 billion in 2005.  Over the past 25 years, R&D intensity has grown by about 50 percent. Most of that growth occurred in the 1980s; since then, the industry’s R&D intensity has hovered around 19 percent.  Continued growth in R&D spending has appeared to have little effect on the pace at which new drugs are developed. Annual approvals of innovative new drugs— so-called new molecular entities—by the FDA increased over the 1980s and peaked sharply in the mid-1990s but then experienced a pronounced six-year decline.  In that decline, the total number of NMEs approved each year fell from a high of  53 in 1996 to 17 in 2002, annual approvals rebounded to 36 by 2004 but fell again in 2005, to 20.
1. When the U.S. Food and Drug Administration (FDA) considers whether or not to approve a new medication under 21USC§355, two issues are paramount: 1. Do the results of well-controlled studies provide substantial evidence of safety and effectiveness? 2. Do the results show the product is safe; do the drug’s benefits appear to outweigh its risks? To answer these questions, biopharmaceutical companies conduct on average 10–15 years of research on the new medication; the results of which are provided to the FDA with an application for approval. Industry and FDA standards are rigorous: For every 5,000–10,000 compounds tested, only one receives FDA approval and becomes a new treatment.  Because long-term safety can be fully assessed only after many people have taken a medicine over time, drugs that are approved continue to be monitored for safety and effectiveness for many years after approval.  The time required to complete the clinical phase rose from an average of 3.1 years in the 1960s to 8.6 years in the 1990s.  The FDA approved 28 new drugs in 2005.  Only 3 of 10 marketed drugs ever produce

revenues that match or exceed R&D costs.

2. In the past decade, federal outlays on health-related research and development have totaled hundreds of billions of dollars at the National Institutes of Health (NIH) alone. Although only some of that spending was explicitly related to pharmaceuticals, much of it was for the basic research on disease mechanisms that underlies the search for new drugs.  Given the extent of public R&D spending in the life sciences, however, there is a risk that such spending could “crowd out” (or discourage) private investment in some cases by substituting for it rather than complementing or stimulating it. The government’s focus on basic research, while the drug industry concentrates on applied research and development, tends to minimize that risk.  Aggregate statistical data suggest that, overall, private R&D spending responds positively to federal R&D. In specific cases, however, the government may have funded some research that the private sector otherwise would
have paid for.  Research spending by the NIH—by far the primary recipient of government funding for health-related basic research—totaled $5.8 billion (in 2005 dollars) in 1970, more than doubled to $12.3 billion by 1990, and reached $28.5 billion by 2004.  The rationale for government funding of basic scientific research is that if such research were left solely to the private sector, too little of it would be done.  
B. The accepted method of evaluating a substance by scientists worldwide is called a “double blind” study.  A scientist must eliminate the possibility of bias and the “placebo effect”.  The placebo effect is simply the power of our minds to achieve what it believes will happen if a certain medicine is taken.  In a double blind study, the director does not have any contact with the patients beings tested.  Researchers handle the patients.  The director makes up one group of pills that contain the ingredient being tested and an inert substance.  He also makes up another batch of pills that look identical but contain on ly the inert substance.  These are placebos.  The researchers are given packets of pills marked for a specific patient.  They don't know whether the pills are placebos or the real thing.  All patients are told that they are receiving something that should help them, which prevents the placebo effect from skewing the results.  Also, it is less likely the researcher can influence the results.  If the real ingredient shows substantially ore positive results than the placebo and there are enough patients tested, the study will be considered statistically valid.  When the results are published in a scientific journal, other scientists around the world try to duplicate the results in another double blind study.  If they can, then scientists in this field usually believe that the ingredient has value.   
1. To make a new medicine, the first step is to identify a specific target that is a promising focal point for a medicine, such as a protein that plays a crucial role in a particular disease. Teams of chemists, pharmacologists and biologists then screen thousands of compounds—or chemically or genetically engineer ones—and modify them to increase disease-fighting activity and/or minimize undesirable side effects for patients. Hundreds of potential drugs emerge from this process. However, because of the complexity and uncertainty of drug development, most of these potential drugs will never be approved for patients.  Potential drug candidates identified during drug discovery receive years of additional pre-clinical testing where laboratory and animal testing is utilized.  Of 250 compounds that make it to pre-clinical trial only 5 make it to clinical trials. Before researchers can test a candidate drug in people, they must submit an Investigational New Drug (IND) application with the FDA. The FDA then reviews all the findings from the laboratory and animal studies to make sure people will not be exposed to unreasonable risks in clinical trials.  

C. In clinical trials, volunteers take a candidate drug to determine if it is safe for people and effective for the disease in question. Clinical trials take place in three phases, and during any of these phases, the FDA can halt the study if there are safety concerns.
Phase I: The medicine is tested in a small group of about 20 to 100 healthy volunteers to determine its safety, including the safe dose range.

Phase II: About 100 to 500 volunteer patients participate in controlled trials to determine whether the medicine effectively treats the disease. Researchers continue to evaluate the drug’s safety, look for side effects, and determine optimal dose strength and schedule (how often the drug is taken).
Phase III: From 1,000 to 5,000 volunteer patients take the potential new drug (or, for comparison purposes, a placebo or an existing treatment). Researchers closely monitor patients to confirm that the drug is effective and identify any side effects. Even after all the years of studies leading up to Phase III trials, about half the drugs that reach this point fail. Clinical trials are becoming more rigorous and extensive. 

D. If clinical trials demonstrate that the experimental medicine is both safe and effective, the innovator company files a New Drug Application (NDA) with the FDA. Because NDAs contain study results from all previous steps, they typically include 100,000 or more pages of data for FDA review.  To assist in the review process, the FDA uses independent advisory committees that consider the evidence and vote on whether a new drug should be approved by the FDA for use by patients. Usually, the FDA follows the committee’s recommendation.  Even after many years of careful—and expensive—research, about 10 to 15 percent of potential new drugs are rejected because they do not satisfy the FDA’s strict safety and  effectiveness standards.  Because companies can never be sure a product will receive FDA approval, construction or repurposing of manufacturing facilities—another expensive enterprise— begins late in the R&D process.  Facilities must meet the FDA’s strict requirements for Good Manufacturing Practice, to achieve uniform high quality of the products patients will use. In the US, as of 2007, there are nearly 3,000 compounds in the late stages of clinical trials, in Europe where rigid government regulation has discouraged pharmaceutical there are little less than 1,500 compounds in the later stages of development, fewer than before and in the rest of the world a little more than 1,500.  In recent year many European pharmaceutical research and development firms have relocated to the US to enjoy the more liberal policies pertaining to the development of new drugs that are nonetheless quite stringent.

1. Even after an approved drug is manufactured and on the market, companies continue to gather information and sponsor research to review how the drug is working. Larger-scale experience with a medicine may reveal adverse effects or benefits not seen in more limited research use; companies submit any instances of problems reported by physicians and patients to the FDA. The FDA may also require a company to conduct additional “Phase IV” research studies to monitor the long-term safety of approved medicines or to learn how an approved medicine affects a particular group of patients.  In one very telling report, the General Accounting Office found that of the 198 drugs approved by the FDA between 1976 and 1985 ... 102 (or 51.5 percent) had serious post-approval risks ... the serious post-approval risks (included) heart failure, myocardial infarction, anaphylaxis, respiratory depression and arrest, seizures, kidney and liver failure, severe blood disorders, birth defects and fetal toxicity, and blindness
§313b Recall

A. Products must be safe and effective and their labeling must be accurate and not fraudulent in regards to its use, dosage, strength or other quality. In most cases corporations voluntarily recall products deemed to be harmful but in extraordinary circumstances the Secretary may order the recall of a specific batch or product.  After a century of fake patent medicines, addictive products and defective remedies, in 1902, Congress passed the Biologics Control Act, the gave the Marine Hospital and Public Health Service regulatory authority over the production and sale of vaccines, serums, and other biological products that included the power to order a recall of unsafe products. 
1. All biological products must be registered and can be recalled under 42USC§1262(d).  If a device presents substantial deception or an unreasonable and substantial risk of illness or injury and such deception or health risk cannot be remedied in correspondence with the company, such device may be banned under 21USC§360f.  Upon a determination that a batch, lot, or other quantity of a product licensed under 42USC§262 presents an imminent or substantial hazard to the public health, the Secretary shall issue an order immediately ordering the recall of that product and up to $100,000 fine.  Improved information, professional training and certification and other methods that render the product safe may be instituted, and if these countermeasure mitigate risk to health and life sufficiently, keep the product on the market.
2. A drug or device is deemed to be adulterated drugs or devices under 21USC§351 if it has (a) been prepared, packed, or held under insanitary conditions whereby it may have been contaminated with filth, or (b) it, or its container, is, in whole or in part, a poisonous or deleterious substance, whereby it may have been rendered injurious to health or (c) its strength, quality or purity differ from the compendium, or (d) it is not in conformity with performance standards.  A drug or device is deemed to be misbranded under 21USC§352(j) if it is dangerous to health when used in the dosage or manner, or with the frequency or duration prescribed, recommended, or suggested in the labeling thereof.
3. Criteria for biological product risk evaluation and mitigation strategies elaborated under 21USC§355-1 are;
a. The estimated size of the population likely to use the drug involved. 
b. The seriousness of the disease or condition that is to be treated with the drug. 
c. The expected benefit of the drug with respect to such disease or condition. 
d. The expected or actual duration of treatment with the drug. 
e. Whether the drug is a new molecular entity. 
f. The seriousness of any known or potential adverse events that may be related to the drug and the background incidence of such events in the population likely to use the drug. 
B. The term “adverse drug experience” means any adverse event associated with the use of a drug in humans, whether or not considered drug related, including— 

i. an adverse event occurring in the course of the use of the drug in professional practice; 
ii. an adverse event occurring from an overdose of the drug, whether accidental or intentional; 
iii. an adverse event occurring from abuse of the drug; 
iv. an adverse event occurring from withdrawal of the drug; and 
v. any failure of expected pharmacological action of the drug. 
1. The term “serious adverse drug experience” is an adverse drug experience that results in— 
i. death; 
ii. an adverse drug experience that places the patient at immediate risk of death from the adverse drug experience as it occurred (not including an adverse drug experience that might have caused death had it occurred in a more severe form); 
iii. inpatient hospitalization or prolongation of existing hospitalization; 

iv. a persistent or significant incapacity or substantial disruption of the ability to conduct normal life functions; or 

v. a congenital anomaly or birth defect; or 
vi. based on appropriate medical judgment, may jeopardize the patient and may require a medical or surgical intervention to prevent an adverse outcome. 
C. If the introduction, delivery or receipt for introduction into interstate commerce of any food, drug, device, or cosmetic that is adulterated or misbranded or otherwise noncompliant is prohibited under 21USC§331 that that product may be brought to the US District Court for an injunction proceedings under 21USC§332 and held liable for civil and criminal penalties under 21USC§333.  
§313c Import and Export 

A. Today, nearly 40 percent of the drugs Americans take are imported and nearly 80 percent of the active ingredients in the drugs on the American market come from overseas sources.  Drug costs in the US are much higher than in other countries.  Many Americans cross the border to Canada to purchase cheaper medicines others purchase drugs online which mostly come from India.  The United States is a major importer of pharmaceuticals and 34% of its $250 billion in pharmaceutical sales were derived from imports, $85 billion in 2005, $10 billion from India.  FDA is responsible for over $2 trillion in medical products, food, cosmetics, dietary supplements and tobacco. FDA-regulated products account for about 20 cents of every dollar of annual spending by U.S. consumers. The agency has approximately 15,700 full-time employees located around the world. FY 2014 budget is $4.38 billion.  FDA-regulated products originate from more than: 150 countries, 130,000 importers, 300,000 foreign facilities.  Number of FDA-regulated shipments at 300 U.S. ports has more than quadrupled during the last ten years. In 2004, 6 million shipments of imported food and medical products crossed the borders. In 2013, that number was 29 million.  Food Approx. 15% of food consumed by U.S. households is imported. Approx. 50% of fresh fruits and 20% of fresh vegetables consumed by U.S. households are imported. Approx. 80% of seafood eaten domestically comes from outside the U.S.  Devices −At least 30% of all medical devices used in the U.S. are imported. 

1. The Pharmaceutical industry in India is the world's third-largest in terms of volume. According to Department of Pharmaceuticals of the Indian Ministry of Chemicals and Fertilizers, the total turnover of India's pharmaceuticals industry between 2008 and September 2009 was US$21.04 billion. While the domestic market was worth US$12.26 billion. The industry holds a market share of $14 billion in the United States.  Exports of pharmaceuticals products from India increased from US$6.23 billion in 2006–07 to US $8.7 billion in 2008–09 a combined annual growth rate of 21.25%. According to Pricewaterhouse Coopers (PWC) in 2010, India joined among the league of top 10 global pharmaceuticals markets in terms of sales by 2020 with value reaching US$50 billion.  In 2002, over 20,000 registered drug manufacturers in India sold $9 billion worth of formulations and bulk drugs. 85% of these formulations were sold in India while over 60% of the bulk drugs were exported, mostly to the United States and Russia. Most of the players in the market are small-to-medium enterprises; 250 of the largest companies control 70% of the Indian market. Thanks to the 1970 Patent Act, multinationals represent only 35% of the market, down from 70% thirty years ago.  There are 74 US FDA-approved manufacturing facilities in India, more than in any other country outside the U.S, and in 2005, almost 20% of all Abbreviated New Drug Applications (ANDA) to the FDA are expected to be filed by Indian companies.  As it expands its core business, the industry is being forced to adapt its business model to recent changes in the operating environment. The first and most significant change was the 1 January 2005 enactment of an amendment to India’s patent law that reinstated product patents for the first time since 1972. The legislation took effect on the deadline set by the WTO’s Trade-Related Aspects of Intellectual Property Rights (TRIPS) agreement, which mandated patent protection on both products and processes for a period of 20 years. Under this new law, India will be forced to recognize not only new patents but also any patents filed after 1 January 1995. Indian companies achieved their status in the domestic market by breaking these product patents, and it is estimated that within the next few years, they will lose $650 million of the local generics market to patent-holders.  In the domestic market, this new patent legislation has resulted in fairly clear segmentation. The multinationals narrowed their focus onto high-end patients who make up only 12% of the market, taking advantage of their newly bestowed patent protection. Meanwhile, Indian firms have chosen to take their existing product portfolios and target semi-urban and rural populations.
B. The Office of Global Regulatory Operations and Policy (also known as GO) comprises the Office of Regulatory Affairs and the Office of International Programs. The Deputy Commissioner for GO provides executive oversight, strategic leadership, and policy direction to FDA’s domestic and international product quality and safety efforts, including global collaboration, global data-sharing, development and harmonization of standards, field operations, compliance, and enforcement activities.  Total employees: 4,450. ORA: 4,300 -- includes 1,810 investigators, 850 lab analysts, 222 OCI Special Agents.  Locations include 227 field offices and 13 laboratories. OIP: 154 employees including staff in Belgium, China, Chile, Costa Rica, India, Mexico, South Africa, and the United Kingdom. Work: ORA conducted more than 16,700 domestic inspections in FY 2013. That amounts to roughly 1,391 inspections a month -- or more than 46 inspections every day of the week.  FDA labs analyzed 6,800 samples in the first three months of this year – or more than 74 samples analyzed every day of the week.

OCI, in the past nine months, has made 254 arrests, won 204 convictions, and secured $2.1 billion in fines and restitutions.  Overseas, our personnel conducted 2,840 inspections in FY 2013, in locations ranging from China to South Africa to Morocco to India.  Along with the Office of Foods and Veterinary Medicine, GO has announced an operational plan to implement FSMA, the Food Safety and Modernization Act.  GO has helped achieve the signing of 79 Memorandums of Understanding and Cooperative Agreements with 27 nations regarding FDA's product quality and safety efforts.  GO contracts with its state partners in the performance of approximately 20,000 food, feed, drug and device inspections annually in programs that reach all fifty states.
1.Under 21USC§381 of the Food, Drug and Cosmetic Act importers and exporters of drugs and medical devices are subject to registration with the Secretary under 21USC§360 .  If an imported article is determined to be found to be packaged in insanitary conditions, to be in contravention to the laws of its country of origin, or otherwise adulterated or misbranded it will be refused entry at the border and the owner or consignee must pay all the expenses of storage, cartage and/or destruction against future import revenues.  Articles for export must be labeled and in compliance with the laws of the importing country.  If an importer or exporter is unregistered or debarred the articles shall not pass the border.   

2. According to the U.S. Food and Drug Administration Regulation Procedures Manual (RPM) Chapter 9: Import Operations and Actions- Coverage of Personal Importations of March 2010. Primary responsibility for administering the nation’s laws relating to import, export and the collection of duties is given to the United States Customs and Border Protection (CBP), an agency within the Department of Homeland Security. FDA, however, is responsible for determining whether or not an article offered for importation is in compliance with or in violation of the acts enforced by FDA. This includes the responsibility of determining whether or not a violative article may be brought into compliance with the appropriate statute and/or regulations, and authorizing reconditioning in order to bring the article into compliance. A "Notice of FDA Action," which will provide more specific information on the actions taken broken down by each entry line (e.g., "sample collected" or "intended for sampling", "detained", "released", or "refused"). As the status changes for a particular line, a new "Notice of FDA Action" will be issued to advise the appropriate individuals of the changes.
3. Section 801(a) of the Federal Food, Drug, and Cosmetic Act and FDA regulation 21 CFR 1.94 provide the owner or consignee an opportunity to introduce testimony relevant to the admissibility of the article if it appears that an imported lot may be subject to refusal of admission. However, the regulations are rather complicated as to the definition of "owner or consignee." 21 CFR 1.83(a) defines, for the purpose of the regulation, the owner or consignee as the person who has the right of a consignee under Sections 483, 484, and 485 of the Tariff Act of 1930, as amended (19 U.S.C. 1483, 1484, 1485).  All articles offered for import into the U.S. (entries) that have a value greater than $2000 (current) are considered by CBP to be formal entries and require the posting of a redelivery bond.  Entries with a value less than $2000 do not require posting a redelivery bond and are considered informal entries.  When informal entries that include articles under FDA jurisdiction are to be sampled, or FDA believes the articles may be in violation of FDA law, FDA may request CBP convert the informal entry into a formal entry, which requires the posting of a redelivery bond. "Section 321 entry" is a term CBP uses for those entries with a value of $200 or less. These entries have a fair retail value of $200 or less, as evidenced by the bill of lading (or other document filed as the entry). They pass free of duty and tax, and are imported by one person on one day.
4. The FDA will pay for all physically sampled articles found to be in compliance with the requirements of the Act and applicable regulations (21 CFR 1.91). In addition FDA will pay for samples collected as FDA audits of private laboratory reports of analysis submitted to FDA in response to a detention when and the article is found to be in compliance. FDA does not pay for samples taken in connection with the supervision of a reconditioning.  FDA is responsible for the protection of the U.S. public regarding foods, drugs, devices, electronic products, cosmetics, and tobacco products, and that responsibility exists until the violative article is either destroyed or exported.  Section 801(a) of the FD&C Act states, "If it appears from the examination of such samples or otherwise that (1) such article has been manufactured, processed, or packed under insanitary conditions . . . or the facilities or controls used for the manufacture, packing, storage, or installation of the device do not conform to the requirements of Section 520(f), or (2) such article is forbidden or restricted in sale in the country in which it was produced or from which it was exported, or (3) such article is adulterated, misbranded, or in violation of Section 505, then such article shall be refused admission."  When there is evidence that a product from a specific geographical area or country could pose a health hazard, the appropriate Center or district should recommend detention without physical examination.
5. The "Notice of Detention and Hearing" provides an opportunity for the introduction of testimony or the filing of a statement in writing within ten days (or longer if district circumstances require a longer time for response) following the date of detention shown on the notice (excluding Saturdays, Sundays, and holidays). This is indicated on the Notice by the reference to a "Respond By" date. The "introduction of testimony" may take many forms, including a telephone conversation, a FAX or mail, and does not have to be introduced in person.  Section 801(a) of the Federal Food, Drug, and Cosmetic Act directs the Secretary of the Treasury to issue a Notice of Refusal when it appears from examination of samples, or otherwise, that an imported shipment is in violation. This Section also orders the destruction of any such shipment refused admission, unless it is exported within 90 days of the date of the notice, or within such additional time as may be permitted pursuant to such regulations.  Section 801(b) of the Federal Food, Drug, and Cosmetic Act provides that an importer of record (also the owner or consignee) may submit to the FDA a written application (Form FD- 766) requesting permission to bring into compliance an article adulterated, misbranded, or in violation of Section 505 by relabeling or other action, or by rendering it other than a food, drug, device, or cosmetic.

§313d Patent Protection
A. The number of Patent Cooperation Treaty (PCT) international application filings grew by 2.3% in 2008, to 163,600 applications. While the growth rate is modest, as compared to an average 9.3% growth rate in the previous three years, the total number of PCT international applications filed in 2008 represents the highest number of applications received under the PCT in a single year. The largest number of PCT international applications filed originated from applicants of the United States of America (53,521 applications).  In 2008 the US Patent and Trademark Office (USPTO) received a total of 485,312 applications, 49.2% of foreign origin, and granted 185,224, 50% of foreign origin.  The largest proportion of PCT applications published in 2008 related to medical technology (12.0%), computer technology (8.5%) and pharmaceutical (7.9%) sectors.  Of the 77,501 classified patents applied for or granted in the USA in 2008 - 2,678 were for drugs (3%), 2,355 for surgery (3%) and 110 for dentistry (1.4%) – altogether biomedical technology accounted for only about 7% of US patents.

1. The Strasbourg Agreement Concerning International Patent Classification of March 24, 1971 was ratified in the same town where the Strasbourg Agreement of 1675 between France and the Holy Roman Empire was the first treaty to ban the use of chemical weapons.  The Strasbourg Agreement of 1971, and the Patent Cooperation Treaty for that matter, totally omits mention of the special category of toxic substances.   WHO drafted a Working Paper on Patent Issues related to Influenza Viruses and their Genes and Annex on November 17, 2007, revealing that in their attempts to patent Influenza HA and NA genes and gene products that specifically claim or may encompass H5N1 sequences they were forced to choose from 6 patent families, vectors or cells containing influenza genes and vaccines containing influenza products 18 patent families and siRNA and antisense directed to H5N1, also oligonucelotides having H5N1 sequence 12 patent families.  These families of medically useful knowledge and control of toxic substances are located in neither Section A(61) Human Necessities: Medical or Veterinary Science; Hygiene nor Section C(07-08) Chemistry; Metallurgy: Organic Compounds.  
B. Patent protection in the United States gives researchers and inventors the exclusive right to sell an invention for 20 years before others may copy and sell it. U.S. laws and the Constitution have established a system to grant patents, as an incentive for individuals and companies to invest the time, effort and dollars needed to develop new ideas and products.  Under current law, generic drug manufacturers can begin to prepare copies of drugs for FDA approval before an innovator company’s patent has expired. In an increasing number of instances, generic copies have entered the market years before patents expire.  The United States is far and away the leader in the development of new drugs.  In 1980, lawmakers enacted the Bayh-Dole Act to address concerns that only a small fraction of government patents were being developed commercially. The law gave universities, nonprofit organizations, and small businesses the property rights to inventions stemming from government-funded research they conducted.  
1. The Patent Act of 1793, authored by Thomas Jefferson, defined statutory subject matter as "any new and useful art, machine, manufacture, or composition of matter, or any new or useful improvement [thereof]." Act of Feb. 21, 1793, 1, 1 Stat. 319. The Act embodied Jefferson's philosophy that "ingenuity should receive a liberal encouragement."
The Supreme Court’s decision in Diamond v. Chakrabarty 447 US 303 (1980) held, 35USC§101 provides for the issuance of a patent to a person who invents or discovers "any" new and useful "manufacture" or "composition of matter."  In Apotex Inc. v. Sanofi-Synthelabo Canada Inc., 2008 SCC 61 on November 6, 2008, the Canadian Supreme Court held that, "In the field of chemical patents, originating or genus patents are based on the discovery of a new invention, namely, a reaction or compound, while selection patents are for compounds chosen from the compounds described in the originating patent.  Selection patents do not differ in nature from any other patent, but in order to be valid, the selected compound must be novel and possess a substantial advantage to be secured or disadvantage to be avoided". In general, every patent shall contain a short title of the invention and a grant to the patentee of the right to exclude others from making, using, offering for sale, or selling the invention...,and, if the invention is a process, of the right to exclude others from using, offering for sale or selling… importing…or exporting…products made by that process, referring to the specification for the particulars thereof the Content and Term of Patent, Provisional Right under 35USC§154(a)(1).  Bio-medical and pharmaceutical patents enjoy special protection in that Applications for new drugs must be approved by the Food and Drug Administration (FDA) under 21USC§355.
§313f Generic Drugs 

A. Patients need to be ensured access to affordable generic antibiotics, oral contraceptives and other necessary medicines without prescription online and with FDA approved over-the-counter (OTC) labeling in grocery stores and pharmacies under 21CFR§330.10.  To ensure Americans have access to chemically tested generic prescription drugs without prescription online and by vending machines in hospitals and by licensed blind persons on Federal property by the Randolph-Sheppard Vending Stand Act (Pub. L. 74-732) under 34CFR§395.30 et seq. and 20USC§107 et seq.  Pharmaceutical drug products, many with brand names, span a wide array of therapeutic classes (groups of drugs that are similar in their chemical structure, pharmacological effect, or clinical use.  Since the advent of antibiotic therapy, the mortality rate from infections has dropped dramatically.  However, between 1990 and 2000, as patented antibiotics became generic, there was a 40% decline in antibiotic prescriptions.  The major reason for the decline in domestic antibiotic prescriptions in the United States is the $10 billion annual online global pharmaceutical imports into the United States, mostly from India, or repackaged by intermediaries in Canada.  Although US online pharmaceutical firms have risen to prominence in the FDA/Google regulatory system for online pharmacies, the online pharmacy corporation keeps changing.   
1. The Hatch-Waxman Act eliminated clinical trials for generic versions of existing  brand-name drugs. Increasingly, once generic versions do enter a market, they quickly gain market share at the expense of brand-name drugs. In the first few years after the law took effect, the average market share of generic drugs one year after the patent on a brand-name drug expired was 35%. A decade later, that figure had almost doubled to 64%. By the late 1990s, nearly all brand-name drugs could be expected to face generic competition once their patents expired. The loss of sales to generic versions can occur particularly quickly for best-selling drugs. For example, Prozac lost more than 80% of its U.S. sales to lower-priced generic versions in the first month after its patent expired.  Newer drugs with high Medicaid sales and no generic competitors “are significantly more likely to be introduced in new versions” than other drugs are. Modified products command significantly higher prices for the same dosage—in the range of 7% to 20 % higher —than earlier versions of the drugs do. In general, generic competition makes it more difficult to charge higher prices for brand-name drugs because such competition increases the likelihood that a drug will lose sales to generic versions if its price is set too high.  
2. In 2003 there were 17 therapeutic classes.  These classes in order of sales are (1) Antidepressants (SSRIs, SNRIs) (2) Antihyperlipidemics (Statins) (3) Antiulcerants (Proton-pump inhibitors) (4) Antihypertensives (ARBs, ACE inhibitors) (5) Antibiotics (Broad- and medium-spectrum) (6) Diabetes Therapies (Oral, injectible) (7) Antiarthritics (COX-2 inhibitors) (8) Antipsychotics (9) Antihistamines (Oral) (10) Neurological Drugs (For seizures or pain) (11) Other Vascular Drugs (Calcium- or beta-blockers) (12) Antiasthmatics (13) Analgesics (Nonnarcotic) (14) Bone Density Regulators (15) Oral Contraceptives (16) Antiallergy Drugs (Nasal steroids) (17) Analeptics (ADHD treatments).  In July 2005, the ratio of generic/brand share of market by volume (weighted average) was 54/46. In 2006, it is estimated to be 58/42. Generic drugs require FDA support.  Every generation of psychiatric drugs is more dangerous than the last, antidepressants, antipsychotics and analeptic research development and production should stop.  Statin, antihypertensive and other vascular drug use might go down if information regarding the natural alternative Hawthorn was made available but statin use might go up if the government paid the high cost and low cure rate, were it not for the senile side-effects.  Anti-ulcerant use would probably go down if everyone was prescribed metronidazole.  Antibiotics and oral contraceptives should probably be made available OTC with adequate warning labels.  
B. Generic drug manufacturers in the United States and Europe are much smaller than their counterparts in China and India or the US and European patent drug industries.  The FDA needs to ensure the United States has an adequate supply of affordable generic drugs since the prohibition of the Indian export industry in 2014.  U.S. generic drug manufacturers are highly encouraged to produce amantadine, ampicillin, doxycycline, metronidazole and other necessary medicines and sell them online without prescription or over-the-counter under 21CFR§330.10, with improved medicine specific labeling above 21CFR§201.24. The FDA would need to take responsibility for the emergency room visits for potentially fatal anaphylaxis of penicillin allergies, permanent yellowing of developing children's teeth under the age of 8 by doxycycline, and don't drink alcohol and take metronidazole.  Generic drug manufacturers must prove that their labeling adequately educates the public in these facts, to be sold OTC.  Online pharmacies currently inform consumers only of the drug dose and brand information printed on the package and pills. 
1. It was ruled in the 1980s that U.S. generic drug manufacturers require public chemical testing information to ensure the generic drugs are what they say they sell to the public, not just the sample they submit to the government. The types of chromatography useful in qualitative and quantitative analysis that are employed in the US Passays and tests are Column, Gas, Paper, Thin-Layer, and Pressurized Liquid Chromatography (commonly called high-pressure or high-performance liquid chromatography). Paper and thin-layer chromatography are ordinarily more useful for purposes of identification, because of their convenience and simplicity.  Column chromatography offers a wider choice of stationary phases and is useful for the separation of individual compounds, in quantity,from mixtures. Both gas chromatography and pressurized liquid chromatography require more elaborate apparatus and usually provide high-resolution methods that will identify and quantitate very small amounts of material.  Generic drug manufacturers must prove to the FDA that their drug performs the same as the formerly patent protected drug.  After ten drug companies pleaded guilty to fraud and misrepresentation in the 1990s U.S. District Judge John Hargrove said, “There is virtually no testing of some products thrown out into the market”.  In the case of Vitane the research director ordered a proven brand name drug to be substituted for their generic version of the drug in the required equivalency tests.  He also reported to have forged the initials of employees on test batches and raised the size of the test batches in reports to the FDA.  20 executives in the company were convicted or pleaded guilty to charges of fraud, racketeering and obstruction of justice.  The company was fined $2 million and went into bankruptcy.  
§313g Toxicology
A. Toxicology is defined as the study of poisons, or toxins, from the standpoint of detection, isolation, identification, and determination of their effects on the human body. Toxicology may be considered the branch of pharmacology devoted to the study of the poisonous effects of drugs. It is also a division of forensic medicine concerned with the detection of the criminal use of poisons.  Mathieu Orfila is considered to be the modern father of toxicology, having given the subject its first formal treatment in 1813 in his Traité des poisons, also called Toxicologie générale.  Theophrastus Phillipus Auroleus Bombastus von Hohenheim (1493–1541) is also considered "the father" of toxicology. He is credited with the classic toxicology maxim, "Alle Dinge sind Gift und nichts ist ohne Gift; allein die Dosis macht, dass ein Ding kein Gift ist." which translates as, "All things are poison and nothing is without poison; only the dose makes a thing not a poison." This is often condensed to: "The dose makes the poison".

1. Toxicology is an inter-disciplinary science that integrates the principles and methods of many fields: chemistry, biology, pharmacology, molecular biology, physiology and medicine. For example, by combining the study of the physiological effects of certain chemical structures and the molecular biological mechanisms that explain those effects, the toxicology can provide better understanding of the actions of a class of chemical substances, a finding of value to the chemist.  The scientific pursuit of toxicology is typically divided between observational studies—looking at what effects result from exposure to a particular substance—and mechanistic studies, which attempt to understand and explain the basis for such effects. These two activities form the basis of toxicology as an experimental science, that is, that which takes place in the lab or occasionally in the field, as one usually thinks of science.  Regulatory toxicology relies on risk assessment and experimental data to determine the risk and benefits, or the costs and benefits of exposure to certain chemicals, to determine whether such chemical will be allowed in the public sphere and to what extent its use and exposure will be regulated. This field of toxicology probably has the greatest effect on our daily lives of all the different fields of toxicology.  Forensic toxicology focuses on medical-legal aspects of chemical exposure and toxic injury. Evaluation of analytical chemistry techniques and measurements, and testimony of conclusions and opinions in courts of law encompass the activity of this specialized field of toxicology.
B. The most comprehensive practical protection against poisoning by professional toxicologists is provided by the American Association of Poison Control Centers (AAPCC) is a non-profit, national organization founded in 1958.  AAPCC represents the 60 poison control centers of the United States offering 24 hour assistance, and the interests of poison prevention and treatment of poisoning. AAPCC certifies poison center personnel, owns and maintains the National Poison Data System (NPDS), provides toxico-surveillance in collaboration with federal agencies, provides annual reports on poison statistics, and provides custom reports from NPDS data and co-hosts the North American Congress of Clinical Toxicology- the leading international event on toxicological matters.  Annually, more than 70 percent of calls are managed on site, outside of a healthcare facility, most of the remaining 30 percent of potential poisoning calls each year are calls from a healthcare facility. The toll free national number to reach a local poison control center is 1-800-222-1222.
1. There are a number of federal agencies charged with responsibility for the science of toxicology - the Environmental Protection Agency, the Food and Drug Agency, the Department of Agriculture, the Chemical Weapons Convention Implementation Assistance Program, the Centers for Disease Control, the Drug Enforcement Administration etc.  The Agency for Toxic Substances and Disease Registry (ATSDR) is the lead public health agency responsible for representing the study of toxicology and implementing the health-related provisions of Superfund (the Comprehensive Environmental Response, Compensation and Liability Act of 1980).  ATSDR is charged with assessing health hazards at specific hazardous waste sites, helping to prevent or reduce exposure and the illnesses that result, and increasing knowledge and understanding of the health effects that may result from exposure to hazardous substances.  The ATSDR has an Environmental Division (ED).  There is also the Society of Toxicology (SoT) and numerous university toxicology programs and journals.
C. In 1997 3,000 people were reported to have died from illicit drug overdoses.  Although the authorities sometimes claim as many as 30,000 people die from illicit drug overdoses, it is alarming that methadone has come to kill more consumer than heroin since 1999, with a death toll rising from 600 in 1999 to 3,500 in 2006, possibly more than all the illicit drugs combines. Over 100,000 people annually from adverse drug reactions to prescription drugs.  Around 5,000 of these deaths from prescription drugs were adjudicated to be the result of medication errors and the other 95,000 from non-error adverse drug reactions.  Psychiatric drugs are the leading cause of fatal drug overdose reported to the Poison Control Center.  In 2005, 23,618 (72%) of the 32,691 official poisoning deaths in the United States were ruled unintentional, and 3,240 (10%) were of undetermined intent, of the 5,833 (18%) deaths that were intentional; 5,744 were suicides and 89 were homicides.  Mass shootings are becoming increasingly frequent; it may be necessary to repeal the Second Amendment to reduce popular demand for guns. Enhanced control of dangerous biological products and toxins is provided for listed substances by the laboratories of the Secretaries of Agriculture (USDA) under 7USC§3401 and §3411 and Health and Human Service (HHS) under 42USC§262.
Article 14 Ethics 

§314 International Pharmaceutical Federation 
A. The International Pharmaceutical Federation (FIP) is a world-wide federation of national pharmaceutical (professional and scientific) associations, with a mission to represent and serve pharmacy and pharmaceutical sciences around the globe. Through its member associations, FIP connects, represents and serves more than a million pharmacists and pharmaceutical scientists around the world.  The FIP was founded in The Hague, The Netherlands, in 1912 and still has its central office in The Hague. Although FIP is a federation of associations, any pharmacist or pharmaceutical scientist can apply to become an Individual Member of FIP.  FIP activities are designed to improve the long-term effectiveness of patient care. It has actively worked towards the WHO goal of health for all, and intends to continue to do so.  
1. The FIP adopted the Guidelines for Good Pharmaceutical Practice in 1993. These guidelines were developed as a reference to be used by national pharmaceutical organizations, governments, and international pharmaceutical organizations to set up nationally accepted standards of Good Pharmacy Practice. The revised version of this document was endorsed by WHO in 1997 and subsequently approved by the FIP Council in 1997.  The GPP Guidelines are based on the pharmaceutical care given by pharmacists. The guidelines recommend for national standards to be set: (a) The promotion of health; (b) The supply of medicines, medical devices, patient self-care; (c) Improving prescribing and medicine use by pharmacists’ activities.  These guidelines have been subsequently adapted and adopted in a wide number of developed countries. In certain cases, the national professional body has strived to adapt the guidelines and developed, in collaboration with the government, specific regulation/legislation on this matter.  

C. Regional pharmaceutical forums bring together national pharmacy associations, the World Health Organization (WHO) and FIP in six regional platforms and aim to increase partnership, dialogue, understanding and activity in the world regions. The goal is to enable the pharmacy profession to have a greater impact on improving pharmacy services and health. The Regional Pharmaceutical Forums have been formed in WHO' s geographical subdivisions (1) Europe: EuroPharm Forum (1992), (2) America: Pharmaceutical Forum of the Americas (2000), (3) South-East Asia: SEARPharm Forum (2001), (4) Western Pacific: WPPharm Forum (2001), (5) Eastern-Mediterranean: EmroPharm Forum (2002) and (6) Africa: APForum (2004) 

§314a American Pharmacists Association
A. The American Pharmacists Association (APhA) was founded in 1852 as the American Pharmaceutical Association.  The APhA represents more than 57,000 practicing pharmacists, pharmaceutical scientists, student pharmacists, pharmacy technicians, and others interested in advancing the profession. APhA is dedicated to helping all pharmacists improve medication use and advance patient care, is the first-established and largest association of pharmacists in the United States.  The Association is a leader in providing professional information and education for pharmacists and an advocate for improved health of the American public through the provision of comprehensive pharmaceutical care. The organization is constituted under the By-Laws; as amended through 1 October 2003. A Pharmacists Code of Ethics is prepared by APhA whereby pharmacists are health professionals who assist individuals in making the best use of medications. This Code, prepared and supported by pharmacists, is intended to state publicly the principles that form the fundamental basis of the roles and responsibilities of pharmacists. These principles, based on moral obligations and virtues, are established to guide pharmacists in relationships with patients, health professionals, and society. 
1. The APhA Foundation is a not for profit 501(c)(3) organization headquartered in Washington, DC and is affiliated with the American Pharmacists Association, the oldest and largest national professional society of pharmacists in the United States.  The APhA Foundation provides innovative programs and projects that contribute to new information and fresh ideas for pharmacists to use in retooling their practices to satisfy the contemporary health needs of their patients.  The APhA Foundation looks to create a new medication use system where patients, pharmacists, physicians and other health care professionals collaborate to dramatically improve the cost effectiveness and quality of consumer health outcomes.  

B. The Board of Pharmaceutical Specialties (BPS) improves health through the recognition and promotion of specialized training, knowledge, and skills in pharmacy, and board certification of pharmacists.  In January 1973, a Task Force on Specialties in Pharmacy was created by the APhA to respond to changes occurring in health care and in pharmacy practice and to consider the issue of specialization in pharmacy practice. Following the recommendations of the task force, the Board of Pharmaceutical Specialties (BPS) was formed in 1976. BPS has recognized five specialty practice areas: nuclear pharmacy (1978), nutrition support pharmacy (1988), pharmacotherapy (1988), psychiatric pharmacy (1992), and oncology (cancer) pharmacy (1996).  

1. The Pharmacy Technician Certification Board (PTCB) supports the national credentialing of pharmacy technicians across practice settings. By demonstrating mastery of knowledge and skills through the PTCB certification, pharmacy technicians are able to work more effectively with pharmacists.   These methods follow to testing procedures relevant to certification examinations recommended in the Standards for Educational and Psychological Tests (APA, NCME, AERA; 1999) and guidelines published by the National Organization for Competency Assurance (NOCA), Council on Licensure, Enforcement, and Regulation (CLEAR), and Professional Examination Service (PES).
§314b Pharmacy is a Health Profession
A. B. The pharmacist is a health professional who is the expert on medicines.  Pharmacists are given the responsibility to help people to maintain good health, to avoid ill health and, where medication is appropriate, to promote the rational use of medicines and to assist patients to acquire, and gain maximum therapeutic benefit from, their medicines. Pharmacists are an essential part of the health care team. Pharmacists are the most accessible health care professional in a community. As such, they are in a position to provide early detection of chronic diseases and to identify unhealthy life styles. They can help patients reduce risk factors by prevention counseling when appropriate, e.g., weight and diet management, exercise and smoking.  Pharmacists represent the third largest healthcare professional group in the world. The majority of pharmacists practice in community pharmacies, hospitals and other medical facilities.  Smaller numbers of pharmacists are employed in the pharmaceutical industry.  The pharmacist to population ratios vary widely from less than 5 pharmacists per 100,000 population to as high as over 200 the pharmacists per 100,000 population in some countries with an average of nearly 100 per 100,000 in high income countries.  The average ratio in the Western Pacific countries is about 25 times more than that of the countries in the African region and has the highest ratios compared to other regions.  The majority of pharmacists in the 34 countries practice in the community and hospital setting, about 73% in total.  Europe has the highest percentage of pharmacists in the community pharmacy setting, about 71%. There is also a much higher percentage of pharmacists in the Western Pacific and South East Asia countries working in the hospital sector than pharmacists in other regions. (21% compared to an average of 9% in all other regions).  There is no internationally established minimum recommended pharmacist to population ratio.  
1. A shortfall of over 150,000 pharmacists by 2020 is predicted in the USA. Similarly, in Australia the demand for pharmacists is projected to increase between the years 2000 to 2010 from 13,000 to 17,200; thus leading to a shortfall of about 3,000 pharmacists by 2010. However, it was noted that a large pool of about 5,000 pharmacists are currently on the register in Australia but not working in pharmacy. In Zimbabwe, only 20% of the approved public sector positions for pharmacists were filled in 1999 with the majority of the 524 registered pharmacists opting to work in the private sector. Shortages in the profession affect all areas of pharmacy practice with some areas such as the public sector finding it more difficult to recruit, especially where there are differences in remuneration and working conditions.  The most serious problem facing national pharmaceutical staffing is the brain drain on developing nations.  A significant percentage of pharmacists in developed nations come from foreign countries whereas the search for a better wage causes a “brain drain” in developing nations where more than half of pharmaceutical graduates tend to leave the country in pursuit of a better standard of living.  The United States of America was the most common destination country with 14% of overseas pharmacists, half of which are working in industry or academia where registration is not required.
B. Pharmacists may practice their profession in a pharmacy located in a hospital, nursing home, or special area of a drugstore. They may also be employed by a pharmaceutical company in scientific research or the development and production of new pharmaceutical products.  In 1947, about 90 percent of graduates planned to go into some aspect of community pharmacy; in 1973, that figure had dropped to 76.6 percent; in 1988 it stood at 57.1 percent.  Community pharmacies usually consist of a retail storefront with a dispensary where medications are stored and dispensed.  All pharmacies are required to have a pharmacist on-duty at all times when open.  Pharmacies within hospitals differ considerably from community pharmacies. Some pharmacists in hospital pharmacies may have more complex clinical medication management issues whereas pharmacists in community pharmacies often have more complex business and customer relations issues.  
1. Hospital pharmacies can usually be found within the premises of the hospital. Hospital pharmacies usually stock a larger range of medications, including more specialized medications, than would be feasible in the community setting. Most hospital medications are unit-dose, or a single dose of medicine.  number of pharmacies have begun operating over the Internet. Many such pharmacies are, in some ways, similar to community pharmacies; the primary difference is the method by which the medications are requested and received. Some customers consider this to be more convenient (and private) than traveling to a community drugstore. 
2. Internet pharmacies are also recommended to some patients by their physicians.  In the coming decades, pharmacists are expected to become more integral within the health care system. Rather than simply dispensing medication, pharmacists expect to be paid for their cognitive skills to dispense safe and effective medicine for common diseases. This paradigm shift has already commenced in some countries; for instance, pharmacists in India are respected for costing less than physicians, and in Australia receive remuneration from the Australian Government for conducting comprehensive Home Medicines Reviews. In Great Britain, pharmacists (and nurses) who undertake additional training are obtaining prescribing rights. In the United States, consultant pharmacists, who traditionally operated primarily in nursing homes are now expanding into direct consultation with patients, under the banner of "senior care pharmacy" and it is necessary for the FDA to expand access to discount generic drugs by actively permitting the sale of the safest and most necessary medicines from the 20th century online without prescription and OTC. Whereas as drug prices in the United States are attributed with being much higher than in other parts of the world there is immense pressures to expand government price controls that the industry warns could harm America’s most vulnerable patients and undermine their ability to benefit from the latest, most innovative medicines as the result of the high cost of research and development in the United States where more than 50% of the world’s research and development of new drugs is undertaken improved government oversight and regulation should make progress in negotiating fair prices and ensuring drug safety.  People are tired of expensive experimental treatment and want the FDA to help them purchase quality discount generic drugs online without prescription and OTC.      
C. The number of pharmacy schools worldwide stands at 914 as of 2007.  In the U.S., colleges of pharmacy offer 5-year undergraduate programs leading to the degree of bachelor of science in the pharmaceutical sciences. All accept students directly from high school and may grant advanced standing to college students or graduates. Licenses are granted by states after the following requirements have been met: graduation from one of the 72 colleges with programs accredited by the American Council on Pharmaceutical Education; about 1500 hours of internship under a registered pharmacist; satisfactory completion of a state examination.
1. The primary ethical concerns are that pharmaceutical companies are reported to use their enormous profits to (a) engage in conflicts of interest with medical providers, bribing them with gifts and kickbacks to prescribe their medication, (b) contribute heavily to Congressional campaigns to sustain their unfair laws and arrange for subsidies and (c) conspire with the judiciary to conduct lucrative but illegal coerced clinical drug trials on prisoners, interfere with government decision-making, intimidate and suppress people reporting adverse drug reactions.     
§314c Pharmacovigilance

A. Regulation and oversight known as pharmacovigilance are important for the health care team to protect the lives of their patients from potentially lethal overmedication, harmful admixtures, side effects and allergies known as Adverse Drug Reactions (ADR).  
The World Health Organization (WHO) defines pharmacovigilance as “the science and activities relating to the detection, assessment, understanding and prevention of adverse affects or any other possible drug-related problems”  under the International Pharmaceutical Federation in the Statement of Policy on the Role of the Pharmacist in Pharmacovigilance at the Council in Brazil of August 2006 and the Erice Declaration at the International Conference on Developing Effective Communication in Pharmacovigilance in 1997.  
1. In 1992 a survey of the national pharmacy database found a total of 429,827 medication errors from 1,081 hospitals, 5.22 percent of patients admitted to these hospitals each year. The authors concluded that a minimum of 90,895 patients annually were harmed by medication errors in the country as a whole. A 2002 study shows that 20 percent of hospital medications for patients had dosage mistakes. Nearly 40 percent of these errors were considered potentially harmful to the patient. In a typical 300-patient hospital the number of errors per day were 40. Problems involving patients’ medications were even higher the following year. The error rate intercepted by pharmacists in this study was 24 percent, making the potential minimum number of patients harmed by prescription drugs 417,908.  In one study an alarming one-in-four patients suffered observable side effects from the more than 3.34 billion prescription drugs filled in 2002.  With 10-minute appointments, it's hard for the doctor to get into whether the symptoms are bothering the patients.  Given the increasing number of powerful drugs available to care for the aging population, the problem will only get worse.  The Hippocratic Oath of 400 BC states, “I will give no deadly medicine to any one!!! if asked, nor suggest any such counsel.”  Death by Medicine is a real problem that can be relieved, in part, by pharmacovigilance, medical regulation and genuine concern for side effects.   In 2003 it was estimated that in the United States the number of people having in-hospital, adverse drug reactions (ADR) to prescribed medicine was 2.2 million of which 106,000 were fatal. ADR can take two forms, medication errors and side effects unique to a minority of patients.  
C. Physicians have recognized for years that individuals respond differently to medicines. For example, a medicine for depression that works well for one patient may have less of an effect on another, who may have to try several different products before finding the right treatment.  Now, scientists’ better understanding of the human genome is shedding new light on the role genes play in how we respond to medicines.  This emerging field of “personalized medicine” holds promise to improve medical care in the coming years as new treatments are developed based on specific genetic traits, and, through the use of pharmaco-genomic markers, physicians and pharmacists gain the ability to select the safest and most effective medicine for each patient
1. Pharmacist practitioners must continuously improve the quality of their practices in the areas of recognizing the chronic diseases that are common in the community, or in a particular group within the community, providing health screenings for such chronic diseases as hyper-cholesteremia, osteoporosis, diabetes and hypertension and actively counseling patients on the appropriate use of medicines and drug treatment for withdrawal from highly addictive substances and questioning them regarding any possible Adverse Drug Reactions (ADR) pursuant to the recommendations of the FIP Statement of Policy on the Role of the Pharmacist in the Prevention and Treatment of Chronic Disease at the Council in Brazil on August 2006. 
2. In providing high quality medical care, safety monitoring is essential to the ongoing effective use of medicines, Pharmacists have an important responsibility in monitoring the ongoing safety of medicines.  It is a significant advantage to the surveillance of medicines that the pharmacist practitioner is able to provide a patient’s complete medication history.  A healthcare system that includes pharmacovigilance in its structure will ensure safety by minimizing the occurrence of adverse drug reactions to medicines and reduce fatalities resulting from them.  Safety monitoring of medicines in common use should be an integral part of clinical practice. The degree, to which clinicians are informed about the principles of pharmacovigilance, and practice according to them, has a large impact on healthcare quality.  
§314d Advertising

A. The free flow of information regarding prescription drug products is important to ensure that patients receive the best medication and are not consuming as the result of the providers financial interests.  Although there is much criticism that drug companies spend too much on advertising it is the cost of research and development that are driving up consumer drug prices and not advertising which typically comprises only 2% of a pharmaceutical company’s budget.  The Guiding Principles Direct to Consumer Advertisements About Prescription Medicines go beyond current Food and Drug Administration (FDA) requirements of advertising and represent the commitment of PhRMA member companies to improving and expanding the inherent educational value of advertisements about prescription medicines. The Principles: (a) outline an approach to advertising to help healthcare providers and patients learn more about their medicines; (b) call for a balanced presentation of benefits and risks in clear, understandable language and in a manner that supports responsible dialogue between patients and healthcare professionals; and, (c) call on companies to spend an appropriate amount of time to educate health professionals about new medicines before launching a public advertising campaign.
§314e No Kickbacks
A. Pharmaceutical companies were investing an estimated $20 billion annually marketing directly to doctors.  For more than 65 years, the American Medical Association has been selling pharmaceutical companies the Physician Masterfile, a database that contains information on the prescribing practices and other characteristics of 900,000 practitioners, most of whom are not AMA members, making $46 million in 2005 alone.  Taking into consideration the state regulated license to practice medicine, the high salaries they command, the life or death decisions they must make and the need to make informed prescription decisions, as a professional doctors are for the intent of the law pertaining to conflict of interest a public official, or a witness thereto, and it must therefore be prohibited for the pharmaceutical and medical supply industry to give doctors any gifts.  

1. The Food, Drug and Cosmetic Act currently only regulates the financial interests of people applying for employment under the Ethics in Government Act of 1978 as conflicts of interest at 21USC§379d.  This prevention of conflict of interest clearly needs to be extended under law to the practice of medicine in order to prevent the financial interests of, primarily, pharmaceutical companies from compromising the independent exercise of medical judgment, with direct payment for prescribing their medicine or indirect gifts such as free food.  Whereby, drug and medical device companies are prohibited from giving medical practitioners any payments or gifts, of any kind, including food, and practitioners are prohibited from receiving them.  Whoever directly or indirectly, corruptly gives, offers or promises anything of value to any public official to influence an official act, or commit or allow fraud or to omit an act that is the lawful duty is guilty of bribing a public official or witness under 18USCI§201.  
2. It is important that providers, consumers and the government are fully informed regarding the risks and benefits of drugs in order to make informed medical decisions in the best interest of the patient.  Money spent on advertising distorts the free flow of information regarding the efficacy of drugs.  Gifts and kickbacks to providers are a clear cut conflict of interest.  Money spent on lobbying and political campaigns by pharmaceutical companies distorts the decision-making of lawmakers.  Legally sanctioned abuse distorts judgment.  Patients and providers should be allowed to make their prescription decisions based upon the highest level of public and private medical research without any undue influence of pharmaceutical financial interests, but they also have a right to be informed of the best medicine for their condition.         
§314f No Campaign Contributions to Democratic and Republican (DR) parties

A.The drug industry has invested a meager portion of their enormous profits on lobbying government officials donating an estimated $800 million to state, federal and local political campaigns between 2000 and 2007.  In 2003 alone, the industry spent nearly $116 million lobbying the government when the Medicare Modernization Act of 2003 was passed.  In 2004, drug makers upped their reported expenditures on lobbyists to $123 million, a record amount for the industry.  Of the 1,291 lobbyists who were listed that year as representing pharmaceutical corporations and their trade groups, some 52 percent were former federal officials. Between 1998 and 2004 the pharmaceutical industry disclosed lobbying on 1,600 bills.  

1. While it would be unfair to deny pharmaceutical companies their first amendment right to sue the government, the pharmaceutical industry must strive to bring about regime change by ceasing to finance the Democratic and Republican (DR) party and foster real debate about the public health issues they are concerned about by financing third party candidates, public charities, 501(c) private charities and bona fide poor people and patients instead of the status quo.
‍§314g No Drug Research on Prisoners

A. Prisoners are entitled to standard medical treatment.  Although it can be arranged under law, it is patently unethical for pharmaceutical research to be performed on prisoners, and the fact that any part of pharmaceutical research was performed on prisoners jeopardizes the credibility of the drug research.Additional Protections Pertaining to Biomedical and Behavioral Research Involving Prisoners as Subjects are set forth in Subpart C of 45CFR§46.301-§46.306.  
1. The primary concern is that prisoners may be under constraints because of their incarceration which could affect their ability to make a truly voluntary and un-coerced decision whether or not to participate as subjects in research.  The law makes provisions so that bio-medical and behavioral research on prisoners can occur with special protection however it is generally unwise to perform biomedical and behavioral research on prisoners and pharmaceutical research on prisoners invariably produces defective  products, designed to torture the consumers, causing long term damage when these drugs are marketed with extra-judicial protection of their defective research based on coerced subjects and judgmental doctors whose definition of better is at odds with that of the patient.

B. Behind the walls of the state penitentiary at Jackson, Michigan, stands a special drug-testing facility constructed by the Upjohn Company and a pharmaceutical competitor, Parke-Davis.  Known as the Jackson Clinic, it has three twelve-bed wards, a laboratory and offices for visiting doctors.  In May of 1972, a drug study named Protocol 321 was begun.  It took eighteen years to establish beyond question that something had gone badly wrong in Protocol 321.  For forty-two days the prisoners took Halcion, starting with a dose of 1 mg, the highest Upjohn envisioned for the new drug.  The side effects were terrible.  The 30 patients on the active drug experience a total of 453 adverse effects, including memory loss, depression, paranoia, and euphoria.  The summary at Upjohn headquarters however merely noted that 7 of 30 patients on the active drug appeared to have psychiatric side effects compared to 3 of 20 on placebo.  By 1987 Upjohn had received reports of twenty-four cases of murder, attempted murder or threat of physical attack associated with Halcion.  According to the FDA investigation report Upjohn created a committee that vigorously sought to suppress the publication of unfavorable studies and attempted to silence Halcion critics. Nevertheless, by 1989 it looked like Upjohn might be in serious trouble.   The Halcion battleground was going to courts of law and the courts were corrupt and censured.  
1. When the FDA announced it would investigate Upjohn, in a high profile response announced it would sue the New York Times, in libel sensitive British courts. The result was a protracted lawsuit in which each side spent more than $1 million on legal fees.  The judge concluded that Upjohn had made serious errors and omissions and in some cases behaved in a reckless manner.  But he was not persuaded that Upjohn officials lied (false statements) or deliberately concealed information (fraud).  The FDA, was not so charitable and the FDA task force conceded that it was a mistake to terminate their investigation and that the case should have gone to the Justice Department for a criminal investigation.
Art. 15 Prohibition 
§315 Counterfeit and Substandard Drugs 

A. Counterfeit medicines are a major public health concern.  A product that is deliberately and fraudulently mislabeled in regards to its source or identity is counterfeit.  Counterfeiting can apply to both branded and generic products and counterfeit products may include products with the correct ingredients or with the wrong ingredients, without active ingredients, with insufficient active ingredients or with fake packaging.   A counterfeit product contaminated with bacteria or poison, containing little active ingredient, or made with the wrong chemicals can cause great harm, permanent injury or disability, and even death. This is why pharmacists have considered anti-counterfeit activities a core of pharmacy practice.  Most drug counterfeiting involves the infringement of unprofessional criminal justice agents.  It is absolutely critical that any case regarding counterfeiting prove adulteration and/or misbranding occurred otherwise its scientific validity is undermined by the wrongful institutionalization of the slave trade in “criminal” government offices, such as the FDA Office of Criminal Investigations. 

1.A drug or device is deemed to be adulterated drugs or devices under 21USC§351 if it has (a) been prepared, packed, or held under insanitary conditions whereby it may have been contaminated with filth, or (b) it, or its container, is, in whole or in part, a poisonous or deleterious substance, whereby it may have been rendered injurious to health or (c) its strength, quality or purity differ from the compendium, or (d) it is not in conformity with performance standards.  A drug or device is deemed to be misbranded under 21USC§352(j) if it is dangerous to health when used in the dosage or manner, or with the frequency or duration prescribed, recommended, or suggested in the labeling thereof.  Upon a determination that a batch, lot, or other quantity of a product licensed under 42USC§1262 presents an imminent or substantial hazard to the public health, the Secretary shall issue an order immediately ordering the recall of that product and up to $100,000 fine.  The loopholes provided under 5USC§554(a,1-6) are hereby overruled..  Criteria for biological product risk evaluation and mitigation strategies elaborated under 21USC§355-1 are;
a. The estimated size of the population likely to use the drug involved. 
b. The seriousness of the disease or condition that is to be treated with the drug. 
c. The expected benefit of the drug with respect to such disease or condition. 
d. The expected or actual duration of treatment with the drug. 
e. Whether the drug is a new molecular entity. 
f. The seriousness of any known or potential adverse events that may be related to the drug and the background incidence of such events in the population likely to use the drug. 
2. The main factors encouraging the global production of counterfeit medicines are a lack of government commitment to create strong drug regulation, weak legislation, and the presence of unregulated markets, manufacturing and distribution outlets.  Approximately 1/3 of WHO members states have strong regulatory mechanisms and another 1/3 have none. High prices and consumers looking for cheaper sources of drugs cause counterfeiting.  The scarcity and erratic supply of drugs in the developing world is also a factor. Lack of respect for trademark and international agreements as well as corruption are also factors encouraging the production of counterfeit medicines.  New trade agreements must be reviewed to ensure that they are not opening borders to counterfeit and substandard medicines. 
B. A February 2006 World Health Organization (WHO) report states that counterfeits are estimated to represent more than 10% of the global drug market — an estimated 25% of the medications consumed in developing countries. Furthermore, the Center for Medicine in the Public Interest predicts that counterfeit drug sales will reach $75 billion globally in 2010, an increase of more than 90% from 2005.  In making reports there is little distinction between counterfeit and substandard medicines.  Of reports on counterfeit medicines 24% are of poor quality, 5% have the wrong package, 43% have no active ingredient, 7% have the wrong ingredient and 21% have low content.  The WHO estimates that 10-15% of all  drugs sold worldwide are counterfeit, with estimates ranging as high as 50-70% of all drugs sold in some African countries being counterfeit. This is big business, which at 15% of worldwide drug sales comes to about US$ 40 billion.
C. WHO Good Manufacturing Practice for pharmaceutical products and starting ingredients and excipients sets standards for sterile pharmaceutical products, biological products, investigational pharmaceutical products, herbal medicines and radiopharmaceuticals as well as providing training manuals for inspectors. Pharmacists regularly notify the FDA and other appropriate agencies of suspected counterfeit drugs. According to the FDA’s 2004 Counterfeit Report, the number of counterfeit drug investigations increased four-fold from the late 1990s to 2004.  In 2003 363 people were arrested in the US and an estimated $3.3 million in products seized.  53% of arrests were made at the point of sale, 13% at manufacturing sites and 5% at the border. 88% of parcels by postal mail containing drugs sent to the US were unapproved. A wide range of sanctions are used to prosecute the manufacture and distribution of counterfeit drugs including the revocation of license, confiscation of drugs, prison times ranging from 1 month to 7 years and financial sanctions.  As prudent purchasers, pharmacists limit their purchases to legitimate sources and carefully inspect the products they receive for tampering and damaging. Buying only from licensed wholesalers is essential, and the quality of that licensure process must be more than a simple administrative process.  As educators, pharmacists help patients understand the medications they take and what effects to expect.  If a drug is not the chemical it is advertised to be it does not cure and it might be harmful.
§315a Prohibition
A. Enforcing democratically enacted laws is one of the basic purposes of government. In cases involving violent malum in se (inherently bad crimes, such as murder, rape and assault, jurors should consider the case strictly on the evidence presented, and if they believe the accused person is guilty, they should so vote.  In cases involving non-violent, malum prohibitum (legally proscribed) offenses, including “victimless” crimes such as narcotics possession, there should be presumption in favor of nullification.  Finally, for nonviolent, malum in se crimes, such as theft or perjury, there need be no presumption in favor of nullification, but it ought to be an option the juror considers.  The 20th century saw a total role reversal in drug law from the federal government’s first attempts to regulate “controlled substances” with a $1 tax for the sale opium and heroin in the Harrison Tax Act of 1914 and a $1 tax for the sale of marijuana in the Marijuana Tax Act of 1937.  Inspired, or in withdrawal from the prohibition of alcohol, a drug regularly consumed by 60% of the population, that lasted from 1919-33, the prosecutor shifted focus upon narcotics, hallucinogens and stimulants commonly used for pleasure by only 4% of the population.  This small percentage of the population now consumes 60% of the beds in the federal penitentiary and 25% of state jails in the USA although they are mostly harmless.  USA v. Booker J. & Fanfan No. 04-104-105 (2005) provided for the wholesale acquittal of this class but was time limited and needs to be done again to routinely release drug offenders from jail as is done with alcoholics.
B. Colonial laws in the 1600’s required farmers to grow hemp as it was used in the production of ropes and sails on ships.  Both slaves and masters smoked the mildly hallucinogenic buds, called marijuana for pleasure.  Thomas Jefferson, drafter of the Constitution, is reported to have been a regular consumer of marijuana.  Cocaine was first synthesized from the Peruvian coca leaf in 1844.  Coca and opium began to enter the U.S. via the largely over the counter patent medicine market for tonics and elixirs for pain relief and enjoyment.  The most well known of these patent medicines is Coca-Cola™, that became popular thanks to the addictive additive of cocaine that made pharmacy soda fountains popular watering holes in every community.  Coca is now traded for the manufacture of primarily dental narcotics such as novicaine. During the 1860’s opiates came into common usage as an anesthetic that relieved the pain of soldiers undergoing amputation and other painful and intrusive surgical procedure.  The federal legislature recognized these advances in the Pharmacy Act of 1868 drafted shortly after the civil war. Opiates were a common additive to patent medicines of the time.  In the 1870’s the patent medicine industry caused a great rise in the consumption and addiction to narcotic drugs. Chinese laborers working on the railroads brought with them their vice of opium smoking and gambling halls to the United States.  Opium Dens of the Orientals were however prohibited by several states while the patent medicine industry boomed.  

C. State and federal legislatures have wrestled with the prohibition of psychotropic, mind altering, substances for most of the 20th Century.  Ethanol alcohol itself, a drug produced by the fermentation of organic material, that has been consumed by cultures around the world since before the development of civilization, was prohibited by the Volstead Act.  The Volstead Act was ratified by the 50 states as the XVIII Amendment to the U.S. Constitution in 1919. Alcohol consumption reached the lowest rates ever recorded in the United States however arrest rates for alcohol were so alarming that the legislature repealed the XVIII Amendment with the XXI Amendment in 1933.  In 1906 the Pure Food and Drug Act PL-59-384 created the legal framework for the foundation the Food and Drug Administration (FDA) and required the labeling and government approval of all food and drugs.  The FDA led to the end of the patent medicine industry through government licensing, inspection and regulation.  The FDA greatly reduced addiction to poorly regulated medicines and elixirs sold over the counter in pharmacies by strictly regulating drug quality and originally fining dealers of shabby substances $500 the first offence, $1,000 the second offence.

1. Congress approved the Harrison Tax Act of 1914 only one year after the passage of the XVI Amendment in 1913 that gave Congress the power to lay and collect taxes on incomes.  The Tax Act attempted to tax opium and coca with a tax rate of $1 per capita per annum, with utmost consideration to the census, §1 of the Tax states,

On and after the first day of March, nineteen hundred and fifteen, every person who produces, imports, manufactures, compounds, deals in, dispenses, distributes, or gives away opium or coca leaves or any compound, manufacture, salt, derivative, or preparation thereof, shall register with the collector of internal revenue of the district, his name every person who produces, imports, manufactures, compounds, deals in, dispenses, distributes, or gives away any of the aforesaid drugs shall pay to the said collector a special tax at the rate of $1 per annum. 

2. Despite the Prohibition of Alcohol by the XVIII Amendment in 1919 and the denunciation of the opium and heroin trade in International Convention on Narcotics in the Hague of 1912 the U.S. Supreme Court upheld the regulatory provisions of the Harrison Act of 1914 in US v. Doremus (1919) 249 U.S. 86. Patients were required to obtain these drugs as a medicine from physicians, upon regular prescription.  Doremus, a physician, was reported to sell 500 heroin tablets a time to Ameris, being as the indictment charges, an addict.  It was feared that he might not have used this great number of doses for himself. He might sell some to others without paying the tax. Congress deemed it wise to prevent such possible dealings because of their effect upon the collection of the revenue.  

3. The Narcotic Import and Export Act was passed with the intention of eliminating the use of all narcotics for anything other than legitimate medical use as determined by the FDA and medical doctors.  In 1924 the Heroin Act prohibited the manufacture of Heroin.  The 1929 Porter Narcotic Farm Act required the FDA to license Narcotic Farms and in 1930 the Federal Bureau of Narcotics was opened by the Federal Government to investigate the Trade in Narcotics.  In 1933 the XXI Amendment ended the Prohibition in Alcohol giving rise to hysteria over the cultivation and sale of marijuana by bored police officers.  The New York Times, July17, 1935 reported that a large patch of marijuana weed found, growing wild, in the ground of the Welfare Island penitentiary, was promptly burned.  To protect, understand and profit from the marijuana trade in 1937 the Marijuana Tax Act established fines for not reporting to the tax collector at $100 an ounce of marijuana without a receipt and $2,000 for repeat offenders.  §2a of the Marijuana Tax Act required the payment of taxes as follows…1. Importers, manufacturers, and compounders of marihuana, $24 per year. 2. Producers of marihuana (except those included within subdivision (4) of this subsection), $1 per year, or fraction thereof, during which they engage in such activity. 3. Physicians, dentists, veterinary surgeons, and other practitioners who distribute, dispense, give away, administer, or prescribe marihuana to patients upon whom they in the course of their professional practice are in attendance, $1 per year or fraction thereof during which they engage in any of such activities. 4. Any person not registered as an importer, manufacturer, producer, or compounder who obtains and uses marihuana in a laboratory for the purpose of research, instruction, or analysis, or who produces marihuana for any such purpose, $1 per year, or fraction thereof, during which he engages in such activities. 5. Any person who is not a physician, dentist, veterinary surgeon, or other practitioner and who deals in, dispenses, or gives away marihuana, $3 per year.
4. The 1938 Food, Drug and Cosmetic Act 21USC Chapter 9 improved the FDA’s control over drug safety by establishing classes of prescription drugs based upon the principle of supply and demand with the intention of regulating cultivation, manufacture and distribution.  In 1942 the Opium Poppy Control Act prohibited the cultivation of the Opium Poppy without a license.  The 1951 Durham-Humphrey Act established more specific guidelines for the classification of prescription drugs with the criteria being the drugs’ habit forming, safety and evaluation of new drugs.  In the 1950’s “drug control” entered the international vocabulary but was however misapplied to the criminal justice system and the regulatory framework was forsaken.
5. The 1951 Boggs Amendment to the Harrison Act set forth mandatory sentences for narcotic violations regarding the unregulated trade in heroin that were echoed in the 1953 International Protocol for Limiting and Regulating the Cultivation of the Poppy Plant, the Production and Wholesale Trade in, and Use of Opium.  The 1956 Narcotics Control Act imposed more severe penalties for narcotics violations.  By the 1960’s drug possession prisoners had become common and Congress began to wrestle the judicial struggle between jail time and rehabilitative treatment in accordance with the 1961 Single International Convention on Narcotic Drugs.  The 1965 Drug Abuse Control Amendments (DACA) extended the jurisdiction of the courts to issue strict penalties for amphetamines, barbiturates and LSD. 

6. In 1963 Community Mental Health Center Act first established federal grants for community centers treating the mentally ill and drug addicted.  In 1966 the Narcotic Addict Rehabilitation Act (NARA) recognized drug treatment as an alternative to jail time with up to one month of hospitalization and 42 months of outpatient treatment and is published in 42USC§3401.  Growing recognition of the damages to the civil rights of the populace as the result of dug related criminal convictions inspired Congress to pass the 1968 Drug Abuse Control Amendment (DACA) permitting drug conviction records to be expunged after 1 year without relapse.   

D. The 1970 Comprehensive Controlled Substance Act or the Drug Abuse Prevention and Control Act, as it is alternately titled, is founded upon the classifications of the dangerousness of drugs established in 1971 by the 1st International Convention on Psychotropic Substances that is fatally flawed because it listed, and continues to list, Marijuana, a drug that has no recorded fatalities, as a Schedule I Narcotic (most addictive and dangerous).  The Comprehensive Controlled Substance Act replaced all previous laws regarding narcotics and dangerous drugs with an emphasis on law enforcement, fines and sentencing that is published as amended in Title 21 US Code Chapter 13.  
1. The Department of Health and Human Services (DHHS) sponsored the 1972 Drug Abuse Office and Treatment Act to establish federally funded programs for the prevention and treatment of drug addiction and in 1973 the Methadone Control Act regulated methadone licensing while the Department of Justice increased penalties for distribution in the Heroin Trafficking Act.  In recognition of their faculties the DHHS passed the 1973 Alcohol, Drug Abuse, Mental Health Administration Act consolidating the National Institute of Mental Health (NIMH), the National Institute of Drug Abuse (NIDA) and the National Institute of Alcoholism (NIA) into one umbrella organization titled the Alcohol, Drug Abuse, Mental Health Administration (ADAMHA).  

2. The creation Drug Enforcement Act (DEA) restructured the Bureau of Narcotics and Dangerous Drugs into the Drug Enforcement Administration (DEA).  The Drug Abuse Treatment and Control Amendments of the 1974 and 1978 extended the legislation of the 1972 Drug Abuse Office and Treatment Act.  The 1978 Alcohol and Drug Abuse Education Amendments established drug education programs within the Department of Education.  Through the 1980s and 1990s mandatory minimum sentencing legislation increased criminal penalties for drug possession and trafficking and the prison population soared. The 1980 Drug Abuse Prevention, Treatment and Rehabilitation Amendments extended prevention education and treatment programs.   The 1984 Drug Offenders Act set up special program for offenders and organized treatment programs.  The 1986 Analog Designer Drug Act set forth sentences for designer drugs based upon their structural and effectual similarity to recognized controlled substances.  The 1988 Drug Abuse Act established the Office of National Drug Control Policy (ONDCP) to oversee drug abuse and prevention efforts from the Whitehouse.  In 1992 the ADAMHA Reorganization Act transferred the Alcohol, Drug Abuse, Mental Health Administration (ADAMHA) programs to the new Substance Abuse Mental Health System Administration (SAMHSA).  

F. Peyote gained protection from US law in the 20th Century but only for the religious purposes of the Native American Church. The Religious Freedom Restoration Act (RFRA) of 1978 codified in Title 42USC§1996a protects the traditional Indian Use of Peyote because for many Indian people the traditional ceremonial use of the peyote cactus as a religious sacrament has for centuries been integral to a way of life, and significant in perpetuating Indian tribes and cultures.  The tradition has been protected by federal regulation since 1965 and has been ratified by 22 states and permits Indians to traffic in peyote for the purpose of administering the cactus in traditional Indian religious ceremonies. 
1. Employment Division v. Smith 494 US 872 (1990) brought sacramental peyote use to light where two Native American Church goers were fired from their employment at a substance abuse treatment center after testing positive to having consumed peyote.  Although the Oregon Supreme Court upheld their petition for unemployment compensation the U.S. Supreme Court remanded the decision upon the demand of the Oregon Department of Human Resources in favor of Oregon statutes prohibiting the use of peyote regardless of the freedom of religion clause of the I Amendment.  The two native American defendants were denied unemployment compensation under 42USC§1101c with total disregard for the “compelling interest” to protect the traditional use of peyote provided by 42USC§1996a and prohibit the deprivation of relief benefits on the basis of race or religion under 18USC§246.  The federal legislature, passed a new Religious Freedom Restoration Act shortly thereafter, in 1993 in 42USC§2000bb, to uphold the religious use of peyote.
2. In Gonzalez v. O Centro Espirita Beneficente Uniao Do Vegetal No. 04-1084 (2006) a religious sect with origins in the Amazon rainforest receives communications by drinking a sacramental tea brewed from plants unique to the region that contains DMT, a hallucinogen regulated under Schedule I of the Controlled Substances Act, see 21USC§812(c), Schedule I(c).  After U.S. Customs inspectors seized a hoasca shipment to the American UDV and threatened prosecution, the UDV filed suit for declaratory and injunctive relief, alleging, inter alia, that applying the Controlled Substances Act to the UDV's sacramental hoasca violates RFRA. At a hearing on the UDV's preliminary injunction motion, the Government conceded that the challenged application would substantially burden a sincere exercise of religion. The District Court granted relief, concluding that, because the parties' evidence on health risks and diversion was equally balanced, the Government had failed to demonstrate a compelling interest justifying the substantial burden on the UDV. The court also held that the 1971 Convention does not apply to hoasca. The Tenth Circuit affirmed and the Supreme Court ruled that the Courts did not err in determining that the Government failed to demonstrate, at the preliminary injunction stage, a compelling interest in barring the UDV's sacramental use of hoasca.  Native American practitioners are exempt from regular requirements for Schedule I drugs however they do need to annually register with the DEA under 21CFR§1307.31.
§315b International Drug Control Treaties 
A. The current legal and administrative framework for international drug control is laid out in three international Conventions negotiated under the auspices of the United Nations (UN): (a) Single Convention on Narcotic Drugs of 1961, as amended in the 1972 Protocol (b) the International Convention on Psychotropic Substances of 1971 and (c) the United Nations Convention Against the Illicit Traffic in Narcotic Drugs and Psychotropic Substances of 1988. The History and Development of Leading International Drug Control Conventions gives insight into the philosophical and practical underpinnings of the three drug Conventions. Beginning in an era of morally tainted racism and colonial trade wars, prohibition-based drug control grew to international proportions at the insistence of the United States. America and the colonial powers were confronted with the effects of drug addiction and abuse at home, but rather than address both demand – the socio-medical nature of such problems – and supply, they focused uniquely on the latter and attempted to stem the flow of drugs into their territories.
B. In 1906, a Liberal British government came to power that opposed the India-China forced opium trade, and the Chinese government simultaneously began an extensive campaign against domestic opium smoking and production. Britain agreed in 1907 to decrease Indian opium exports to China by ten per cent annually as long as China would allow independent British verification of domestic Chinese production reductions. In February 1909, the International Opium Commission met at the Shanghai Convention but because the participants did not have the necessary plenipotentiary powers to conclude a treaty, the result was simply fact-finding and a set of non-binding recommendations.  The agreement worked better than both countries expected, until the fall of the Manchu (Ch’ing) dynasty in 1911, following which Chinese warlords began encouraging widespread opium production to build military revenue. 
1. The International Opium Convention, signed at The Hague on 23 January 1912; recognized the U.S.-initiated principle of restricting opium use to medical and scientific purposes.  The creation of the League of Nations in 1919 following World War I presented the international community with a centralized body for the administration of drug control. In 1920, the League created the "Advisory Committee on the Traffic in Opium and other Dangerous Drugs" – commonly known as the Opium Advisory Committee (OAC), the precursor to the United Nations (UN) Commission on Narcotic Drugs. The League Health Committee – forerunner of the UN World Health Organization – was also formed. Administration of the 1912 Hague Convention had originally been the responsibility of the Netherlands, but was transferred to the Opium Control Board (OCB) created by the OAC. Enforcement of the Convention was weak as the countries on the OCB profited most from the drug trade.  The League began to consider demand-side, socio-medical issues such as why individuals use drugs, what constitutes drug abuse, and what social factors affect abuse. But prohibition and supply-side issues soon took precedence once again as preparations began for new, again U.S.-initiated, treaty talks in the mid-1920s. In general, the international regime has tended to separate the study of drug-related medical and social problems – including etiological questions – from those of drug control.
2. International Opium Convention” in Geneva on 11 February 1925, the “Agreement concerning the Manufacture of, Internal Trade in and Use of Prepared Opium” in Geneva on 19 February 1925 Between November 1924 and February 1925, two back-to-back conferences were held and two separate treaties concluded. The first Geneva Convention focused on opium-producing nations; signatories were permitted to sell opium only through government-run monopolies and were required to end the trade completely within 15 years. The second Geneva Convention, the International Opium Convention (1925 Geneva Convention), was intended to impose global controls over a wider range of drugs, including, for the first time, cannabis – described as "Indian hemp" in Article 11 of the Convention. Articles 21-23 required Parties to provide annual statistics on: drug stocks and consumption; the production of raw opium and coca; and the manufacture and distribution of heroin, morphine and cocaine. Chapter VI replaced the OCB with an eight-person Permanent Central Opium Board (PCOB). Chapter V of the second Convention set up a PCOB-monitored import certification system to control the international drug trade by limiting the amount that each country could legally import. The import control system put in place by the 1925 Geneva Convention was only partially effective because drugs were simply transshipped through non-signatory countries.
3. In 1931, the League of Nations convened a further conference in Geneva to place limits on the manufacture of cocaine, heroin and morphine, and to control their distribution with the “Convention for Limiting the Manufacture and Regulating the Distribution of Narcotic Drugs” Geneva on 13 July 1931, and the “Agreement for the Control of Opium Smoking in the Far East” at Bangkok on 27 November 1931.  The centerpiece of the 1931 Limitation Convention was the manufacturing limitation system set out in Chapters II and III. Parties were required to provide the PCOB with estimates of their national drug requirements – for domestic medical and scientific purposes – and based on these estimates the PCOB would calculate manufacturing limits for each signatory. A Drug Supervisory Body (DSB) was created to administer the system. Article 26 significantly decreased the effectiveness of the Convention: States did not assume any responsibilities under the Convention for their colonies. Article 15 required states to set up a national drug control "special administration," somewhat modeled on the U.S. domestic control apparatus. The Convention came into force quickly because various countries and the League of Nations thought it could provide a useful model for arms control negotiations. The League even prepared a report explaining how the principles set out in the 1925 Geneva Convention and the Limitation Convention could be applied to disarmament issues.
C. Based on initiatives of the International Police Commission – forerunner of the International Criminal Police Organization (INTERPOL) – negotiations had begun in 1930 to develop a treaty to stem the illicit drug traffic and harshly punish traffickers through criminal sanctions and ratified a Convention for the Suppression of the Illicit Traffic in Dangerous Drugs at Geneva on 26 June 1936. Despite its minimal overall effect, the 1936 Trafficking Convention represented a turning point: all the previous treaties had dealt primarily with the regulation of "legitimate" drug activities, whereas the 1936 Trafficking Convention now made such activities an international crime subject to penal sanctions.  The Protocol amending the Agreements, Conventions and Protocols on Narcotic Drugs was concluded at Signed at Lake Success, New York, on 11 December 1946.  Following the War, the drug control bodies and functions of the League of Nations were folded into the newly formed United Nations.  The UN Economic and Social Council (ECOSOC) took over primary responsibility through its Commission on Narcotic Drugs (CND), which replaced the OAC. Under the CND, the Division of Narcotic Drugs (DND) was charged with the preparatory work for conferences. The PCOB and the DSB continued under the CND in their respective roles of compiling statistics for national estimates and administering previous treaties.
1. The Protocol signed at Paris on 19 November 1948 Bringing under International Control Drugs outside the Scope of the Convention of 13 July 1931 for Limiting the Manufacture and Regulating the Distribution of Narcotic Drugs left drug control principally with ECOSOC, the World Health Organization (WHO) – in particular its Drug Dependence Expert Committee – became responsible for deciding what substances should be placed under control.  Article 1 stated that if the WHO found a drug to be "capable of producing addiction or of conversion into a product capable of producing addiction," it would decide how to classify it within the international drug control structure. The Protocol also brought under international control specific synthetic opiates not covered by previous treaties.  The Protocol for Limiting and Regulating the Cultivation of the Poppy Plant, the Production of, International and Wholesale Trade in, and Use of Opium, signed at New York on 23 June 1953 bluntly stated in Article 2 that Parties were required to "limit the use of opium exclusively to medical and scientific needs." Various provisions were included to control the cultivation of the poppy as well as the production and distribution of opium. Article 6 restricted opium production to seven states: Parties could only import or export opium produced in one of these countries.
D. The Single Convention on Narcotic Drugs of 1961 has played a central formative role in the creation of the contemporary international drug control system. The treaty is a continuation and expansion of the legal infrastructure developed between 1909 and 1953.  In the 1960s, following the signing of the Single Convention, drug use and abuse exploded around the world, most notably in developed Western nations. The increase was especially noticeable in the pervasive use and availability of synthetic, psychotropic substances created since World War II, such as amphetamines, barbiturates, and LSD. Certain substances became essentially consumer goods, resulting in many people becoming addicted. Most of these drugs were not subject to international control, and because national systems of regulation differed widely, trafficking and smuggling flourished. Article 3 of the Single Convention gives the WHO the key role in determining whether, based upon a medical/scientific analysis, a new drug should be added to a schedule and thus placed under international control.  The WHO’s recommendation is presented to the CND, which makes the final decision. However, any Party may appeal the CND’s decision to ECOSOC within 90 days. The ECOSOC decision is final. While a decision is being appealed, the CND may still require Parties to place control measures on the substance in question.  Marijuana is however listed as a most dangerous drug casting serious the scientific validity of such a criminal regime.
1. The process of consolidation of the existing international drug control treaties into one instrument began in 1948, but it was 1961 before a workable third draft was ready to be presented for discussion at a plenipotentiary conference. The conference began on 24 January 1961 in New York and was attended by 73 countries, each "with an agenda based on its own domestic priorities."  The preamble to the convention recognizes that the medical use of narcotic drugs continues to be indispensable for the relief of pain and suffering, that adequate provision must be made to ensure the availability of narcotic drugs for such purposes yet addiction to narcotic drugs constitutes a serious evil for the individual that is fraught with social and economic danger to mankind.  The general obligations of the convention compel Parties to take those legislative and administrative measures necessary, “to limit exclusively to medical and scientific purposes the production, manufacture, export, import, distribution of, trade in, use and possession of drugs” Article 4(c).  
2. The principal foundations of the previous treaties remained in place in the Single Convention. Parties were still required to submit estimates of their drug requirements and statistical returns on the production, manufacture, use, consumption, import, export, and stock build-up of drugs. The import certification system created by the 1925 Geneva Convention continued, and Parties were required to license all manufacturers, traders and distributors – all transactions involving drugs had to be documented.  The Single Convention built on the trend of requiring Parties to develop increasingly punitive domestic criminal legislation. Subject to their constitutional limitations, Parties were to adopt distinct criminal offences, punishable preferably by imprisonment, for each of the following drug-related activities in contravention of the Convention: cultivation, production, manufacture, extraction, preparation, possession, offering, offering for sale, distribution, purchase, sale, delivery on any terms whatsoever, brokerage, dispatch, dispatch in transit, transport, importation and exportation. 

3. The Convention classified substances within four schedules according to levels of control. Schedules I through V were the most stringent and covered primarily raw organic materials (opium, coca, cannabis) and their derivatives, such as heroin and cocaine. Schedules II and III were more lenient and contained primarily codeine-based manufactured drugs. At the U.S.’s insistence, cannabis was placed under the strictest control regime in the Convention: Schedule IV. This regime included drugs such as heroin, for which any medical use was considered "obsolete" by the WHO. The argument for placing cannabis in this category was that it was widely abused. The WHO later found that cannabis could have medical applications after all, but the structure was already in place and no international action has since been taken to alter this anomaly.                       

4. Article 22 (1) of the Single Convention grants nations the discretion to prohibit the cultivation of the opium poppy, the coca bush and cannabis plant if the prevailing opinion is that these plants are detrimental to the public health and welfare.  The Single Convention however recognizes that nations cultivate the opium poppy, cannabis plant and coca bush and makes provisions for National Opium Agencies to license cultivators and purchase all of their crops for regulated distribution and international trade as limited by Article 24. Article 23 (2)b recognizes that nations have the right to cultivate the opium poppy, article 26 the coca bush and article 28 the cannabis plant.  Procedure requires that cultivators be licensed by a National Opium Agency that purchases or licenses distributors for the drug crops as required in Article 23(2)d.
5. The Single Convention makes quite a few concessions for the prosecution of all levels of the drug trade. Article 33 prohibits the possession of drugs except under legal authority. Article 35 makes provisions for action against the traffic in illicit drugs by the establishment of national agencies and international co-operation for the prosecution of the drug trade.  Drugs may be subjected to seizure and confiscation under Article 37.  Article 36(1)a permits nations to make penal provisions for punishment of drug offences although Article 36(1)b encourages to nations to provide a treatment alternative to conviction or punishment or in addition to punishment that includes drug treatment, education, after-care, rehabilitation and social reintegration.  
E. Throughout the 1960s, the Commission on Narcotic Drugs (CND) and the WHO debated the issue of control of psychotropic drugs at regular meetings and made various recommendations to member states concerning the national control of particular substances, including stimulants, sedatives and LSD. In January 1970, the CND discussed a draft treaty prepared by the UN Division of Narcotic Drugs on the international control of psychotropic drugs. Following some modifications by the CND, this document became the basis for negotiations at the plenipotentiary conference convened in Vienna on 11 July 1971 – the conference that resulted in the International Convention on Psychotropic Substances of 1971.

1. Under the Psychotropic Convention, the WHO continues to make control recommendations based upon medical and scientific criteria. However, Article 2(5) explicitly directs the CND to bear in mind "the economic, social, legal, administrative and other factors it may consider relevant" in coming to its decision. Furthermore, Article 17(2) states that the CND’s decision is subject to approval by a two-thirds majority of CND members. The CND decision may still be appealed to ECOSOC, although Parties have up to 180 days to bring the appeal. As well, the ECOSOC decision is not necessarily final – there is the possibility of continual appeals. Finally, while a decision is being appealed, Article 2(7) allows a Party to take "exceptional action" and exempt itself from certain control measures the CND may have ordered for the substance in question pending the outcome of the appeal. The cumulative effect of all of these additions to the Psychotropic Convention is that it can be much harder for the WHO to bring a new psychotropic drug within the control system than to add a new narcotic drug to the Single Convention.

2. The Psychotropic Convention also contains four schedules of control, although their nature and organization is substantively different from those of the Single Convention. For example, the most stringent schedule in the Single Convention is Schedule IV, which is equivalent to Schedule I in the Psychotropic Convention. In both cases, the drugs included are only available for limited use by authorized persons in government-operated medical/scientific institutions and their manufacture, import and export are strictly controlled. The weakest schedule in the Psychotropic Convention is Schedule IV, which contains tranquilizers. Certain manufacturing states tried to eliminate Schedule IV by arguing that such drugs were sufficiently regulated by national controls, rendering international control unnecessary. Schedule IV remained in the end, albeit with a much smaller number of drugs in it, but the underlying assumption used in 1961 regarding placement had been completely reversed, in particular by the U.S.: "unless there was substantial proof that a substance was harmful, it should remain uncontrolled."

3. The criteria for placing a new drug under control also differ between the two Conventions. According to Article 3 of the Single Convention, a narcotic drug will come within the control regime if it is "liable to similar abuse and productive of similar ill effects as the drugs" in the relevant schedule. The criteria required under Article 2(4) of the Psychotropic Convention are significantly and substantively more stringent. The WHO must find: (a) that the substance has the capacity to produce (i) a state of dependence, and central nervous system stimulation or depression, resulting in hallucinations or disturbances in motor function or thinking or behavior or perception or mood, or  similar abuse and similar ill effects as a substance in Schedule I, II, III or IV, and (b) that there is sufficient evidence that the substance is being or is likely to be abused so as to constitute a public health and social problem warranting the placing of the substance under international control. 

4. In terms of addressing the demand side of drug problems, the Psychotropic Convention is far ahead of the Single Convention’s hollow Article 38 described above. Article 20 of the 1971 treaty is somewhat of a milestone as it introduced the concepts of public education and abuse prevention into the international drug control legal infrastructure. In particular, Parties are to "take all practical measures for the prevention of abuse of psychotropic substances and for the early identification, treatment, education, after-care, rehabilitation and social reintegration of the persons involved, and shall coordinate their efforts to these ends." Promoting the training of personnel to carry out these tasks is a requirement "as far as possible," and encouraging the study and public awareness of etiological issues related to abuse is also endorsed. Although the provisions leave considerable room for countries to avoid taking measures, they are a definite improvement over the Single Convention.

5. The penal provisions laid out in Article 22 of the Psychotropic Convention allow states to use treatment, education, after-care, rehabilitation and social reintegration instead of just conviction or punishment in dealing with abusers who commit offences under the Convention. While the acknowledgement of treatment and rehabilitation is an improvement over previous strictly penal provisions, it is intended to be used primarily in addition to, rather than as an alternative to, imprisonment. The overall outcome of the 1971 negotiations was a treaty that was significantly weaker than the Single Convention. Furthermore, any possibility of revisiting the provisions of the Psychotropic Convention was not realistic in the early 1970s as a new chapter in the U.S. "war on drugs" was beginning.

6. The 1972 Protocol amended the abuse prevention provisions of the Single Convention so they now mirror those in Article 20 of the Psychotropic Convention. The amended Single Convention also echoes the Psychotropic Convention by now allowing countries to use "treatment, education, after-care, rehabilitation and social reintegration" either as an alternative to or in addition to conviction or punishment.

1. In the early 1970s, U.S. President Richard Nixon had officially declared "war on drugs" in response to the massive drug abuse in the U.S. and the social damage it was causing – the effects of this announcement were global. In 1971, as part of the Nixon administration’s international anti-narcotics campaign, U.S. officials suggested creating a government-funded, UN-administered anti-drug abuse fund. The United Nations Fund for Drug Abuse Control (UNFDAC) was created in 1971 and initiated with a $2 million donation from the U.S., although other governments were reluctant to contribute because of the motives behind the U.S.-based Fund. This reluctance was well founded as UNFDAC essentially became a U.S. tool. The emphasis was put on law enforcement and crop substitution – rather than abuse and demand-oriented strategies. Money went primarily to projects in which U.S. allies were involved and which focused on countries where the U.S. had been unable to stop opium production.  The Fund also received serious criticism for having been overcome by inefficient aspects of the UN bureaucratic machinery: "A large proportion of the money allocated to the Fund’s various programs is in fact spent on supporting an ever-expanding bureaucracy to administer the programs. Indeed many of the Programs appear to serve no purpose other than to provide occupation for the enlarged secretariats." It was also argued that the UNFDAC should be transferred from the drug bodies under ECOSOC to the United Nations Development Program – a body better able to assess the development and aid needs of recipient countries.
F. The United Nations Convention Against the Illicit Traffic in Narcotic Drugs and Psychotropic Substances 1988 is the most recent international treaty on drug abuse.  The core of the Convention is set forth in Article 3 (a)(i) encouraging state parties to establish as criminal offenses when intentionally committed, the production, manufacture, extraction, preparation, offering, offering for sale, distribution, sale, delivery on any terms whatsoever, brokerage, dispatch, dispatch in transit, transport, importation or exportation of any narcotic drug or any psychotropic substance contrary to the provisions of the 1961 or the 1971 Convention.  The Preamble describes illicit traffic as "an international criminal activity" and highlights the "links between illicit traffic and other related organized criminal activities which undermine the legitimate economies and threaten the stability, security and sovereignty of States." Emphasis is put on "the importance of strengthening and enhancing effective legal means for international co-operation in criminal matters for suppressing the international criminal activities of illicit traffic." Even the single reference in the Preamble to demand-side issues is couched in criminal law language: "Desiring to eliminate the root causes of the problem of abuse of narcotic drugs and psychotropic substances, including the illicit demand for such drugs and substances and the enormous profits derived from illicit traffic" (emphasis added). The implication is that drug users are also to be considered criminals. The Preamble clearly reflects its prohibitionist roots – even explicitly as it reaffirms "the guiding principles of existing treaties in the field of narcotic drugs and psychotropic substances and the system of control which they embody."  Article 3(5) encourages courts to consider these offenses more serious when they are committed by (1) an organized criminal, (2) a known international criminal, (3) in conjunction with other illegal activities, (4) the use of violence or possession of arms, (5) whether an offender holds a public office and if that office was abused to commit the offense, (6) victimization of minors, (7) whether the offense was committed in a penal, education or social institution, (8) prior conviction.  
§315c Illicit Drug Trade
A. The illicit international drug trade generally begins in third world nations in the Middle East and Orient that cultivate the opium poppy and Andean countries that cultivate the coca leaf.  The drugs are typically processed on or near where they are cultivated and then smuggled  to the high priced retail markets of the United States and Europe.  Local growers and chemists typically produce cannabis and synthetic drugs.  Profits are reported to be so inflated that profitability of the illicit drug trade would be affected only if 75% of such shipments were intercepted.  Current efforts only intercept an estimated 13% of heroin shipments and 28%-40% of cocaine shipments.  A kilogram of heroin in Pakistan costs an average of $2,720, and sells for an average of $129,380 in the United States. A kilogram of coca base in Colombia cost an average of only $950 in 1997 and sells as a kilogram of cocaine for an average of just under $25,000, with a "street price" of $20-90 a gram.  
1. The UN Crop Monitoring Report warned that despite governments' counter-efforts, opium poppies and coca bush, the plants from which heroin and cocaine are produced, continue to be cultivated in Asia and Latin America, often in inaccessible areas. In 1999, the estimated worldwide production of opium reached a record of 5,778 metric tons derived from 217,000 hectares of poppy. Estimated global production of coca-leaf mounted to 290,000 metric tons from 183,000 hectares of coca.  In 1997 the UN Office of Drug Control and Crime Prevention estimated global production of cannabis was 30,000 metric tons.  These products are usually processed near the site of cultivation and then smuggled to 1st World markets.  
2. Around 9,000,000 kg (9,000 metric tonnes) of opium were harvested worldwide in 2008, 7,000 tonnes were illicit and an estimated 2,000 tonnes were licensed.  In 2008 Afghanistan produced 96% of the world’s illicit opium, 6,500,000 kg.  A rough estimate would place the legitimate global demand for opium to be 2,500,000 kg, 2,000 metric tons.  The world’s two major opium and heroin producing regions are – the Golden Triangle of Burma, Laos and Thailand and the Golden Crescent of Afghanistan, Iran and Pakistan.  These remote mountainous regions of Southeast and Southwest Asia produce more than 90% of the world’s illicit opium. Illicit opium production thrives on the synergy between war economies and drug economies.   The steady increase in illicit opium production since the 1970s has occurred despite many efforts by the international community to suppress and reduce cultivation through forced erradication and many crop substitution and alternative development campaigns.   
B. Cocaine was first synthesized from the Peruvian coca leaf in 1844.  Coca and opium began to enter the U.S. via the largely over the counter patent medicine market for tonics and elixirs for pain relief and enjoyment.  Coca is now traded for the manufacture of primarily dental narcotics such as Novocain on the international market and is consumed by the local people to combat the debilitating effects of the altitude. Colombia produces 90% of the world’s supply of cocaine.   The DEA estimates that up to two-thirds of the heroin on the East Coast of the United States is Colombian.  After a steady decline in production during the 1990’s net coca cultivation began to increase 20% in 1999 and 11% in 2000.  As the result of resistance the narcotics industry has relocated its operations to remoter areas, where well-armed guerrillas, paramilitaries, and narco-traffickers challenged the authority of Colombia's central government. Three major outlaw groups totaling over 30,000 armed combatants operating in Colombia with near impunity: the Colombian Revolutionary Armed Forces (FARC), the National Liberation Army (ELN) and the paramilitaries (United Self-Defense Forces of Colombia-AUC).  Negotiations have however been largely successful and the militants have stated that most of them would be happy to lay down their arms in exchange for the balance between clemency from criminal prosecution and legalization of coca.  
1. To create an appropriate body with which to meet the sub region’s development requirements and promote investment under Arts. 107, 129 and 130 of the Cartagena Agreement and the International Covenant on the Rights of Indigenous Nations 28 July 1994 it is proposed to create a Regional Coca Agency under Art. 24 and 26 of the Single Convention on Narcotic Drugs as amended by the 1972 Protocol in order to regulate and tax the national and international trade in coca and coca derivatives.  This would bring the traditional crop out of controversy and into the protection of the Andean Community pursuant to Art. 54(b), Art. 87 and Art. 88 of the Cartagena Agreement.  Manufacturers of coca based anesthetics benefit from National opium agency licensing under Arts. 23 and 24 by the Single Convention on Narcotic Drugs 1961, as amended 1972.
C. Domesticated in the eastern Mediterranean in ancient times, opium is one of the most venerable drugs in formal and folk pharmacopoeia. Opium's healing properties were detailed in the works of Hippocrates (466-377 BC) and the Roman physician Galen (130-200 AD.) Spreading across the Asian land mass, opium was described as an effective drug in China's Herbalist Treasure of 973 AD.  Opium continues to be the prime ingredient in many pharmaceutical pain medicines and there is constant demand for opium on the international market.  Since the US intervention into Afghanistan in 2001 there has been a profound 1,000% increase in fatal opiate overdoses in prescription opiate medication like Oxycontin primarily, due to exposure to topical fentanyl preparations.  In 2004 the overdose epidemic spread to methadone distributed clinics.  In 2014 the contamination spread to heroin, a drug to which about 4% of prescription opiate consumers resort to.  In 2018 the President ordered that opiate production be reduced by 10% and for the first time there was a reduction in the amount of fatal opiate overdoses.  
1. In 1906 41,624 tonnes of opium were produced worldwide, 85% in China (35,364 tonnes) and 12% in British India (5,177 tonnes). Opium had long been produced in Asia and its production, trade and consumption had been banned at different times and countries, especially in the Chinese empire, first in 1729.  In the mid-nineteenth century the Brittish imposed their trade in Indian Opium on China through two so called Opium Wars (1839-42 and 1856-60). This legalization of the opium trade imposed upon China by the British with the signing of the Treaty of Tianjin of 1858 greatly increase Chinese production.  In 1906 the Qing government of China launched its first national anti-opium campaign and in one year the British and Chinese agreed to schedule reductions in opium trade.  After the Communist government succeeded in eliminating opium production in China during the period of 1949-59, global illicit opium output fell dramatically to as little as 1,066 tonnes in 1970.  Areas of opium poppy cultivation shifted to mainland Southeast Asia’s so-called Golden Triangle.  By 1970, 67% of the world’s illicit opium was harvested in the Golden Triangle, with 23% in the other emerging area, the Golden crescent, Burma contributed 47% and Afghanistan a mere 10%.

2. Between the low of 1970 and the year 1989, illicit world-wide production of opium increased by 218% to 3,395 tonnes.  In 1989 Burma , whose many complex internal conflicts stimulated opium production, was still the world’s leading producer of opium, in fact Burma’s output in 1989 exceeded the total world output of 1970 at 1,544 tonnes or 45 percent of the total illicit output.  But a new challenger emerged.  Afghanistan’s opium output increased 800 percent in 30 years, from 130 tonnes in 1970 to 1,200 tonnes in 1989, representing 35 percent of world output, also more than global output in 1970.  At the close of the 1980s the Golden Triangle and Crescent supplied 96% of the world’s illicit opium, a statistics that remains unchanged.  While Thailand, Vietnam and Pakistan dramatically reduced their opium output, production boomed in Burma and Afghanistan.  Burma remained the preeminent producer of opium until 1991 (1,778 tonnes) when Afghanistan’s output broke record, after record, 3,416 tonnes in 1994, 4,565 tonnes in 1999 and 6,100 tonnes in 2006 and in 2008 its huge 8,200 tonne crop was 93% of global output.  In 2007 Afghanistan produced more opium than the whole world had done in 2006 (6,100 tonnes).
3. Afghanistan has been the world’s primary producing country of illicit opium since 1991, when it surpassed Burma (Myanmar) in total annual production. Both the Taliban regime (1996-2001) and the Karzai administrations (from 2001 on) inherited an illicit drug economy that has been stimulated by two decades of war but that also fuelled the country’s war economy. However, just as the Taliban regime successfully, but counterproductively, prohibited opium production in 2000, bringing opium production from 3,300 tonnes in 2000 to 185 tonnes in 2001, their regime was toppled by the U.S. military intervention in response to the September 11 terrorist attacks. In July 2000, the Taliban, citing Islamic principles, issued an edict outlawing poppy cultivation and imprisoned farmers who defied the ban. Afghanistan's production of raw opium fell by 96%, from over 250,000 kg in 1999 to just 20,000 kg before September 11, according to the United Nations Drug Control Program.

4. Drug control experts estimate that before the ban, the Taliban had made $10 to $50 million from taxing poppy farmers.  Over the 1994-2000 period, gross income from opium was about $150 million/year ($750/family). In 2001 following the Taliban ban, prices increased 10-fold. In 2002 gross income rose to $1.2 billion ($6,500/family). Opium production resumed and grew back to normal in a matter of only one year (3,400 tonnes in 2002). Since then, despite national and international pledges, eradication threats, bargain deals with opium farmers, and international development aid, Hamid Karzai’s new democratic Afghanistan has failed to curtail or even stabilize opium production. Much to the contrary, after six years of peace-building, state-building, and economic growth, Afghanistan broke two successive all-time records of opium production, in 2006 (6,100 tonnes) and again in 2007 (8,200 tonnes). 
5. In Afghanistan, opium prices have varied greatly during the last decade, ranging from US$ 23 to US$ 350 per kilogram of fresh opium at harvest time. In 2005, the average farm-gate price of fresh opium at harvest time was US$ 102 per kilogram (average yield: 39 kg/ha) and 309,000 families, or about 2 million people (8.7 per cent of the population) were involved in opium poppy cultivation, itinerant workers not included. In Afghanistan the price of a kilogram of opium has risen ten-fold from $30 in 1997 to $300 per kg at harvest time in 2001 compared to a year earlier as a consequence of the Taliban opium ban, and some 20-fold ($700 kg) prior to September 11.  Despite a good harvest in 2002 – opium prices still amounted to around $350 at harvest time in 2002, and were about $450 at the end of the year.
6. In the Afghan sharecropping system, opium poppy cultivators keep only a small share of the revenue generated by opium cropping: 30% of the crop goes to the landowner, 10 per cent goes to the Islamic tithe (ushr), and 15% to 25% goes to seasonal harvesters that labour intensive opium harvesting requires to hire. Still, most of the poor opium poppy cultivators sell the crop in advance at prices that are often around half the harvest price. In such a case, a sharecropper typically ends up receiving only half of the third of the opium crop that is left after the aforementioned deductions have been made. Considering the average licit Indian prices and opium yields, and the fact that Afghan opium cultivators produce opium on average on only one fifth of a hectare, licit opium production is very unlikely to be a solution since it would basically require maintaining opium farmers into poverty to be economically viable.
7. Opium poppies are easy to grow in many climates.  National opium agencies are recommended under Art. 23 and 24 by the Single Convention on Narcotic Drugs 196, as amended 1972, state, any Party that permits the cultivation of the opium shall maintain, one or more government agencies to license the cultivation of the opium poppy for the production of opium. While legal opium poppy cultivation is undertaken for pharmaceutical use by at least nineteen countries in the world (Australia, Austria, China, the Czech Republic, Estonia, France, Germany, Hungary, Japan, India, the Netherlands, Poland, Romania, Slovakia, South Korea, Spain, Macedonia, Turkey, and the United Kingdom) only four of them produce opium: China, India, Japan and South Korea. Among these India is the only exporter of opium. The other countries actually grow opium poppies, harvest the poppies (“poppy straw”), and produce concentrate of poppy straw (CPS) in the context of a modern mechanized agriculture that resorts for the most part to combine harvesters on large tracts of cultivated land.  Licenses for small plots for opium cultivation have been granted to 170,000 families in India, in 6,900 villages.  To meet India’s share of anticipated world demand for licit opium in 2000 and rebuild domestic stockpiles toward an International Narcotics Control Board (INCB)-recommended level of about 750 metric tons the Indian government set a licit opium harvest target of 1,200 metric tons. 870 metric tons for export, 130 metric tons for domestic use and 200 metric tons for buffer stocks. 
§315d Drug Courts
A. A drug court can be defined as "a special court given the responsibility to handle cases involving drug-addicted offenders through an extensive supervision and treatment program. Title I, Subchapter XII-J of the Omnibus Crime Control and Safe Streets Act of 1994, as amended, 42USC§3796ii, et. seq. authorizes the Attorney General to make grants to States, State courts, local courts, units of local government, and Indian tribal governments to establish mental health drug courts to direct substance-abusing adult and juvenile offenders and under 42USC§3796 ff to release people in correctional facilities to residential treatment .  Unless specifically denied by the Attorney General all drug rehabilitation petitions to the Attorney General shall be considered approved by the Attorney General after 90 days 42USC§3796ff-2.  
1. The first drug court was implemented in 1989 in Miami, Florida when Judge Herbert M. Klein, troubled by the disabling effects that drug offenses were wreaking upon Dade County courts, became determined to "solve the problem of larger numbers of people on drugs." (Miami's Drug Court: A Different Approach, 1993) The court became a model program for the Nation.  On September 2004, there were 1,212 drug courts operating in all 50 States, the District of Columbia, Puerto Rico, Guam, and 2 Federal Districts. Another 476 drug court programs were in the planning stages. Drug courts vary somewhat from one jurisdiction to another in terms of structure, scope, and target populations, but they all share three primary goals: (1) to reduce recidivism, (2) to reduce substance abuse among participants, and (3) to rehabilitate participants. Achieving these goals requires a special organizational structure. Specifically, the drug court model includes the following key components: a. Incorporating drug testing into case processing. b. Creating a non-adversarial relationship between the defendant and the court. c. Identifying defendants in need of treatment and referring them to treatment as soon as possible after arrest. d. Providing access to a continuum of treatment and rehabilitation services. e. Monitoring abstinence through frequent, mandatory drug testing. f. Establishing a coordinated strategy to govern drug court responses to participants' compliance. g. Maintaining judicial interaction with each drug court participant. h. Monitoring and evaluating program goals and gauging their effectiveness. i. Continuing interdisciplinary education to promote effective drug court planning, implementation, and operations. j. Forging partnerships among drug courts, public agencies, and community-based organizations to generate local support and enhance drug court effectiveness.
2. In 1992 the ADAMHA Reorganization Act transferred the Alcohol, Drug Abuse, Mental Health Administration (ADAMHA) programs to the new Substance Abuse Mental Health Service Administration (SAMHSA).  SAMHSA administrates substance abuse and mental health programs and facilities nationwide.  Since the Surgeon General and World Health Organization Reports on Mental Health everyone has pretty much agreed that all state psychiatric hospitals and private psychiatric hospitals must be abolished.  People who have been involuntarily committed to a psychiatric hospital are considered to have a qualifying disability for the purpose of receiving social security benefits.  Psychiatric drugs need to be recalled.  Psychiatric antipsychotic and sleep aid drugs are the leading cause of fatal drug overdose reported to the Poison Control Center, not including narcotic drugs whose risk has increase 1,000% since 2001 and is now far and away the leading cause of fatal overdose.   Nonetheless, antipsychotic drugs require at least one dose of Amantadine (Symmetrel) to cure potentially lethal extra-pyramidal Parkinsonian facial tic side-effects.  Sleep aids are lethal by ease with which someone can overdose on them and go to sleep.  The habit-forming property of drugs, may be the oldest, most widespread and among the most serious of all adverse effects.  Every year, nearly 400,000 people visit the emergency room because of an overdose, dependency or other urgent problem from illicit use of prescription drugs.  In 1992, nearly 100,000 persons were hospitalized with a diagnosis of “poisoning” by psychologically active drugs, with 90 percent of the cases evenly divided between benzodiazepine tranquilizers and antidepressants.  Antidepressants withdrawal is a predictable cause of aggression. 
3. Drug treatment is the socially responsible response to drug addiction and alcoholism. There are a large number of Alcoholics Anonymous and support groups that give free meetings to provide drug addicts with the moral support they need to overcome their addiction.  Inpatient drug treatment, is the reasonable alternative to jail time for repeat offenders and seriously disabled addicts.  The substance abuse treatment alternative was first legislated in the 1966 Narcotic Addict Rehabilitation Act Title 42 USC Chapter 42 establishing civil commitment proceedings a 30 days of hospitalization and forty two months of aftercare of consensual and non-consensual narcotic addicts under the supervision of the Surgeon General.  The program enables the court to appoint each patient two physicians, one of whom must be a psychiatrist. Forty-two months is a reasonable estimate for the average drug dealing or substance abusing offender to recover. Drug Treatment Facilities are licensed by the state. More than 11,000 addiction treatment programs are listed in the SAMHSA Drug Treatment facility locator.   Under Title 42 the Public Health and Welfare US Code Subpart II Block Grants for Prevention and Substance Abuse Treatment funds requested by Substance Abuse treatment facilities from the state must directly reflect the cost associated with treating substance abuse addicts and the Secretary of Health and Human services can cover any shortage in funds resulting from state budgetary concerns by the federal share of 75% of the cost under 42USC§3796ii-4.  SAMHSA block grants provide $1,753,932,000 for state substance abuse treatment, just enough money to afford 75% of the effort to release all 365,000 drug offenders from correctional facilities to substance abuse treatment programs under 42USC§3796 ff. Certain therapeutic principles need to be restored to the Narcotic Rehabilitation Act of 1966 at 42USC§3401 that were corruptly repealed by the Children’s Health Act Pub. L. 106-310, Div. B, Title Xxxiv, Sec. 3405(B) of Oct. 17, 2000.  There is generally a 30 day limit for court ordered substance abuse hospitalization which is intended for the elimination of high levels of toxicity from the body of the patient, and so that the patient can endure psychosis and intolerance to withdrawal in a controlled environment monitored by professionals.  A recovering addict is entitled to 42 month of aftercare, such as Alcoholic’s Anonymous meetings, counseling or drug free housing assistance, while the person overcomes chemical dependency.
B. The Bureau of Justice Statistics reports, on December 31, 2002, 2,033,331 prisoners were held in Federal or State prisons or in local jails -- the total increased 3.7% from year end 2001.  Despite availability of free and affordable drug treatment the incarceration of drug offenders increased 1,322% from 19,000 in 1980 to 251,100 in 2000 and is attributed with more than half of the federal inmates and 27% of state inmates. Mandatory minimum sentencing changed the prison population and in 1990 violent offenders were receiving 99 months while drug offenders were receiving 88 months in U.S. District Courts.  By 1996 58.8% of federal prisoners and 25% of state prisoners were serving sentences for drug crimes.  Drug offenders are clearly being convicted quicker and serving longer sentences than violent offenders.  FBI data indicate that 51 Federal, State, and local law enforcement officers were killed in the line of duty during 2000. Of these 51 officers, only 3 were killed while investigating drug-related situations. From 1991 to 2000, a total of 33 law enforcement officers were killed as a result of drug-related matters. Only fifteen of the 65 people identified for killing law enforcement officers in 2000 had prior arrests for violating drug laws.  
1. From October 1, 1999, to September 30, 2000, of the 76,952 defendants in U.S. district courts, 27,274 (35.4%) had committed a drug offense. Most (93.8%) of these drug offenders had committed a trafficking offense, and 91.2% of all drug defendants were convicted. Of the 24,206 drug defendants convicted and sentenced in U.S. district courts, 22,197 (91.7%) received a term of incarceration, 155 (0.6%) received a mixed sentence, 1,130 (4.7%) received probation, 51 (0.2%) received a fine, 649 (2.7%) received another type of sentence. During 2000, the average incarceration sentence length received by Federal drug offenders was 75.6 months.  According to the BJS National Judicial Reporting Program on Felony Sentences in States Courts a total of 314,626 people were taken into custody for drug trafficking and possession offenses 33.9% of the total number of offenders – 927,717.  In 1998, 68% of the convicted drug offenders were sentenced to incarceration: 26% to jail and 42% to prison. Of the felons sent to State prison for drug offenses, the average sentence length was 47 months, with approximately 19 months actually served in prison. In 1990, the average sentence length imposed for drug traffickers was 74 months. In 1998, the average was 54 months for traffickers. About 95.2% (299,462) of the felony drug convictions in State courts resulted from guilty pleas entered by the defendant, and the remainder were the results of trials.
C. The United States prison population went down, albeit slightly, for the first time in decades in 2013.  The prison population needs to continue to decline.  In 2003 the American Bar Association (ABA) 2003 Report on Detention in the United States brought the fact that since the 1970s the United States has had the highest and densest concentration of prisoners in the world to the U.S Supreme Court who held, the concept of mandatory minimum sentencing flies in the face traditional understanding of criminal law whereby the legislature sets the maximum sentence.  In the case of illicit drug it is far too easy to convict an otherwise innocent person, by the simplicity of proving the facts or by planting the drugs.  The mandatory minimum sentencing that began in the 1980s infringed on the independence of the judiciary and led to a quintupling of prison population, largely as the result of easy to convict and entrap drug offenders.  In Blakely v. Washington No. 02-1632 (2004) the US Supreme Court made it very clear that the mandatory minimum sentencing regime was unconstitutional and ordered legislative and litigative practice to adjust sentencing downward acquitting nearly every case.  
1. USA v. Booker J. & Fanfan No. 04-104-105 (2005) moved for the acquittal of all drug offenders but was time limited.  The federal prison, in particular, incarcerates a lot of non-violent drug offenders, more than 40% of the federal prison is some kind of non-violent drug offender and 60% of those are nonviolent marijuana offenders.  The U.S. must release non-violent drug offenders in a socially supportive way.  The Supreme Court may overturn their convictions and their period of involuntary institutionalization used as evidence of a qualifying disability for social security benefits.  Because they have not truly offended in the first place recidivism may not be such an issue with nonviolent drug dealers.  As a rule, several state studies have shown that people who receive a post-conviction Bachelor's degree are 100% free of recidivism otherwise 60% of people are re-incarcerated within three years of being released from prison, an associates degree only provides partial relief from recidivism.  In cases involving violent malum in se (inherently bad crimes, such as murder, rape and assault, jurors should consider the case strictly on the evidence presented, and if they believe the accused person is guilty, they should so vote.  In cases involving non-violent, malum prohibitum (legally proscribed) offenses, including “victimless” crimes such as narcotics possession, there should be presumption in favor of nullification.  Finally, for nonviolent, malum in se crimes, such as theft or perjury, there need be no presumption in favor of nullification, but it ought to be an option the juror considers.    

D. Many Federal agencies are involved in the removal of illicit drugs from the market. The Federal-Wide Drug Seizure System (FDSS) contains information about drug seizures made within the jurisdiction of the United States by the FBI, DEA, U.S. Customs Service (USCS), and U.S. Border Patrol as well as maritime seizures made by the U.S. Coast Guard. FDSS eliminates duplicate reporting of seizures involving more than one Federal agency. In 2001 asset seizures of the DEA were reported by the Computerized Asset Program with a grand total of 14,632 seizures valuing $425,556,211.  There were 7,853 seizures of currency of $272,916,019 value.  428 seizures of other financial instruments totaling $15,138,133 in value.  360 seizures of real property valuing $55,702,937.  3,919 seizures of vehicles valuing $59,113,359,  102 seizures of vessels valuing $8,462,662.  10 seizures of aircrafts valuing $1,392,640.  1,920 other seizures valuing $12,830,425.  Seizure and sale of forfeited property has become a major source of revenue for police departments across the nation.  Confiscations are a large source of revenue for the police, in 1996 the Department of Justice reported making $493 million by auctioning assets in drug raids and another $274 million seizing currency suspected of being earned from illicit drug revenues.  From 1975 to 2001, DEA seized 16,054 illegal drug laboratories, of which 13,931 were used to produce meth-amphetamine. Of the 1,490 illegal drug laboratories seized by DEA in 2001, 1,445 were meth-amphetamine labs.  DEA seized more than 3 million MDMA tablets during 2000, compared with 196 tablets in 1993. USCS also reported a large increase, seizing 3.5 million MDMA tablets in 1999 and 9.3 million tablets in 2000. As a result of drug-related investigations, DEA made 14,632 domestic seizures of non- drug property valued at approximately $425 million in FY 2001.  Forfeiting assets to the police is a valid defense against conviction and the Drug Enforcement Agency announced in 1991 that 80% of those people whose assets were seized were not convicted.  Drug control should be self sufficient upon license fees and tariffs, not to mention seizures of cash and real property.  Law enforcement confiscates roughly $767 million annually in revenues from the drug trade and are not in need more funds to do so, it should not cost $10 billion to make $0.75 billion.  
1. The release of drug offenders is complicated by the existence of federal police bribery for the “war on drugs” and “drug czar” in particular, and the prohibition enforcement offices that need to be abolished under the Slavery Convention of 1926 – FBI, ATF, DEA, Office of Justice Programs grant programs and White House Office of National Drug Control Policy.  Over the decade of the 1980’s the Federal Government spent $20 billion on drug control.  With the foundation of the Executive Office of National Drug Control Policy (ONDCP) in 1988 drug control spending greatly increased.  The 1990’s have seen even greater increases yet.  In 1995 alone the Clinton Administration spent $15 billion on drug enforcement.  An independent study reported that between 1981 and 1998 drug control expenditure rose from $745.3 million to $8.24 billion.  ONDC reports between 1996 and 2005 drug control expenditure has risen from $6.274 billion to $12.64 billion. The Economic and Social Council set the UN biannual budget for international drug control at $35,239,800, 0.35% of the UN budget 2001-2003.   
2. In 2014 more than 300 economist and 600 churches went to the White House to ask that marijuana be legalized and prohibition agencies abolished to save the federal government $10 billion.  DEA regulated Opiates are 500-1000% more dangerous since 2001.  Fully equal to ATF Operation Fast and Furious gun running deaths.  The FBI may seem civilized by comparison, as the result of momentary charismatic leadership, but Justice requires that the 1924 prohibition agency be abolished under the Slavery Convention on 1926 and the innocent people serving time for FBI wire frauds and other clumsy prosecutions be released from prison.  More than 20 states and Washington D.C. have rebelled against the prohibition of marijuana and legalized it for medicinal and now, recreational, use. Federal police bribery by Office of Justice Program and White House Office of National Drug Control Policy must be abolished.

§315e Drug Testing
A. Pre-employment and on the job drug screening have become common procedure for most major employers.  There has never been a single, controlled scientific study showing drug urinalysis improves workplace safety.  Marijuana stays in the system for a month, while most other drugs are quickly excreted, and is basically the only detectable drug.  Claims that drug testing works are based on dubious anecdotal reports or the mere observation of a declining rate of drug positives in the working population, which has nothing to do with job performance. Such scientific studies as have been conducted have found little difference between the performance of drug-urine-positive workers and others. The largest survey to date, covering 4,396 postal workers nationwide, found no difference in accident records between workers who tested positive on pre-employment drug screens and those who did not. The study did find that drug-positive workers had a 50% higher rate of absenteeism and dismissals; put another way, however, drug users had a 93.4% attendance record (versus 95.8% for non-users) and fully 85% kept their jobs for a year (versus 89.5% for non-users)! An economic analysis of postal workers in Boston concluded that the net savings of drug testing were marginal, and that there could be many situations where it is not cost-effective. Another survey of health workers in Georgia found no difference in job performance between drug-positive and drug-negative workers.
1. The first controversy regarding urinalysis to be heard by the Supreme Court was Skinner vs. Railway Executives Association (1989) 489 US 602.  In response to 21 train accidents where the rampant alcohol or drug abuse of personnel was determined to be a probable cause of 25 deaths, 65 wounded and $19 million in property damage the court concluded that “individualized suspicion” and random tests were unwarranted but that probable cause under the IV Amendment was established when train wrecks or property damage occurred and urine, blood and breath testing was a required part of the post accident investigation.  The very same day the Court decided in National Treasury Employees Union vs. Von Raob (1989) 489 US 656 that Customs officials that wear weapons, confiscate drugs or handle classified material need to pass pre-employment and random drug screening as the balance of IV Amendment privacy for these employees is overruled by the need to prevent diversion of drugs by law enforcement officials and ensure that these officers are physically fit and possessing of good judgment.  In both of these cases it was Federal Employees in positions that are critical to national safety and security who were restricted to mandatory drug testing.  

2. During the late 1980’s and early 1990’s many junior-high and high school athletic programs began to drug test underage athletes.  In Veronia School District vs. Acton 515 U.S. 646 (1995) the U.S. Supreme Court decided to that drug screening was reasonable because it was not a “suspicion based search” and established a reasonable regime for processing positive and negative drug test results.  If a sample tests positive, a second test is administered as soon as possible to confirm the result. If the second test is negative, no further action is taken. If the second test is positive, the athlete's parents are notified, and the school principal convenes a meeting with the student and his parents, at which the student is given the option of (1) participating for six weeks in an assistance program that includes weekly urinalysis, or (2) suffering suspension from athletics for the remainder of the current season and the next athletic season. The student is then retested prior to the start of the next athletic season for which he or she is eligible.  In Chandler vs. Miller No. 96-126 (1997) the Supreme Court found the unique Georgia. Code Ann. §21-2140 that required elected officials submit to a drug test within a month of being elected to be unconstitutional as the drug test was not part of a greater general health examination nor was there any evidence that drug abuse was a problem affecting legislatures nor was there any evidence that drug abuse would affect the performance of elected officials.
B. Marijuana should be excluded from drug tests, even in careers such as heavy machinery operator or law enforcement officer, when a drug test for marijuana use in the past thirty days could not determine whether or not prohibited on-the-job use..  Marijuana is a much more helpful and harmless medicinal and recreational drug than alcohol and it doubtful that even law enforcement officers or heavy equipment operators should be tested for marijuana.   First Amendment Privacy Protection at 42USC§2000aa(b)(2) protects people from unreasonable search and seizure unless, there is reason to believe that the immediate seizure of such materials is necessary to prevent the death of, or serious bodily injury to, a human being.  The mere possession of, even large quantities of, controlled substances does not qualify as a reasonable justification for search and seizure. The IV Amendment protects the rights of the people to property and privacy from unwarranted police “search and seizure”.  The “exclusionary” rule is the most effective defense by preventing evidence gathered without a warrant issued with probable cause from being used in court. Thus a police officer must have a warrant issued with probable cause before he enters a person’s home or gathers information by intruding upon a person’s domain that will be used in court.  Recent rulings have expanded the scope of “probable cause”.  When on a warranted search of a home the police may confiscate anything in sight that is suspicious whether it is mentioned in the warrant or not due to the “plain view doctrine”.  Smells and sounds can also give rise to probable cause. 
1. Jones v. United States (1960) 362 U.S. 257 does not prohibit the plain view confiscation of contraband as long as it abides by Rule 41 (e) of the Federal Rules of Criminal Procedure that disqualifies evidence when, (1) the property was illegally seized without warrant, (2) the warrant is insufficient on its face, (3) the property seized is not that described in the warrant, (4) there was not probable cause for believing the existence of the grounds on which the warrant was issued, (5) the warrant was illegally executed. Rakas v. Illinois (1978) 439U.S.128 determined that to accurately gauge probable cause required by the Fourth Amendment against an individuals right to privacy officers must not “violate a persons legitimate interest to privacy”.  The warrant requirement is no mere formality, it is a crucial safeguard against abuses by executive officers explained in McDonald v. United States, 335 U.S. 451 (1948). The warrant requirement was found to be a constitutionally mandated safeguard even for wiretaps intended to protect domestic national security in United States v. U.S. Dist. Ct., 407 U.S. 297 (1972).  Emergency does not create power. Emergency does not increase granted power or remove or diminish the restrictions imposed upon power granted or reserved. The Constitution was adopted in a period of grave emergency. Its grants of power to the federal government and its limitations of the power of the States were determined in the light of emergency, and they are not altered by emergency.  Even the war power does not remove constitutional limitations safeguarding essential liberties.  Marijuana needs to be excluded from pre-employment and random drug tests.
§315f Reform 
A. Drug control is basically the only flaw in the United Nations treaty system.  In the disability of annual accounting for the Human Development Indicators including Official Development Assistance (ODA), by encrypted Apple computer networks, legalization of marijuana is virtually the only means the United Nations has at their disposal, to promote sustainable global economic growth, and co-operation amongst nations, at this time. The UN Office of Drugs and Crime (UNODC) must be renamed to just the UN Office of Crime (UNOC).  The International Narcotics Control Board (INCB) needs to be transferred to the control of the World Health Organization (WHO).  INCB is the independent and quasi-judicial monitoring body for the implementation of the United Nations international drug control conventions. It was established in 1968 in accordance with the Single Convention on Narcotic Drugs, 1961.  It had predecessors under the former drug control treaties as far back as the time of the League of Nations. The functions of INCB are laid down in the following treaties: the Single Convention on Narcotic Drugs, 1961 associated “Yellow List” and forms; the Convention on Psychotropic Substances of 1971 associated “Green List” and forms; and the United Nations Convention against Illicit Traffic in Narcotic Drugs and Psychotropic Substances of 1988 associated “Red List” and forms.  
1. These international drug control treaties are all believed to be fatally flawed because marijuana has consistently been Scheduled as a most dangerous drug, although everyone knows this is not true.  There have not been any reported fatalities from marijuana.  Nor has marijuana been found to be harmful, except maybe in regards to temporary impairment while operating a motor vehicle, heavy equipment or weapons system. Research has proven that marijuana possesses many medicinal qualities that are curative, life-saving, symptom and pain relieving.  The analgesic qualities of CBD hemp oil are second to opium.  CBD oil claims many miraculous cures in neurology and oncology.  The international drug control regime is entirely discredited by the prohibition of marijiuana.  The United Nations must either remove marijuana from the drug Schedule or demote marijuana to a Schedule III drug while for comparison's sake, alcohol and tobacco are listed as slightly more dangerous Schedule II drugs, so that recreational drugs like alcohol, tobacco, opium, LSD, heroin and cocaine would get the equal medical attention they need.  To make progress in the current global economy without loss of life, State Parties are highly encouraged to legalize the cultivation, consumption and trade in cannabis products by a treaty whose enforcement would mean non-enforcement.

2. The Court held that the import controls were discriminatory. The guiding principles were economic liberty without any inequality  and equality of treatment in commercial matters in the Case concerning rights of nationals of the United States of America in Morocco, Judgment of August 27th, 1952 : I.C.J. Reports 1952, p. 176.  States must remove any impediments arising to the free exportation of goods required for humanitarian needs, such as (i) medicines and medical devices; and (ii) foodstuffs and agricultural commodities; as well as goods and services required for the safety of (agriculture) civil aviation, such as (iii) spare parts, equipment and associated services (including warranty, maintenance, repair services and safety-related inspections) necessary for (irrigation and agricultural equipment) civil aircraft. To this end, the United States must ensure that licenses and necessary authorizations are granted and that payments and other transfers of funds are not subject to any restriction in so far as they relate to the goods and services referred to above, in paragraph 98 of Alleged violations of the 1955 Treaty of Amity, Economic Relations, and Consular Rights (Islamic Republic of Iran v. United States of America) No. 175 3 October 2018.  
3. The Commission on Narcotic Drugs (CND) of the Economic and Social Council is the central policy making organization as authorized by Article 8 of the Single Convention and the International Narcotics Control Board (INCB) that is governed by Articles 9-15 of the Single Convention that occupies the organization with the gathering of estimates and statistical reports as ordered by Art. 19.  Art. 18(1)b of the Single Convention requires the Secretary General to be furnished with the texts of national laws regarding the regulation of licit and illicit drugs for compilation in the International Library of Drug Laws.  INCB endeavors, in cooperation with Governments, to ensure that adequate supplies of drugs are available for medical and scientific uses and that the diversion of drugs from licit sources to illicit channels is redressed.  Marijuana needs to be legalized, opium and coca medically regulated.  INCB also monitors Governments’ control over chemicals used in the illicit manufacture of drugs and assists them in preventing the diversion of those chemicals into the illicit traffic.  In the discharge of its responsibilities, INCB administers a system of estimates for narcotic drugs and a voluntary assessment system for psychotropic substances and monitors licit activities involving drugs through a statistical returns system, with a view to assisting Governments in achieving, inter alia, a balance between supply and demand.  INCB crop monitoring duties are unlawfully reported for enforcement, rather than studying market fluctuation in addictive drugs.
4. INCB made considerable progress in 2006 transforming from a quasi-judicial organization to a legitimate program focusing on the regulation of the drug trade and in precursor chemicals in cooperation with the World Health Organization.  The WHO and the INCB have been working together to ensure that internationally controlled drugs are available for medical purposes, while preventing the diversion of such drugs into illicit channels.  It is hoped that this joint activity by INCB and the WHO will identify factors that prevent patients from having access to their legitimate needs of opioid analgesics and so help put in place mechanisms to improve access of patients suffering from cancer or HIV/AIDS to essential medicines for the treatment of pain, while ensuring that they are not diverted for illicit use pursuant to the Statement by Dr. Phillip O. Emafo President of the INCB to the 59th World Health Assembly 22-27 May 2006.  The Board believes that with proper training the rational use of narcotic drugs and psychotropic substances will be promoted among health care professionals. It is for this reason that the Board wrote to all Governments in April 2006, requesting them to take measures to include the subject of the rational use of drugs for medical purposes and the risks associated with substance abuse and addiction to drugs in the curricula of the appropriate faculties in their universities according to the Statement by the President of INCB to the WHO 56th Regional Committee for Africa on Medicines regulatory authorities: current status and the way forward 28 August –1 September 2006.
B.  Since 2001 in the United States opiate overdoses have increased 1,000%, first in prescription drugs such as Oxycontin, then by 2005 in methadone treatment, driving 4% of controlled prescription drugs (CPDs) consumers to heroin, that became contaminated by 2013.  Opiate overdoses in children have doubled since 2005.  Where there were around 1,000 prescription opiate overdose deaths annually before 2000, and less than 10,000 heroin overdoses, there were an estimated 22,000 opiate overdose deaths in 2016.  To reduce justified homicide the United States may need to legalize uncontrolled heroin on equal terms with controlled prescription drugs (CPDs) to redress the common enemy of fentanyl tampering of regulated and unregulated opiate addicted populations. To reduce 156,000 accidental deaths, 42,826 suicides and 15,872 conventional homicides, it is essential that the United States abolish the DEA.  It is necessary to hold the DEA responsible for an estimated 20,000 of 52,000 poisoning deaths due to opiates laced with fentanyl and co-fentanyl in 2016. Fatal respiratory depression is reversed by Narcan injection of naloxone or naltrexone tablet.  The DEA must also be charge with reducing 2016 rates of 156,000 accidental deaths, 42,826 suicides, 15,872 conventional homicides and rampage shootings due to the three day panic attack and up to six months of severe mental illness caused by topical exposure to water soluble dimethoxymethyl-amphetamine (DOM) and other tampered products.  The DEA drug stockpile has been contaminated by the police and must be destroyed.  
1. Fentanyl is available in a number of forms including by injection, as a skin patch, and to be absorbed through the tissues inside the mouth.  Fentanyl was first synthesized by Paul Janssen under the label of his relatively newly formed Janssen Pharmaceutica in 1959.  The widespread use of fentanyl triggered the production of fentanyl citrate (the salt formed by combining fentanyl and citric acid in a 1:1 stoichiometric ratio), which entered medical use as a general anaesthetic under the trade name Sublimaze in the 1960s.  In the mid-1990s, Janssen Pharmaceutica developed and introduced into clinical trials the Duragesic patch, which is a formation of an inert alcohol gel infused with select fentanyl doses, which are worn to provide constant administration of the opioid over a period of 48 to 72 hours. After a set of successful clinical trials, Duragesic fentanyl patches were introduced into medical practice.  Following the patch, a flavoured lollipop of fentanyl citrate mixed with inert fillers was introduced in 1998 under the brand name of Actiq, becoming the first quick-acting formation of fentanyl for use with chronic breakthrough pain.  In 2016 more than 20,000 deaths occurred in the United States due to overdoses of fentanyl and its analogues. 
2. Whoever kills or attempts to kill another to prevent them from recovering from severe pain, or opiate addiction, as the result of fentanyl or cofentanyl tampering under 18USC§1512(a)(1)(A) shall be punished in the case of a killing, the punishment provided by murder §1111 and §1112.  In the case of an attempt to murder; or the use or attempted use of physical force against any person; imprisonment for not more than 30 years, and in the case of the threat of use of physical force against any person, imprisonment for not more than 20 years under §1512(a)(3).  Manslaughter is the unlawful killing of a human being without malice. It is of two kinds: Voluntary—Upon a sudden quarrel or heat of passion, up to 15 years.  Involuntary—In the commission of an unlawful act not amounting to a felony, or in the commission in an unlawful manner, or without due caution and circumspection, of a lawful act which might produce death, up to 8 years under §1112.  Murder is the unlawful killing of a human being with malice aforethought. Every murder perpetrated by poison, lying in wait, or any other kind of willful, deliberate, malicious, and premeditated killing; or committed in the perpetration of, or attempt to perpetrate, any arson, escape, murder, kidnapping, treason, espionage, sabotage, aggravated sexual abuse or sexual abuse, child abuse, burglary, or robbery; or perpetrated as part of a pattern or practice of assault or torture against a child or children; or perpetrated from a premeditated design unlawfully and maliciously to effect the death of any human being other than him who is killed, is murder in the first degree.  Any other murder is murder in the second degree.  Whoever is guilty of murder in the first degree shall be punished by death or by imprisonment for life.  Whoever is guilty of murder in the second degree, shall be imprisoned for any term of years or for life under §1111.
C. Congress must repeal subsidies for enforcement of drug control treaties to protect the population against a statistically quantified increase in torture to death by fentanyl, Dimethoxymethyl-amphetamine (DOM) rampage shooting or other lethal tampering with food, drugs or technology, for which undereducated unprofessional narcotics agents with war powers are responsible for summoning drug robbery victim to avoid prosecution for first degree murder under 18USC§1512 and §1111.  Going forward, the international drug conspiracy between the FBI and DEA, since 1982, codified under 28CFR§0.85(a) and the Authority for Employment of the Federal Bureau of Investigation (FBI) and Drug Enforcement Administration (DEA) Senior Executive Service under 5USC§3151-3152 and clause, 'or to a member of the Senior Executive Service or the Federal Bureau of Investigation and Drug Enforcement Administration Senior Executive Service' at the end of 5USC§5301(b) must be repealed by Congress.     
1. For the sake of remembering to pay for alcohol and tobacco in cash, the Treasury needs to change the name of the  Alcohol and Tobacco Tax and Trade Bureau (ATTB) to Alcohol, Tobacco and Marijuana (ATM) so that the federal government could collect tax on recreational marijuana after the Bureau of Prisons has released nonviolent federal drug prisoners.  To do the Nuremberg Code justice the Food and Drug Administration (FDA) needs an injunction to abolish the Center for Tobacco Products (CTP) for tobacco product adulteration under Sec. 301 of the FD&CA 21USC§331. The State Department must reduce or terminate international narcotic control and law enforcement, foreign military education and foreign military finance, and pay Palestine arrears, although neither the International Court of Justice nor Congress seem to be able guarantee non-retaliation on this topic under 18USC§1513.  In 2014 more than 300 economists petitioned the White House that legalization of marijuana would reduce federal Justice Department spending by $14 billion.  The Justice Department budget can be reduced by $13 billion annually by abolishing the FBI, DEA and Interagency Drug and Crime Enforcement for tampering under 18USC§1512, OJP state and local law enforcement assistance and Community Oriented Policing Services (COPS) for retaliation under 18USC§1513 and the White House Office of National Drug Control Policy for both tampering and retaliation under 18USC§1512 and §1513.  All the criminal division of the  Justice Department needs to do is destroy the DEA drug stockpile, pay for Quantico Federal Police Academy with tuition and federal student loans, Forensic Laboratory with fees and Uniform Crime Reports (UCR) with the $488 million in off-budget revenues.  Furthermore, to completely kick the uneducated enforcement unit acronym habit, the Justice Department must change the name of the Bureau for Alcohol, Tobacco and Firearms (ATF) to Bureau of Firearms and Explosives (FE).
2. The Federal Judiciary must abolish the US Sentencing Commission pursuant to Blakely v. Washington (2004).  The best example of unfair mandatory minimum sentencing is that although the average prison sentence imposed during 2000 was 57 months, defendants convicted of weapons felonies (92 months), violent felonies (87 months), and drug felonies (76 months) received the longest prison terms, on average. In the statistical reckoning drug offenses, other than tampering, like vagrancy and public intoxication, account towards a 50% false arrest rate.  Drug seizures constitute the high crime of robbery (aka racketeering) prosecuted in United States v. Lettiere, 640 F.3d 1271, 1273 (9th Cir. 2011).  49% of federal prisoners are detained for drug offenses and this is thought to indicate that unlike judges in other jurisdictions with more reasonable sentences, federal judges suffer 50% rates of false imprisonment.   Their defense must cease summoning drug robbery victims to avoid legal process abolishing the DEA for first degree murder under 18USC§1512 and §1111.  Due process of drug robbery victims is that they should be awarded Supplemental Security Income (SSI) because former drug dealers are unlikely to have either paid any income taxes or be re-employed.  It is held, the Court has a duty to shut down drug business because no one can guarantee that the police won't continue to tamper with commercial drugs they have seized upon.  Damages to trade are minimized by reduction in force and legalization of marijuana.  
Federal Force Forfeiture FY 16 – FY 19
(thousands)

	
	FY 16
	FY 17
	FY 18
	FY 19

	Justice Department, Forfeiture Total 
	13,132,501
	13,296,281
	13,180,515
	12,964,337

	Other Agency, Forfeiture Total
	7,724,822
	8,321,527
	8,319,832
	7,935,062

	Total Federal  Forfeiture
	20,857,323
	23,607,808
	21,499,847
	20,899,399

	
	
	
	
	

	Interagency Crime and Drug Enforcement
	512,000
	517,000
	513,489
	521,563

	
	
	
	
	

	Federal Bureau of Investigation total
	8,718,001
	8,995,779
	8,933,388
	8,775,915

	
	
	
	
	

	Salaries & Expenses
	8,489,786
	8,767,201
	8,707,663
	8,872,020

	Rescission of prior year balance Direct and CJIS Balances
	-80,767
	-140,000
	-191,600
	-148,000

	Construction
	308,982
	420,178
	417,325
	51,895

	Transfer from WCF
	0
	[181,000]
	0
	0

	Transfer to FBI Construction
	
	-181,000
	-181,000
	0

	
	
	
	
	

	DEA Total Appropriations
	2,080,000
	2,090,884
	2,086,617
	2,187,459

	Salaries & Expenses
	2,080,000
	2,102,976
	2,086,617
	2,187,459

	Rescission of Prior year Balances DEA
	0
	-12,092
	0
	0

	DEA Total Congressional Budget Authority, w/o forfeiture
	2,451,515
	2,473,546
	2,506,191
	2,608,162

	DEA Office of Diversion Control  Appropriations
	[8,900]
	[9,123]
	[9,351]
	[9,584]

	DEA Office of Diversion Control Total
	[389,415]
	[391,785]
	[428,925
	[430,287]

	
	
	
	
	

	Office of Justice Programs Total
	1,770,960
	1,582,800

	1,598,371
	1,405,300

	State and Local Law Enforcement Assistance
	1,408,500
	1,280,500
	1,263,618
	1,132,500

	Community Policing (Includes OJP programs)
	202,000
	190,618
	208,000
	123,450

	
	
	
	
	

	Community Policing
	212,000
	221,500
	175,403
	223,450

	COPS Salaries and Expenses
	[37,374]
	[37,374]
	[37,120]
	0

	Rescission of prior year balance
	-10,000
	-15,000
	-15,000
	0

	
	
	
	
	

	Other Agency Forfeiture, Total
	7,724,822
	8,321,527
	8,319,832
	7,935,062

	
	
	
	
	

	U.S. Sentencing Commission
	17,570
	17,570
	17,570
	17,570

	White House Office of National Drug Control Policy
	379,135
	379,135
	368,587
	350,000

	Food and Drug Administration Center for Tobacco Policy 
	564,117
	578,822
	592,675
	607,492

	State Department International Narcotics Control and Law Enforcement (INCLB)
	1,292,000
	1,212,000
	1,212,000
	1,138,000

	State Department International Military Education and Training (IMET)
	106,000
	108,000
	108,000
	108,000

	State Department Foreign Military Financing
	5,366,000
	6,026,000
	6,021,000
	5,714,000


Source: State Department FY 18, DOJ FY 19, Judiciary FY 17, FDA FY 17
C. An estimated 46,055 of 114,408, 40.3% of the DOJ workforce must be laid-off leaving DOJ with an estimated 71,945  employees, about 50,000 of whom are authorized to make arrests and carry firearms in FY 2019.  The Federal Bureau of Investigation (FBI) employs 35,000 people, including special agents and support professionals such as intelligence analysts, language specialists, scientists, and information technology specialists.  The Drug Enforcement Administration (DEA) employs 11,055 people, including special agents and support staff. The Department of Justice employs 88,496 full-time law enforcement officers, including therefore these reductions might reduce DOJ forces to as little as 5,238 US Marshall headquartered near 94 federal courthouses. The FBI has 56 field offices located in major cities throughout the U.S., more than 350 satellite offices called resident agencies in cities and towns across the nation, and more than 60 international offices called legal attachés in U.S. embassies worldwide.  The DEA has 221 Domestic Offices in 21 Divisions throughout the U.S., and 90 Foreign Offices in 69 countries.  Laid off officers would receive between 40% to 80% of their current wage from permanent disability under 5USC§8339(f, g). The Attorney General must agree to joint custody with the Federal Court of 5,238 US Marshall's authorized to make arrests and carry firearms with the intention to reduce 36,000 FBI agents to staff Uniform Crime Report (UCR), Quantico Police Academy and Forensic Laboratory for the Justice Department and lay-off 11,000 DEA agents, without further notice.
1. With 2.2 million prisoners the United States has the highest rate of incarceration, and false imprisonment, in the world. Undereducated, and unwarranted police officers, who use force without probable cause, must be laid off to cease their terrorist pattern or practice of false arrest, assault and torture, obstruction of justice, often under auspice of the so called war on drugs.  Since 2001 there has been a 1,000% increase in fatal opiate overdoses, with attention diverted by nearly 25% of the district court docket and 50% of federal prison is comprised of non-violent drug offenders serving unlawful lengthy mandatory sentences for an arbitrary arrest and detention of robbed drug dealers, under 18USC§1512.  Any U.S. District Court may rule for an injunction against the Drug Enforcement Administration (DEA) under Art. 1 of the Slavery Convention of 1927 for knowingly using intimidation, threatening, or corruptly persuading another person, or attempting to do so, or due to lack of education beyond secondary school, engaging in misleading conduct toward another person, with intent for the fentanyl tampering of the Office of Diversion Control (ODC), to evade legal process by summoning a person, (drug dealer) to appear as a witness, or to produce a record, document, or other object (stolen drugs), in an official proceeding under 18USC§1512(2)(B)(iii) and Sec. 302  of FDCA under 21USC§332. Food and drugs that have been seized by the police must be destroyed.  Due process of drug robbery victims is that they should be awarded Supplemental Security Income (SSI) because former drug dealers are unlikely to have either paid any income taxes or be re-employed.  To reduce wrongful accidental opiate overdose deaths from fentanyl tampering, under 18USC§1512(2)(B)(ii) the $350 million license fees, at a $30 million cost, of the Office of Diversion Control (ODC), must be transferred to the Food and Drug Administration (FDA) or abolished to normalize regulation under Sec. 301 of the Food, Drug and Cosmetic Act (FD&CA) under 21USC§331.  The President's 10% reduction in prescription opiate supply seems to be the first intervention that has helped to reduce 2018 opiate overdoses since the epidemic began in 2001.
2. Office of Justice Programs (OJP) federal finance for state and local enforcement and community policing gravely interferes with the independence of the judiciary.  The extra-judicial killing finance needs to be abolished.  Total OJP spending has gone down 30% from $1.8 billion FY 17 to $1.3 billion FY 18 with marginal cuts in all categories but salaries and expenses and a $500 million reduction in prohibited state and local law enforcement funding from $1.4 billion FY 17 to $940 million FY 18.  Federal funding for state and local law enforcement needs to be totally abolished, while salaries and expenses, and extra-judicial, statistical and juvenile justice programs could grow at 2.5%.  Community Oriented Policing Services (COPS) spending should be reduced from $218 million to $38 million for salaries and expenses FY 18.  The $522 million FY 2017 for the Interagency Crime & Drug Enforcement and their international and local clones needs to be abolished, leaving $2.8 billion FY 2019 for more than 5,238 US Marshals.  The $9.2 billion (FY 2017) Federal Bureau of Investigation (FBI) needs to be abolished and transfer $141 million in Health Care Fraud reimbursements, Quantico Federal Police Academy, Forensic Laboratory and Uniform Crime Report (UCR) to the Department of Justice with enough budgetary authority to afford these quality programs with room for improvement.  The Federal Judiciary must also abolish the US Sentencing Commission ($17.5 million FY 2017) pursuant to Blakely v. Washington (2004).  The President must permanently decommission the White House Office of National Drug Control Policy (ONDCP) ($375 million FY 2017) under Art. 2 Sec. 3 of the US Constitution.  
D. The DEA, Office of Diversion Control, that licenses physicians and pharmacists, must be transferred from the Department of Justice to serve as a consumer protection arm of the Food and Drug Administration (FDA). To better uphold the informed consent requirement fundamental to the Nuremburg Code, and bio-medical practice, the name of the agency must be changed to Drug Evaluation Agency (DEA). This can be accomplished legislatively while changing the name of references from Attorney General to Secretary of Health and Human Services in Title 21 CFR§1300-1316 and the Controlled Substances Act (CSA), Title 21 US Code Chapter 13 that can repealed in its entirety.  The only legitimate and salvageable program that exists in the DEA is the Office of Diversion Control that registered 1,195,309 medical and pharmaceutical practitioners and corporations in 2004 for the; a. Import and Export of Controlled Substances, b. Registration of Pharmaceutical Drug Retailers.  
1. The Diversion Control Program is funded through registration fees that manufacturers, distributors, dispensers (such as physicians), importers, and exporters of controlled substances and certain regulated chemicals pay into an account called the Diversion Control Fee Account (Fee Account). Federal law under 21USC§ 886a(1)(C) (§ 886a) directs the DEA to set the fees “at a level that ensures the recovery of the full costs of operating the various aspects of the Diversion Control Program.”  In 1971, DEA’s predecessor, the Bureau of Narcotics and Dangerous Drugs, instituted a fee on registrants of controlled substances to cover the administrative costs of processing their registrations. The annual fees collected from registrants totaled about $15 million and were not intended to cover the costs to the agency of performing its diversion control activities.  In October 1992, Section § 886a of the Departments of Commerce, Justice, and State, the Judiciary, and Related Agencies Appropriations Act of 1993 (Appropriations Act of 1993) established the Fee Account.  This Act changed the funding of the Diversion Control Program beginning in FY 1993 from the DEA’s congressionally appropriated funds to fees paid by registrants, including doctors, pharmacies, hospitals, manufacturers, distributors, importers, and exporters of controlled substances. In 2012 the three year resident fee was $731.  The annual fee was $244.  The distributor, exporter and importer annual fee was $1,523 and for manufacturers was $3,047. The Act stated that the DEA must set its registration fees “at a level that ensures the recovery of the full cost of operating various aspects of” the Diversion Control Program estimated to cost about $322 million with fees revenues of only $320 million in 2012, going up to $354 million in 2013 and $366 million in 2014, $1 billion over three years.  The entire operations of the DEA cost a little more than $2 billion annually.  DEA Diversion Control is probably making about $375 million in fees in 2015 and needs to reduce program costs by abolishing the Drug Enforcement Administration and transferring functions to a safer and more effective FDA Drug Evaluation Agency.
DEA Registrant Population by State, 2009
	STATE
	RETAIL 
LEVEL
	WHOLESALE
LEVEL

	ALABAMA 
	15,214 
	120 

	ALASKA
	3,654 
	28 

	AMERICA SAMOA
	12 
	0 

	ARIZONA
	26,275 
	192 

	ARKANSAS
	9,631 
	88 

	CALIFORNIA
	156,551 
	1,010 

	COLORADO
	23,030 
	187 

	CONNECTICUT
	19,999 
	333 

	DELAWARE
	4,142 
	54 

	DISTRICT OF COLUMBIA
	6,692 
	58 

	FLORIDA
	66,748 
	673 

	GEORGIA
	32,637 
	379 

	GUAM
	289 
	7 

	HAWAII
	5,942 
	50 

	IDAHO
	6,396 
	71 

	ILLINOIS
	51,544
	503 

	INDIANA
	24,205
	346 

	IOWA
	12,876 
	160 

	KANSAS
	12,888
	109 

	KENTUCKY
	16,695
	248 

	LOUISIANA
	16,301 
	124 

	MAINE
	7,003
	44 

	MARYLAND
	29,690 
	410 

	MASSACHUSETTS
	40,034 
	593 

	MICHIGAN
	41,512 
	269 

	MINNESOTA
	25,265 
	255 

	MISSISSIPPI
	9,331 
	88 

	MISSOURI
	22,288 
	296 

	MONTANA
	4,705
	52 

	NEBRASKA
	8,924 
	106 

	NEVADA
	9,348 
	56 

	NEW HAMPSHIRE
	7,139 
	45 

	NEW JERSEY
	40,952 
	451 

	NEW MEXICO
	8,552 
	41 

	NEW YORK
	103,746 
	668 

	NORTH CAROLINA
	38,644 
	489 

	NORTH DAKOTA
	3,070 
	34 

	OHIO
	45,646 
	329 

	OKLAHOMA
	14,057 
	294 

	OREGON
	18,025 
	181 

	PENNSYLVANIA
	58,615 
	783 

	PUERTO RICO
	12,354 
	94 

	RHODE ISLAND
	5,367 
	55 

	SOUTH CAROLINA
	17,448 
	227 

	SOUTH DAKOTA
	3,798 
	35 

	TENNESSEE
	27,696 
	267 

	TEXAS
	80,958 
	952 

	UTAH
	10,940 
	101 

	VERMONT
	3,421 
	25 

	VIRGIN ISLANDS
	246 
	1 

	VIRGINIA
	33,861 
	242 

	WASHINGTON
	33,109 
	280 

	WEST VIRGINIA
	7,598 
	63 

	WISCONSIN
	25,992 
	235 

	WYOMING
	2,377 
	57


Source: Drug Enforcement Administration Office of Diversion Control. Registrant Population, 2010
4. Under the CSA, the term "practitioner" is defined as a physician, dentist, veterinarian, scientific investigator, pharmacy, hospital, or other person licensed, registered, or otherwise permitted, by the United States or the jurisdiction in which the practitioner practices or performs research, to distribute, dispense, conduct research with respect to, administer, or use in teaching or chemical analysis, a controlled substance in the course of professional practice or research. Every person or entity that handles controlled substances must be registered with the DEA or be exempt by regulation from registration.  As of September 2009 the DEA registered a total of 1,326,362 entities to distribute controlled substances.  At the retail level – 65,361 pharmacy, 15,593 hospital/clinic, 1,067,631 practitioner, 376 teaching institute, 164,543 mid-level practitioner.  At the wholesale level – 506 manufacturer, 800 distributor, 8,379 researcher, 1,474 analytical labs, 193 importer, 231 exporter, 49 reverse distributor, 1,226 narcotic treatment program.   California has the most registrants with 156,551 at the retail level and 1,010 at the wholesale level.  American Samoa has the least with 12 registrants at the retail level and 0 at the wholesale level.  In Oregon v. Ashcroft No. 02-35587 of August 11, 2004, the 9th Circuit Court of Appeals ruled that the Attorney General may not define the scope of legitimate medical practice and requires an agency represented by Secretary of Health and Human Services "to determine the appropriate methods of professional practice".  In Gonzalez v. Oregon No. 04-623 (2006) the Supreme Court upheld the ruling in that the Attorney General did not have standing to prohibit doctors from prescribing drugs.
E. The CSA makes it unlawful for any person to manufacture, distribute, or dispense any controlled substance "except as authorized by the CSA" 21USC§841(a)(1). Physicians who prescribe controlled narcotic substances and pharmacists who fill the prescriptions are considered "practitioners" who "dispense" controlled substances 21USC§802(10) and (21). To obtain authorization to do so, practitioners must register to obtain a Drug Enforcement Agency ("DEA") certificate of registration. 21USC§822.  Under the CSA as originally enacted, state-licensed practitioners were entitled to be registered with the DEA as a matter of right 21USC§823(f) (1983).  "Practitioners shall be registered to dispense controlled substances in schedule II, III, IV, or V if they are authorized to dispense under the law of the State in which they practice". The practitioner's registration only if the registrant (1) materially falsified an application; (2) was convicted of a felony relating to controlled substances; or (3) had his or her state license or registration suspended or revoked 21USC§824(a) (1983).  
1. Imports and exports must conform to the national laws of the countries concerned.  Any goods determined to potentially pose a threat to life may be quarantined in the port serving as a transshipment point.  Labeling and products must conform with the law of the nation where the product is to be marketed 21USC§381.  21USC§952 makes it unlawful to import controlled substances in Schedule I or II into the United States of America except that "such amounts of crude opium, poppy straw, concentrate of poppy straw and coca leaves as the US finds to be necessary to provide for medical scientific or other legitimate purposes.''  United States policy prohibits the cultivation and production of narcotics in the United States in favor of imports.  Opium derivative alkaloids and their semi-synthetic derivatives such as a hydromorphone, hydrocodone, and oxycodone are critical therapeutic agents today. Morphine, codeine, hydromorphone, hydrocodone and oxycodone are considered necessary to the United States medical community. The Schedule I and II narcotic market in the US this 2004 is unprofessionally regulated by the DEA’s Established Initial Aggregate Production Quotas(2004).   
2. Under 21USC§958a, and §823(a), the DEA, grants import registration based upon the public interest and United States obligations under international treaties, conventions, or protocols for importers and manufacturers of Schedule I and II substance".  Under 21 CFR§1301.34(b)(1)-(6)(i). the Administrator will first consider United States obligations under international treaties to maintain effective controls against diversion of particular controlled substances and any controlled substance in Schedule I or II compounded there from into other than legitimate medical, scientific research, or industrial channels, by limiting the importation and bulk manufacture of such controlled substances to a number of establishments which can produce an adequate and uninterrupted supply of these substances under adequately competitive conditions for legitimate medical, scientific, research, and industrial purposes.  The DEA has several forms of use to the National Opium Agency to adjust the procurement quota and formally contract with US importers under the Federal Register.  Yearly quotas may be adjusted with an Application for Procurement Quota for Controlled Substances.  Importers of opium in the United States should apply to the Federal Register with an Application for Permit to Import Controlled Substances for Domestic and/or Scientific Purposes.  Once registered importers and exporters should use an Import/Export Declaration for Customs.  Opium poppy grows quite well on the West Coast coca based anesthetics however require importation from the Andes.
F. Hoover's Bureau of Investigation had been regulated, early on, to prevent “politicized investigations”.  One major undercover operation, code-named “Abscam,” led to the convictions of six sitting members of the U.S. Congress and several other elected officials in the early 1980s. “Operation Greylord” put 92 crooked judges, lawyers, policemen, court officers, and others behind bars in the mid-1980s. The “Brilab” (Bribery/Labor) investigation begun in Los Angeles in 1979 revealed how the Mafia was bribing government officials to award lucrative insurance contracts, and a major case called “Illwind,” culminating in 1988, unveiled corruption in defense procurement.  The intimidation of public officials has continued unabated.  The false arrest and 14 year sentence of Rod Blagojevich Esq., for the local custom of detaining their governors on non-violent and easily civilly redressed corruption charges, the alleged crime of selling Barack Obama's Senate seat that he did not commit, due to the process by a Chief Judge of his unethical behavior, under Rule 41 Fed. Crim. P. in 2008.  The interference by armed forces with the “suffrage” of the 2016 elections regarding the diversion of Presidential candidate Hillary Clinton's State Department emails to her private server  constitutes 18USC§593, fraud and related activity in connection with electronic mail under 18USC§1037 and intimidation of voters regarding whether or not they should vote for a Presidential candidate protected against such attacks under 18USC§594 and 52USC§10101(b), whereby the Attorney General is obligated to institute a civil action for preventive relief from evidence unlawfully obtained by interception and disclosure of electronic communications under 18USC§2511. 
1. Former FBI Director Mueller, who outlawed surveillance as Director, has acted as an accessory after the fact under 18USC§3, to conceal the FBI suffrage offender and prevent his trial and punishment, to allege Russian Internet Research as the principal under 18USC§2 aggravated identity theft defendant when criminal penalties are in fact due for false information in regards to citizenship under 18USC§1015 and 52USC§21144.  A Civil action is needed to redress the unlawful obtained evidence under 18USC§2511.  To justify the cessation of all further finance for Russian interference with US elections, that is perceived to have been unarmed, nonviolent, but unlawfully making false claims to citizenship to such a criminal degree, that despite propaganda regarding Citizens United v. FEC (2010) everyone should be aware that federal, state and local political campaign contributions and donations by foreign nationals are prohibited under 52USC§30121. The FBI conspiracy United States v. Internet Research et al. District of Columbia. Grand Jury Indictment. Case 1:18-cr-00032-DLF Feb. 16, 2018 is resolved by a civil action 18USC§2511 neutralizing the fines and up to five year sentence against the FBI interference with the suffrage of Clinton by the armed forces under 18USC§593, 18USC§594 and 52USC§10101 for being the exact equal of alleged Internet Research false statement regarding US citizenship by Russian nationals under 18USC§1015, 52USC§21144 and 52USC§30121 - Mueller v. Internet Research et al.
G. Congress must repeal the Authority for Employment of the Federal Bureau of Investigation (FBI) and Drug Enforcement Administration (DEA) Senior Executive Service under 5USC§3151-3152 and clause, 'or to a member of the Senior Executive Service or the Federal Bureau of Investigation and Drug Enforcement Administration Senior Executive Service' at the end of 5USC§5301(b), DEA first under 28CFR§0.85(a).   Congress must amend federal torture statute to comply with Arts. 2, 4 and 14 of the Convention against Torture and Other Cruel, Inhuman or Degrading Treatment or Punishment of 1984 by repealing the phrase “outside the United States” from 18USC§2340A(a) and amending Exclusive Remedies at §2340B so: (1) The legal system shall ensure that the victim of an act of torture obtains redress and has an enforceable right to fair and adequate compensation, including the means for as full rehabilitation as possible. In the event of the death of the victim as a result of an act of torture, their dependents shall be entitled to compensation. (2) Nothing in this article shall affect any right of the victim or other persons to compensation which may exist under national law. 
Art. 14 Legalization of Marijuana 
§314 Legalization Initiatives Regarding Marijuana 
A. When the legalization of cannabis for personal consumption was introduced to the international community in 1972 Nixon, at the behest of his Schaffer Commission on Drug Policy, recommended that marijuana be legalized for personal use as the “cure” of prison is far worse than the “ill” of marijuana consumption. Congress however did not ratify the bill.  Carter likewise attempted to legalize for personal use up to 1 ounce of marijuana, and failed.  The Dutch Commission, addressing the same issue in the 1970’s was successful and began permitting the sale of small quantities of marijuana for personal use at coffee shops.  
1. California was the first state, in 1996, to pass a medical marijuana initiative with 55.6% to 44.4% of the vote.   In Washington DC Medical Marijuana was legalized as Initiative 59 and passed with 69% in favor and 31% opposed in November 1998.  Alaska Measure 8 passed 57.75% to 43.25% in 1998 legalizing marijuana for use and up to 6 plants of cultivation with a recommendation from a doctor and a receipt proving that the recommendation had been sent with ID to the Alaska Department of Health and Social Services for a license.   Washington State Initiative 698 passed 58.76% to 41.34% in 1998. Oregon Measure 67 passed 54% to 46% in 1998 by 1999 over 200 people had paid $150 to get a permit.  Arizona Proposition 300 failed 43% to 57% successfully ruling that Arizona doctors did not need to adhere to federal standards to prescribe Schedule I narcotics and hallucinogens.  61% to 39% of the voters in Maine said yes to Question 2 legalizing Medical Marijuana in November 1999 making Maine 8th state to do so.   On Nov. 2 2005 Denver, Colorado a measure passed with 54% of the vote, with 46% of voters opposing the legalized possession of up to an ounce of marijuana.  Led by the Nevadans for Responsible Law Enforcement, Nevada, where the medical marijuana initiatives passed with 59% of the vote in 1998 and 65% of the vote in 2000, proposed to the public this 2002 in ballot initiative 9 to totally eliminate all fines for the possession of less than 3 ounces of marijuana the initiative lost 39% to 60.7% although subsequent petitions to decriminalize marijuana have met with discrimination, the number of medical marijuana states grew to 17 states and Washington D.C. by 2010.  In 2012 Washington and Colorado legalized marijuana for commercial cultivation.

20 States and DC Have Enacted Laws to Legalize Marijuana 2016 

	State
	Year Passed
	Passage
	Fee
	Possession Limit
	Accepts other State Cards

	Alaska 
	2014
	Measure 2 (58%)
	N/a
	1 oz usable; 6 plants (3 mature, 3 immature) 
	N/a

	Arizona
	2010
	Proposition 203 (50.13%)
	$150/$75
	2.5 oz usable; 0-12 plants
	Yes

	California
	1996
	Proposition 215 (56%)
	$66/$33
	8 oz usable; 6 mature or 12 immature plants
	No

	Colorado
	2000
	Ballot Amendment 64
	N/a
	1 oz usable; 6 plants (3 mature, 3 immature)
	No

	Connecticut
	2012
	House Bill 5389 (96-51 House, 21-13 Senate)
	
	One-month supply (exact amount to be determined)
	No

	District of Columbia
	2010
	Amendment Act B18-622 (13-0 vote)
	
	2 oz dried; limits on other forms to be determined
	

	Delaware
	2011
	Senate Bill 17 (27-14 House, 17-4 Senate)
	
	6 oz. usable
	Yes

	Hawaii
	2000
	Senate Bill 862 (32-18 House; 13-12 Senate)
	$25
	3 oz usable; 7 plants (3 mature, 4 immature)
	No

	Illinois
	2014
	
	
	Medical use only
	

	Maine
	1999
	Ballot Question 2 (61%)
	$100/$75
	2.5 oz usable; 6 plants
	Yes

	Maryland
	2014
	SB 364
	N/a
	Less than 10g legal, commercial licensing
	N/A

	Massachusetts
	2012
	Question 2 (63%)
	
	Les than 1 oz. legal
	

	Michigan 
	2008
	Proposal 1 (63%)
	$100/$25
	2.5 oz usable; 12 plants
	Yes

	Montana
	2004
	Initiative 148 (62%)
	$25/$10
	1 oz usable; 4 plants (mature); 12 seedlings
	No

	Nevada
	2000
	Ballot Question 9 (65%)
	$200+fees
	1 oz usable; 7 plants (3 mature, 4 immature)
	No

	New Jersey
	2010
	Senate Bill 119 (48-14 House; 25-13 Senate)
	$200/$20
	2 oz usable
	No

	New Mexico
	2007
	Senate Bill 523 (36-31 House; 32-3 Senate)
	$0
	6 oz usable; 16 plants (4 mature, 12 immature)
	No

	Oregon
	2015
	Ballot Measure 91 (55%)
	n/a
	8 oz usable at home 1 oz out; 24 plants (6 mature, 18 immature)
	No

	Rhode Island
	2006
	Senate Bill 0710 (52-10 House; 33-1 Senate)
	$75/$10
	2.5 oz usable; 12 plants
	Yes

	Vermont
	2004
	Senate Bill 76 (22-7) HB 645 (82-59)
	$50
	2 oz usable; 9 plants (2 mature, 7 immature)
	No

	Washington
	1998
	Initiative 692 (59%)
	
	24 oz usable; 15 plants
	No


Source: ProCon.org, Wikipedia
B. Many European nations are following the Dutch legalization model at the beginning of the 21st century. The United Kingdom consented to reduce Marijuana from a Class B drug to a Class C drugs that would be permissible to be smoked on the streets; the proposal to downgrade cocaine, heroin and ecstasy to a Class B drug, eliminating prison time, was however rejected.  January 23, 2001 the Belgian Parliament followed the example of their neighbor the Netherlands and legalized the possession and personal use of cannabis by amending a 1921 law prohibiting its use, although the law permits personal use and cultivation it does not permit the sale of cannabis in coffee shops like the Netherlands.  On July 1, 2001 Portugal voted to legalize all drugs by removing them from criminal penal proceedings to administrative confiscation and fines.  Although many European nations continue to prohibit cannabis and other psychotropic substances the European Commission on Consumer Policy has been advocating for the legalization of all drugs to reduce crime and the burden of prison since 1996.  The current legal and administrative framework for international drug control is laid out in three international Conventions negotiated under the auspices of the United Nations (UN): Single Convention on Narcotic Drugs of 1961, as amended in the 1972 Protocol, the International Convention on Psychotropic Substances of 1971 that improperly scheduled L.S.D. and marijuana as Schedule I drugs, although scientific evidence indicates they are only psychologically addictive classifying both as Schedule III drugs and the United Nations Convention Against the Illicit Traffic in Narcotic Drugs and Psychotropic Substances of 1988 that filled up more than 50% of federal prison with drug offenders, mostly marijuana.

§316a National Organization for the Reform of Marijuana Laws
A. Since its founding in 1970, NORML has provided a voice in the public policy debate for those Americans who oppose marijuana prohibition and favor an end to the practice of arresting marijuana smokers. A nonprofit public-interest advocacy group, NORML represents the interests of the tens of millions of Americans who smoke marijuana responsibly.  NORML's mission is to move public opinion sufficiently to achieve the repeal of marijuana prohibition so that the responsible use of cannabis by adults is no longer subject to penalty.  The oldest and largest marijuana legalization organization in the country, NORML maintains a professional staff in Washington, DC, and a network of volunteer state and local NORML Chapters across the country.  The NORML Foundation is a non profit organization that sponsors public advertising campaigns to better educate the public about marijuana and alternatives to current marijuana policy; provides legal assistance and support to victims of the current laws; and undertakes relevant research.  

1. NORML serves as an informational resource to the national media on marijuana-related stories, providing a perspective to offset the anti-marijuana propaganda from the government; lobbies state and federal legislators in support of reform legislation; publishes a regular newsletter; hosts, along with the NORML Foundation, an informative web site and an annual conference; and serves as the umbrella group for a national network of citizen-activists committed to ending marijuana prohibition and legalizing marijuana.
B. The Principles of Responsible Cannabis Use promulgated by NORML begins, when marijuana is enjoyed responsibly, subjecting users to harsh criminal and civil penalties provides no public benefit and causes terrible injustices. For reasons of public safety, public health, economics and justice, the prohibition laws should be repealed to the extent that they criminalize responsible marijuana use.  Five principles follow as summarized.  First, adults only, cannabis consumption is for adults only. It is irresponsible to provide cannabis to children.  Second, no driving, the responsible cannabis consumer does not operate a motor vehicle or other dangerous machinery while impaired by cannabis, nor (like other responsible citizens) while impaired by any other substance or condition, including some medicines and fatigue.  Third, set and setting, the responsible cannabis user will carefully consider his/her set and setting, regulating use accordingly.  Fourth, resist abuse, use of cannabis, to the extent that it impairs health, personal development or achievement, is abuse, to be resisted by responsible cannabis users.  Fifth, respect rights of others, the responsible cannabis user does not violate the rights of others, observes accepted standards of courtesy and public propriety, and respects the preferences of those who wish to avoid cannabis entirely.
§316b  Scientific Evidence Indicating that Marijuana is Harmless
A. Whereas there are no recorded fatalities directly as the result of the consumption or abuse of Marijuana the estimated 50 to 100 million global consumers of the drug require that any discussion of marijuana should begin with the fact that there have been numerous official reports and studies, every one of which has concluded that marijuana poses no great risk to society and should not be criminalized.  Most experts agree that occasional or moderate use of marijuana is innocuous, they also agree that excessive use can be harmful. Research shows that the two major risks of excessive marijuana use are: (1) respiratory disease due to smoking and (2) accidental injuries due to impairment.  The latest treatment data provided by the National Institute on Drug Abuse (NIDA) indicate that, in 2000, marijuana was the primary drug of abuse in about 15 percent (236,638) of all admissions to treatment facilities in the United States. Marijuana admissions were primarily male (76 percent), White (57 percent), and young (46 percent under 20 years old). Those in treatment for primary marijuana use had begun use at an early age; 56 percent had used it by age 14 and 92 percent had used it by 18.  It is not clear if the admission was voluntary or ordered by the court.  Psychological addiction can cause insomnia and other people become completely psychotic from one hit from a joint.  There has however not been a single reported fatality as the result of marijuana overdose. 
1. According to the Substance Abuse and Mental Health Services Administration (SAMHSA) 2001 National Household Survey on Drug Abuse, 15.9 million Americans ages 12 and older (7.1%) reported using an illicit drug in the month before the survey was conducted. More than 12% reported illicit drug use during the past year and 41.7% reported some use of an illicit drug at least once during their lifetimes.  According to the Office of National Drug Control Policy Data Summary 2003 the most common illicit drugs used by current users over the age of 12 were marijuana (12.1 million users, or 5.4% of the population), cocaine (1.7 million users, or 0.7% of the population), and hallucinogens, which include LSD, PCP, and MDMA (1.3 million users, or 0.6% of the population). Approximately 37% of those over the age of 12 reported lifetime use of marijuana, 12.3% reported lifetime use of cocaine, and 12.5% reported lifetime use of hallucinogens. 
B. Illicit Drugs in General show a low number of fatalities in the United States to warrant criminalization.  The fatality count, 3,000 due to overdoses of illicit drug abuse, remains miniscule in comparison with deaths resulting from prescription drugs that kill 109,000, tobacco that kills 350,000, alcohol 100,000 and obesity killing 320,000 yearly in the United States of America. In 2000, a total of 19,698 people died of both licit and illicit drug-induced causes in the United States, up from 19,102 in 1999 and 16,926 in 1998.
1. Two major new studies by the National Highway Transportation Safety Administration have confirmed marijuana's relative safety compared to alcohol. The first, the most comprehensive drug accident study to date, surveyed blood samples from 1882 drivers killed in car, truck and motorcycle accidents in seven states during 1990-91.Alcohol was found in 51.5% of specimens, as against 17.8% for all other drugs combined. Marijuana, the second most common drug, appeared in just 6.7%. Two-thirds of the marijuana-using drivers also had alcohol. The report concluded that alcohol was by far the dominant drug-related problem in accidents. It went on to analyze the responsibility of drivers for the accidents they were involved in. It found that drivers who used alcohol were especially culpable in fatal accidents, and even more so when they combined it with marijuana or other drugs. 

2. The second NHTSA study, Marijuana and Actual Driving Performance, concluded that the adverse effects of cannabis on driving appear "relatively small" and are less than those of drunken driving.  The study, conducted in the Netherlands, examined the performance of drivers in actual freeway and urban driving situations at various doses of marijuana. It found that marijuana produces a moderate, dose-related decrement in road tracking ability, but is "not profoundly impairing" and "in no way unusual compared to many medicinal drugs." It found that marijuana's effects at the higher doses preferred by smokers never exceed those of alcohol at blood concentrations of .08%, the minimum level for legal intoxication in stricter states such as California. The study found that unlike alcohol, which encourages risky driving, marijuana appears to produce greater caution, apparently because users are more aware of their state and able to compensate for it (similar results have been reported by other researchers as well. The NHTSA study also warned that marijuana could also be quite dangerous in emergency situations that put high demands on driving skills.
3.  There is no evidence that the prohibition of marijuana reduces the net social risk of accidents. On the contrary, recent studies suggest that marijuana may actually be beneficial in that it substitutes for alcohol and other, more dangerous drugs. Research by Karyn Model found that states with marijuana decriminalized had lower overall drug abuse rates than others; another study by Frank Chaloupka found decriminalized states have lower accident rates too.  In Alaska, accident rates held constant or declined following the legalization of personal use of marijuana. In Holland, authorities believe that cannabis has contributed to an overall decline in opiate abuse. Recent government statistics showed that the highest rates of cocaine abuse in the West were in Nevada and Arizona, the states with the toughest marijuana laws.

C. While experts generally recommend against any drug use during pregnancy, marijuana has little evidence implicating it in fetal harm, unlike alcohol, cocaine or tobacco. Epidemiological studies have found no evident link between prenatal use of marijuana and birth defects in humans. A recent study by Dr. Susan Astley at the University of Washington refuted an earlier work suggesting that cannabis might cause fetal alcohol syndrome. Although some research has found that prenatal cannabis use is associated with slightly reduced average birth weight and length, these studies have been open to methodological criticism. More recently, a well-controlled study found that cannabis use had a positive impact on birth weight during the third trimester of pregnancy with no adverse behavioral consequences. The same study found a slight reduction in birth length with pot use in the first two months of pregnancy. Another study of Jamaican women who had smoked pot throughout pregnancy found that their babies registered higher on developmental scores at the age of 30 days, while experiencing no significant effects on birth weight or length. While cannabis use is not recommended in pregnancy, it may be of medical value to some women in treating morning sickness or easing childbirth.
D. According to the NAS, the effects of marijuana on blood pressure are complex, depending on dose, administration, and posture. Marijuana often produces a temporary, moderate increase in blood pressure immediately after ingestion; however, heavy chronic doses may slightly depress blood pressure instead. One common reaction is to cause decreased blood pressure while standing and increased blood pressure while lying down, causing people to faint if they stand up too quickly. There is no evidence that pot use causes persisting hypertension or heart disease; some users even claim that it helps them control hypertension by reducing stress.  One thing THC does do is to increase pulse rates for about an hour. This is not generally harmful, since exercise does the same thing, but it may cause problems to people with pre-existing heart disease. Chronic users may develop a tolerance to this and other cardiovascular reactions. 
E. A variety of studies indicate that THC and other cannabinoids may exercise mild, reversible immuno-suppressive effects by inhibiting the activity of immune system cells know as lymphocytes (T- and B-cells) and macrophages. Many AIDS patients report that marijuana helps avert the deadly "wasting syndrome" by stimulating appetite and reducing nausea. Cannabinoids do not actually damage the T-cells, which are depleted in HIV patients: one study even found that marijuana exposure increased T-cell counts in subjects (not AIDS patients) whose T-cell counts had been low. Epidemiological studies have found no relation between use of marijuana or other drugs and development of AIDS. Evidence indicate that the effects of marijuana are beneficial for patients with auto-immune diseases such as multiple sclerosis or AIDS. 

F. A “Molecular Link Between the Active Component of Marijuana and Alzheimer’s Disease Pathology” reported in the 4 October 2006 issue of Molecular Pharmaceutics by the American Chemical Society indicates that marijuana is helpful in mitigating the disability of Alzheimer’s disease. Alzheimer's disease is the leading cause of dementia among the elderly, and with the ever-increasing size of this population, cases of Alzheimer's disease are expected to triple over the next 50 years. Consequently, the development of treatments that slow or halt the disease progression have become imperative to both improve the quality of life for patients and reduce the health care costs attributable to Alzheimer's disease. Here, we demonstrate that the active component of marijuana, [image: image5.png]


9-tetrahydrocannabinol (THC), competitively inhibits the enzyme acetylcholinesterase (AChE) as well as prevents AChE-induced amyloid -peptide (A) aggregation, the key pathological marker of Alzheimer's disease.  Compared to currently approved drugs prescribed for the treatment of Alzheimer's disease, THC is a considerably superior inhibitor of A aggregation, and this study provides a previously unrecognized molecular mechanism through which cannabinoid molecules may directly impact the progression of this debilitating disease.

G. There is no scientific evidence for the theory that marijuana is a "gateway" drug.  The cannabis-using cultures in Asia, the Middle East, Africa and Latin America show no propensity for other drugs. The gateway theory took hold in the sixties, when marijuana became the leading new recreational drug. It was refuted by events in the eighties, when cocaine abuse exploded at the same time marijuana use declined. As we have seen, there is evidence that cannabis may substitute for alcohol and other "hard" drugs. A recent survey by Dr. Patricia Morgan of the University of California at Berkeley found that a significant number of pot smokers and dealers switched to methamphetamine "ice" when Hawaii's marijuana eradication program created a shortage of pot.  Dr. Morgan noted a similar phenomenon in California, where cocaine use soared in the wake of the CAMP helicopter eradication campaign. The one way in which marijuana does lead to other drugs is through its illegality: persons who deal in marijuana are likely to deal in other illicit drugs as well.  
§316c Marijuana CSA Schedule III, Tobacco and Alcohol II
A. Five schedules of controlled substances; I, II, III, IV, and V are established under 21USC§812.
(1) Schedule I.— (A) The drug or other substance has a high potential for abuse. (B) The drug or other substance has no currently accepted medical use in treatment in the United States. © There is a lack of accepted safety for use of the drug or other substance under medical supervision. 

(2) Schedule II.—(A) The drug or other substance has a high potential for abuse. (B) The drug or other substance has a currently accepted medical use in treatment in the United States or a currently accepted medical use with severe restrictions. Abuse of the drug or other substances may lead to severe psychological or physical dependence. 

(3) Schedule III.— (A) The drug or other substance has a potential for abuse less than the drugs or other substances in schedules I and II. (B) The drug or other substance has a currently accepted medical use in treatment in the United States. Abuse of the drug or other substance may lead to moderate or low physical dependence or high psychological dependence.
(4) Schedule IV.— (A) The drug or other substance has a low potential for abuse relative to the drugs or other substances in schedule III. (B) The drug or other substance has a currently accepted medical use in treatment in the United States. Abuse of the drug or other substance may lead to limited physical dependence or psychological dependence relative to the drugs or other substances in schedule III.
(5) Schedule V.— (A) The drug or other substance has a low potential for abuse relative to the drugs or other substances in schedule IV. (B) The drug or other substance has a currently accepted medical use in treatment in the United States. © Abuse of the drug or other substance may lead to limited physical dependence or psychological dependence relative to the drugs or other substances in schedule IV.

B. The Attorney General may by rule— (1) add to such a schedule or transfer between such schedules any drug or other substance if he— (A) finds that such drug or other substance has a potential for abuse, and (B) makes with respect to such drug or other substance the findings prescribed for the schedule in which such drug is to be placed; or (2) remove any drug or other substance from the schedules if he finds that the drug or other substance does not meet the requirements for inclusion in any schedule under 21USC§811. The Attorney General shall, before initiating proceedings to control a drug or other substance or to remove a drug or other substance entirely from the schedules, and after gathering the necessary data, request from the Secretary a scientific and medical evaluation, and his recommendations, as to whether such drug or other substance should be so controlled or removed as a controlled substance. In making such evaluation and recommendations.  The Attorney General shall consider the following factors with respect to each drug or other substance proposed to be controlled or removed from the schedules: (1) Its actual or relative potential for abuse. (2) Scientific evidence of its pharmacological effect, if known. (3) The state of current scientific knowledge regarding the drug or other substance. (4) Its history and current pattern of abuse. (5) The scope, duration, and significance of abuse. (6) What, if any, risk there is to the public health. (7) Its psychic or physiological dependence liability. (8) Whether the substance is an immediate precursor of a substance already controlled.

1. The substantive legal issue is that marijuana is a Schedule I narcotic although it is a popular recreational drug with no fatalities and mild psychological dependence Schedule III drug.  Although it is harmless since mandatory minimum sentencing began in the 1980s more than half of the inmates in federal penitentiaries are detained on federal drug charges and 60% of those for marijuana.  A number of states have attempted to appeal the medical acceptability of marijuana use however legalization seems to be a more lucrative  approach.  There have been numerous official reports and studies, every one of which has concluded that marijuana poses no great risk to society and should not be criminalized. Most experts agree that occasional or moderate use of marijuana is innocuous, they also agree that excessive use can be harmful. Research shows that the two major risks of excessive marijuana use are:  respiratory disease due to smoking and accidental injuries due to impairment.  Marijuana produces a moderate, dose-related decrement in road tracking ability, but is "not profoundly impairing" and "in no way unusual compared to many medicinal drugs." Marijuana's effects at the higher doses preferred by smokers never exceed those of alcohol at blood concentrations of .08%, the minimum level for legal intoxication in stricter states such as California. The study found that unlike alcohol, which encourages risky driving, marijuana appears to produce greater caution.  Marijuana has no known fatalities and is reported to be successful in relieving symptoms of addiction, anxiety, tension, stress and depression, attention deficit hyperactivity disorder (ADHD), HIV/AIDS, post-traumatic stress syndrome (PTSD), insomnia, migraine, movement disorders, multiple sclerosis, digestive problems, inflammation, nausea and vomiting, cancer treatment side-effects, non-severe pain, spasms and convulsions, psoriasis and arthritis.  
Art. 17 Outpatient Medicine 
§317 Analgesics 
A. As of 2011, the prevalence of chronic pain in the general population of the United States has been estimated to be as high as 116 million adults. Arthritis and rheumatic conditions affected an estimated 43 million Americans in the late 1990s and this number is expected to increase to an estimated 60 million by the year 2020, about half of all painful conditions.  Approximately 21 million people have osteoarthritis (OA), 3.7 million have fibromyalgia and 2.1 million have rheumatoid arthritis (RA). Rheumatoid arthritis is associated with a high rate of disability, more than one-third of working persons who develop RA are unable to work after five years.  Three years after diagnosis with systemic lupus erythematosus (SLS), 40% of patients are no longer are working; inhaled, unwitting or second hand exposure to poison oak and ivy are suspected.  Arthritis and rheumatic diseases significantly limits the ability of more than seven million Americans to participate in such daily activities as going to work or school and housekeeping.  When crippled with pain, that doesn’t go away or gets worse with exercise, it is often best to reduce exertion to 40% of normal.  Disease modifying Anti-rheumatic Drugs (DMARDs) of least resistance are methotrexate an anti-neoplastic drug approved by the FDA for the treatment of arthritis that costs $1 a week; $1 clotrimazole (athletes foot crème) and hydrocortisone crème; Amantadine (Symmetrel) for flu, Ampicillin (Principen) for pneumonia, Doxycycline or Clindamycin (Cleocin) under age 8 for Staph, Metronidazole (Flagyl ER) for infectious diarrhea and joint infections can be purchased online.  Studies dating back to the 1980s recommended glucosamine and chondroitin sulfate 1,000 mg to 2,000 mg of glucosamine and 800 mg to 1,600 mg of chondroitin sulfate every day.  Because the pills are so large probiotic supplementation is needed for gastrointestinal health.  Following dextrose prolotherapy, patients experienced statistically significant decreases in pain, sustained improvement of over 75% was reported by 85% of patients. No side effects of prolotherapy were noted. The average length of time from last prolotherapy session was 14.7 months (range, 6 months to 8 years). Only 3 of 16 knees were still recommended for surgery after prolotherapy. Dextrose prolotherapy ameliorates chondromalacia patella symptoms and improves physical ability.  Prolotherapy must contain, table sugar.
1. Pain not relieved by other treatments is the most common indication for operative treatment.   Although operative treatments can produce excellent results, they also expose patients to serious risks.  Potential operative and perioperative complications include extensive blood loss, cardiac arrhythmia and arrest, nerve and blood vessel injury, infection, venous thrombosis, and pulmonary embolism.  Late postoperative complications include delayed infection and loosening and wear of implants.  Even in the absence of complications, the results of surgical procedures such as joint debridements, synovectomies, and osteotomies may deteriorate with time.  For these reasons, the potential risks and expected short-term and long-term outcomes of operative treatment must be carefully considered for each patient.  Nonetheless, individuals who fail to gain satisfactory results from nonsurgical therapy or who have progressive disease should be evaluated by a surgeon before they develop deformity, joint instability, contractures, or advanced muscle atrophy.  Before considering surgical intervention, patients should first be treated with non-operative interventions including medications, ambulatory aides, activity modification, physical therapy, and orthoses.  Braces, canes and weight reduction for obese patients can decrease symptoms.  NSAIDs and corticosteroid use should be reduced before surgery.  Sites of surgical intervention in rheumatic diseases can be the hip, knee, foot and ankle, hand and wrist, elbow, shoulder, cervical spine.  Ironically nosocomial methicillin resistant Staphylococcus aureus + Streptococcus spp. = toxic shock syndrome, an excruciatingly painful condition, resistant to all medicine but doxycycline and clindamycin (Cleocin) for children under age 8 and pregnant women.  
2. Worldwide estimate of all-cause lower-extremity amputations is 2.0–5.9 per 10,000 inhabitants. For birth prevalence rates of congenital limb deficiency they found an estimate between 3.5–7.1 cases per 10,000 births.  In the USA an estimate was found of 32,500 children (<21 years) that suffer from major pediatric amputation, with 5,525 new cases each year, of which 3,315 congenital (Ephraim et al '03).  In a study of hospitalizations in the United States in 2012, spine and joint procedures were common among all age groups except infants. Spinal fusion was one of the five most common OR procedures performed in every age group except infants younger than 1 year and adults 85 years and older. Laminectomy was common among adults aged 18–84 years. Knee arthroplasty and hip replacement were in the top five OR procedures for adults aged 45 years and  older.  According to applications for board certification from 1999 to 2003, the top 25 most common procedures (in order) performed by orthopedic surgeons are as follows: Knee arthroscopy and meniscectomy. Shoulder arthroscopy and decompression. Carpal tunnel release. Knee arthroscopy and chondroplasty.  Removal of support implant.  Knee arthroscopy and anterior cruciate ligament reconstruction. Knee replacement.  Repair of femoral neck fracture. Repair of trochanteric fracture.  Debridement of skin/muscle/bone/fracture. Knee arthroscopy repair of both menisci. Hip replacement.  Shoulder arthroscopy/distal clavicle excision.  Repair of rotator cuff tendon. Repair fracture of radius (bone)/ulna.  Laminectomy.  Repair of ankle fracture (bimalleolar type).  Shoulder arthroscopy and debridement. Lumbar spinal fusion.  Repair fracture of the distal part of radius.  Low back intervertebral disc surgery.  Incise finger tendon sheath.  Repair of ankle fracture (fibula). Repair of femoral shaft fracture. Repair of trochanteric fracture.  Knee surgery is the most common surgical procedure and knee surgeries are four of the top ten most  performed orthopedic procedures; total knee replacement is the most common major arthroplasty.  Surgeons who perform total knee replacements should also be qualified to perform less invasive procedure of cartilage replacement using the patient's own cartilage stem cells to reduce recovery time and surgical risk. 
3. Every year more than 15 million people in the U.S. have surgery and some 40 million people will undergo a procedure requiring an anesthetic.  Some 2,000 of these patients will die from causes related to their anesthesia care. An anesthesia death rate of 1 in 20,000.  Since 1950 the number of physician anesthesiologists in the United States has increased approximately six-fold.  At the same time, the mortality associated with anesthesia has dramatically declined.  In 1954 deaths attributable to anesthesia were estimated to be about one in 2,700 patients.  In the 1990s the reported mortality attributed to anesthesia was between one in 20,000 to one in 250,000 or less depending on the patient group being studied. There is less than a one percent chance that an otherwise healthy person will die on the operating table and about three percent chance of disabling complications.  Emergency surgeries are much more dangerous.  Severe complications associated with anesthesia occurred in one in 170 anesthetics, in a study where headaches were included as a severe complication. In another study major complications were reported to be one in 731 cases. The risk of surgery increases dramatically as physical status deteriorates.  Currently 65-70 percent of all surgeries are done as outpatients.  Another 20-30 percent are performed as same day admits (you might stay overnight after, but not before surgery).  Even the vast majority of open-hear and brain surgery patients are admitted the morning of surgery.  About 5 percent of surgeries are performed in surgeons’ offices.  In 1984, less than a half-million surgical procedures were done in the office.  In 1990, the number was estimated at 1.2 million.  In 1996, it was estimated at more than 3.4 million surgeries.  More than 3 million procedures were performed in doctors’ and dentists’ offices in 2000 (Sweeney ’03: Xiii ,10, 17).  The U.S. surgical death rate is estimated that 1.14 percent of patients who go in for surgery never leave the hospital.  Researchers in the United Kingdom looked at more than 46,000 patients in 28 European countries who underwent non-cardiac surgery.  They found that 4 percent of them died before they could make it out of the hospital.  Nearly 75 percent of patients in Europe who died did not get admitted to an intensive care unit (ICU).  The surgery death rates that the researchers found in other countries ranged from Latvia, which at 21.5 percent had the worst death rate, to Iceland with a rate of 1.2 percent (Padel '12).  Despite a growing interest in price transparency, obtaining price information for a common medical procedure (total hip arthroplasty) is very difficult. Many healthcare providers are not able to provide reasonable price quotes. They also found enormous variation in the quoted prices for elective hip arthroplasty -- from $11,100 to more than $125,000.  Working age surgical patients require better coordination with social security disability insurance, if they do not recover their ability to work after surgery with physical therapy, to better regulate and exchange information on the safety and effectiveness of the least invasive surgical procedure paid for by health insurance.
4. The first element in pain management is accurate assessment and diagnosis of the cause of the pain.  Assessment should include attention to possible psychological and sociocultural factors that could be contributing the pain experience.  For acute nociceptive pain, less than 30 days duration, pharmacological interventions should follow a step-wise approach using non-opioid non-steroidal and opioid analgesics either singly or in combination, as indicated by pain intensity.  Depending on the specific musculoskeletal disorder, initially conservative combinations of corticosteroid injections, activity modification, splints, counterforce bracing, local heat or cold, and in some cases, surgical procedures may be indicated for pain relief and/or to preserve function.  Whenever possible, rapid return to full activity and work is best.  In a study of nursing home residents, 71% had at least one pain complaint, and for 34% of those, pain was constant.  Yet only 15% had received analgesic medication in the previous 24 hours.  The only analgesic drug that anyone would be comfortable with them consuming every 24 hours is marijuana.  It is held that nursing homes should allow their staff and patients to  to grow marihauna at the nursing home.
Analgesics

	Drug Class
	Trade Name
	Indications

	Local Anesthetic
	Xylocaine, novocaine, and marcain


	Injected into the tissues in close proximity to he nerves in the region of the origin of the pain, and they will block the transmission of pain signals from these nerve fibers for up to eight to twelve hours after surgery.  

	General Anesthetic
	Anasthetic gases: Forane, halothane Svufluran (Utane); Injectable: thiopentone sodium
	Forane has largely replaced halothane as the anesthetic gas of choice for adults.  Sevoflurane (Ultane) is replacing halothane as the anesthetic of choice in pediatrics, but it is expensive.

	Narcotics
	Opioids: Morphine sulfate (Avinza, Depodur,Duramorph, Infumorph, Kadian, MS Contin, Morphine sulfate), 

Hydromophone (Dilaudid, Dilaudid HP, Exalgo), 

Medperidine (Demerol)  

Methadone HCl (dolophine), Oxycodone (Oxecta, Oxycontin), Oxymorphone HCl (Opana, Opana ER), Tapentadal HCl (Nucynta, Nucynta ER), 

Codeine + APAP (Tylenol with Codeine # 3 & 4), 

Dihydrocodeine +ASA +Caffeine (Synalgos-DC), 

Hydrocodone + APAP (Hycet, Lorcet, Lortab, Maxidone, Norco, Vicodin, Xodol, Zamicet, Zydone), Hydrocodone + ibufprofen (Ibudone, Reprexam, Vicoprofen), 

Oxycodone HCl + APAP (Magnacet, Percocet, Roxicet, Tylox), 

Oxycodone HCl + ASA (Percodan) Synthetic: fentanyl (Abstral, Actiq,Durage SIC, Fentora, Lazanda, Onsolis)
	More than 25 alkaloids obtained from opium and its extracts, the most important are morphine (4-21%) codeine (0.8-2.5%) noscapine or narcotine (4-8%) papaverine (0.5-2.5%) and thebaine (0.5-2%). Fentanyl is about 100 times more potent than morphine in relieving pain.  Opiates are addictive. Narcotic Antagonists prevent or abolish excessive respiratory depression caused by the administration of morphine or related compounds. Naltrexone became clinically available in 1985 as a new narcotic antagonist. Its actions resemble those of naloxone (Narcan), but naltrexone is well is well absorbed orally and is long acting, necessitating only a dose of 50 to 100 mg. Bupenorphine is also used in treating opiate addiction. 

	Nonsteroidal anti-inflammatory drugs (NSAIDs)
	Salicylates: Aspirin (acetylsalicylic acid, Bufferin, Bayer, and Excedrin), Diflunisal, Salsalate; 
Propionic acid derivatives: Ibuprofen (Advil, Motrin, Nuprin), Dexibuprofen, Naproxen (Aleve), Fenoprofen, Ketoprofen (Actron, Orudis), Dexketoprofen, Flurbiprofen, Oxaprozin Loxoprofen; 
Acetic acid derivatives: Indomethacin, Tolmetin, Sulindac, Etodolac, Ketorolac (Toradol), Diclofenac (FDA Safety alert), Nabumetone; Enolic acid (Oxicam) derivatives: Piroxicam, Meloxicam, Tenoxicam, Droxicam, Lornoxicam, Isoxicam; 
Fenamic acid derivatives (Fenamates); Mefenamic acid, Meclofenamic acid, Flufenamic acid, Tolfenamic acid; 
Selective COX-2 inhibitors (Coxibs): Celecoxib (FDA alert), Rofecoxib (withdrawn from market), Valdecoxib (withdrawn from market),Parecoxib (FDA withdrawn, licenced in the EU), Lumiracoxib TGA (cancelled registration), Etoricoxib (not FDA approved, licenced in the EU), Firocoxib used in dogs and horses; 
Sulphonanilides: Nimesulide (systemic preparations are banned by several countries for the potential risk of hepatotoxicity); 
Others: Licofelone acts by inhibiting LOX (lipooxygenase) & COX and hence known as 5-LOX/COX inhibitor; Lysine clonixinate
	Anti-inflammatory, analgesic, and antipyretic agents used to reduce pain, decrease gelling, and improve function in people with many different forms of arthritis.  There are at least 20 different NSAIDs currently available in the United States. More than 30 million Americans use NSAIDs to soothe headaches, sprains, arthritis symptoms, and other daily discomforts.

	Corticosteroids
	Prednisone, prednisolone
	Discovery of the dramatic anti-inflammatory effects of corticosteroids in the setting of treating rheumatoid arthritis won a Nobel Prize in 1950.  It however causes dramatic bone loss and cannot therefore be used in the treatment of osteoporosis, nor are corticosteroids used for long term pain relief.

	Disease modifying antirheumatic drugs (DMARDs)
	Methotrexate (MTX), Antimalarials, hydroxychloroquine and chloroquine, oral nimcycline, auranofin (oral gold), leflunomide, azathioprine, cyclosporine, D. penicillamine, TNF inhibitors  

	Diverse group of agents that reduce the signs and symptoms of rheumatoid arthritis and other arthritides such as psoriatic arthritis and prevent radiologic joint damage. Methotrexate (MTX) is commonly employed as the initial DMARD for the treatment of moderate to severe rheumatoid arthritis.  

	Benzodiazepines 
	Amitriptyline (temazepam, zolpidem, and triazolam)
	Widely used for the poor sleep associated with fibromyalgia and related chronic pain syndrome but are addictive and no subsititute for the maintenance of common-sense sleeping practices, because sleep aids are the leading cause of fatal drug overdose.

	Marijuana 
	Cannabis sativa
	Patients benefit from both THC, for its mood enhancing and CBD, for its anti-inflammatory, sedative and neuroprotective, qualities. Reported as successful in relieving symptoms of addiction, anxiety, tension, stress and depression, attention deficit hyperactivity disorder (ADHD),  HIV/AIDS, post-traumatic stress syndrome (PTSD), insomnia, migraine, movement disorders, multiple sclerosis, digestive problems, inflammation, nausea and vomiting, cancer treatment side-effects, pain, spasms and convulsions, psoriasis and arthritis. 


Source: Klippel et al ’01; Sweeney ’03, Wikipedia ‘13
B. Liberal infiltration of local anesthesia at the site of surgery, early administration of oral narcotic medication, and the administration of Toradol and Lidocaine are important for successful treatment of pain in the outpatient. The spinal and epidural are different.  The epidural space is approximately one to two millimeters shy of the membrane that contains the spinal fluid bathing the spinal cord (the dura mater).  The proper placement of the epidural needle is just outside the dura.  This is where medication is deposited in epidural anesthesia.  For the spinal, the tough dura mater is intentionally penetrated with a much finer spinal needle that enters the space where the spinal fluid is contained, where medication is deposited.  Spinal headache, that are worse upon standing or sitting and are relieved by laying down, occur in far less than one in 100 patients.  Conservative therapy for spinal headache includes pain medicine, rest, hydration and intravenous or oral caffeine.  For those with incapacitating spinal headache or those who do not get better in 48 hours, an epidural blood patch (EBT) can be performed.  In an EBT the anesthesiologist removes a syringeful of the patient’s blood from an arm vein under sterile technique and injects this blood into the epidural space above the spinal needle puncture in the dura.  This blood forms a patch of sorts over the hole in the dura, which prevents further escape of spinal fluid.  EBP is almost immediately successful in relieving the headache in more than 95 percent of cases. Serious nerve injury and/or paralysis following spinal anesthesia is an exceedingly rare event, maybe one in 66,000.
1. Every year more than 15 million people in the U.S. have surgery and some 40 million people will undergo a procedure requiring an anesthetic.  Some 2,000 of these patients will die from causes related to their anesthesia care.  Since 1950 the number of physician anesthesiologists in the United States has increased approximately six-fold.  At the same time, the mortality associated with anesthesia has dramatically declined.  In 1954 deaths attributable to anesthesia were estimated to be about one in 2,700 patients.  In the 1990s the reported mortality attributed to anesthesia was between one in 20,000 to one in 250,000 or less depending on the patient group being studied. There is less than a one percent chance that an otherwise healthy person will die on the operating table and about three percent chance of disabling complications.  The risk of surgery increases dramatically as physical status deteriorates.  Currently 65-70% of all surgeries are done as outpatients.  Another 20-30% are performed as same day admits (you might stay overnight after, but not before surgery).  Even the vast majority of open-hear and brain surgery patients are admitted the morning of surgery.  About 5 percent of surgeries are performed in surgeons’ offices.  In 1984, less than a half-million surgical procedures were done in the office.  In 1990, the number was estimated at 1.2 million.  In 1996, it was estimated at more than 3.4 million surgeries.  More than 3 million procedures were performed in doctors’ and dentists’ offices in 2000.  Despite a growing interest in price transparency, obtaining price information for a common medical procedure (total hip arthroplasty) is very difficult. Many healthcare providers are not able to provide reasonable price quotes. They also found enormous variation in the quoted prices for elective hip arthroplasty -- from $11,100 to more than $125,000.  The investigators used a standard script when contacting the hospitals. The caller (Rosenthal in all cases) said she was helping her grandmother do a price comparison in anticipation of an upcoming elective hip arthroplasty. The script included other elements including the specific ICD-9 and CPT codes, likely length of stay, and the need for post-discharge care. The mean price at top-ranked hospitals for which full information was found was $53,140; at the unranked hospitals, it was slightly lower at $41,666 (P=0.07).
2. General anesthesia is a reversible drug-induced coma during which a patient will not perceive of respond to painful stimuli (surgery).  The four A’s of general anesthesia are Analgesia – absence of pain; Amnesia – loss of retentive memory; Anesthesia – unconsciousness; Akinesia – absence of motion (Sweeney ’03: 66). Anesthetic drugs depress vital functions of all types of cells, but especially those of nervous tissue.  General anesthetics depress the central nervous system so that all sensitivity to pain is lost and the individual suffers a lapse in consciousness.  Local anesthetics can applied directly to the restricted area at which relief of pain is desired.  Anesthetics such as thiopentone sodium are delivered by intravenous injection, but more commonly anesthesia is by inhalation using nitrous oxide (laughing gas), halothane, and other drugs, often in combination.  Pre-anesthetic medication to relieve pain and to decrease preoperative apprehension include morphine and morphine derivatives, scopolamine and others.  Historically, general anesthesia was first induced by inhalation of ether vapor in 1846.  On Friday, October 16, 1846, at approximately 10:30 in the morning, the first public demonstration of general anesthesia occurred at the Massachusetts General Hospital in Boston.  The operation was scheduled to begin at 10A.M but the anesthetist, William T.G. Morton, a part time dentist, was late.  He was waiting for the delivery of the glass bottle apparatus invented the day before that he would use of the administration of ether vapor to induce anesthesia.  The patient was a housepainter named Edward Gilbert Abbott who was to have a growth removed from the left side of his neck by surgeon J.C. Warren.  Warren was one of the founders of the Mass General Hospital and a Dean of the Harvard Medical School.  In front of a gallery of physicians, medical students and a newspaper reporter, seated in the steep, domed amphitheater, Morton used ether liquid contained inside the specially designed glass bottle with a mouthpiece for the patient, Mr. Abbott, to inhale gaseous ether vapor.  After several minutes of inhaling from the mouthpiece, Abbot became unconscious.  Warren performed the surgery for the removal of the mass on the neck in a matter of minutes, without Abbott demonstrating any evidence of pain.  Oliver Wendell Holmes, who was a spectator in the amphitheater that morning, wrote, “The state should, I think, be called ‘Anaesthesia’ from the Greek word meaning “insensible” or “without feeling”.  Within weeks, much of the civilized world knew of ether and the discovery of surgical anesthesia.

3. Ether vapor was soon followed by the use of chloroform vapor in England.  The use of nitrous oxide gas as a supplement to ether and chloroform vapor came some twenty-five years later with the development of compressed nitrous oxide in a cylinder.  Anesthesia by inhalation of these gases was the primary method of anesthesia induction for almost a century after the first use of ether. Halothane is an anesthetic vapor that was released for use as a general anesthetic in 1956.  Chloroform was known for its wicked dose-related liver toxicity in humans.  After extensive studies on rates before its release for use on humans halothane seemed immune from this hazard.  But in 1963 sporadic reports of unexplained massive liver damage following exposure to halothane caused concern among anesthesiologists.  The National Halothane Study concluded that although massive liver damage following halothane exposure can occur, it is exceedingly rare.  The risk of this complication is greater with multiple exposures to halothane vapor and in the patient with obesity.  Fatal liver damage following exposure to halothane was calculated to be approximately one in 35,000 anesthetics.  Halothane hepatitis was found to be an extraordinarily rare occurrence in children.  Unexplained fever and jaundice associated with halothane use might reasonably be considered a contraindication to its subsequent use.  Forane has largely replaced halothane as the anesthetic gas of choice for adults.  Isoflurane (Forane) has been available since the 1980s, undergoes minimal metabolism in the liver, and has not been shown in any well-conducted study to cause liver damage directly related to any effect of the vapor.  Sevoflurane (Ultane) is replacing halothane as the anesthetic of choice in pediatrics, but it is expensive. 

4. The preferred method of anesthesia induction in adults is by intravenous injection of the anesthetic drug thiopentone sodium.  Intravenous induction results in a very rapid transition from awake to general anesthesia.  This is smoother and swifter than inhalation induction.  General anesthesia takes the patient form wide awake to drug-induced coma in a matter of seconds and maintains this state for the duration of surgery.  During the surgery, general anesthesia keeps the patient uconscious, without pain, without memory and without movement, al the while maintaining the patient’s vital functions as close to normal as possible.  Within minutes of the termination of general anesthesia, the patient is returned to consciousness to begin the recovery from surgery.   If a muscle paralyzing drug is used an electronic device to accurately monitor the extent of muscle weakness called a nerve stimulator is used.  The nerve stimulator is often attached to the wrist, and using an electrical pulse stimulator, the twitch of your thumb is measured and this will indicate the level of muscle paralysis. 
C. Narcotics, also known as opioids, are derived from opium (Papaverum somniferum) that has been used for pain relief for thousands of years.  Potent opioids commonly use in the postoperative patient are morphine, Dilaudid, and rarely, Demerol.  In some cases, a superpotent synthetic narcotic, fentanyl, is used postoperatively.  Fentanyl is about 100 times more potent than morphine in relieving pain.  Weak opioids drugs, like Darvocet and Vicodin, are widely prescribed narcotics for mild to moderate pain following surgery.  Codeine is another weak opioid available in liquid form and more commonly uised for mild to moderate pain in the pediatric population.  Narcotics taken by the oral route result in highly variable blood levels due to unpredictable absorption from the gastrointestinal tract.  However, because 65 percent of all surgeries are done on an outpatient basis, we must rely heavily on the oral route.  Weak opioids are inadequate for severe surgical pain.  The most common routes of administration of potent narcotics for severe pain are: by injection – either intravenous (directly into the bloodstream), subcutaneous (into the fat below the skin), or intramuscular (directly into the muscle); or by the spinal or epidural route. Blood levels of narcotic medication following intravenous injection are more predictable than intramuscular injection. Use of spinal morphine may produce intense analgesia for eighteen to twenty-four hours, and the epidural catheter can be left in and morphine continued for days.  A patient controlled analgesia (PCA) device is a computer controlled pump that delivers predetermined dose of narcotic into you intravenous tubing whenever you press a button.  Studies have shown decreased total narcotic usage with PCA when compared to intermittent injections (Sweeney ’03: 157, 159, 160).

1. Of the more than 25 alkaloids obtained from opium and its extracts, the most important are morphine (4-21%) codeine (0.8-2.5%) noscapine or narcotine (4-8%) papaverine (0.5-2.5%) and thebaine (0.5-2%).  Isolated in 1803, morphine came into general use as a painkiller in the 1830s, but only after the perfection of the hypodermic needle in 1853 could the drug be used to obtain rapid relief.  It was widely dispensed during the American Civil War and the Franco-Prussian war and addiction to morphine became known as the soldier’s disease.  Substitutes were sought, and in 1898, with major acclaim, heroin was placed on the market as a harmless, nonaddicting substitute for morphine and codeine.  By 1905 a leading text asserted that heroin was addictive.  Action in the central nervous system includes a general decrease in brain arousal to painful stimulation and also depresses repiration in overdose.  Female addicts often have delayed and irregular menstruation and likelihood of pregnancy is reduced, if pregnancy results, there is a much greater risk of a handicapped birth, such as low birth weight. Heroin overdoses that fatally depressed respiration accounted for 1154 deaths during 1970 alone. The average person who injects heroin daily develops the habit within 2 weeks (based on normal dose of 1/6-1/4 grains of morphine 4 times daily for 2 weeks).  Tolerance develops swiftly and when the addict wants to repeat the intensity of the first euphoric experience he must increase the dose.  The addict feels normal for only a short period whereupon withdrawal symptoms appear until another dose is administered.  The addict begins to inject heroin not to feel good but to prevent feeling sick.  Withdrawal is characterized by muscle twitching of the feet and legs, about 12 hours after the last dose of heroin, and this increases for several days (thus the term “kicking the habit”).  Treatment by pharmacological methods in the United States have centered around methadone maintenance programs.  
2. Methadone is synthetic addictive opiate developed in Germany during World War II.  Methadone depresses respiration less acutely than morphine and heroin and is equally powerful.  It does not produce as much euphoria or drowsiness and withdrawal symptoms are less severe because they occur over a longer period.  In treatment programs methadone is given orally once a day, with the daily dose of 10mg increased to 40-50 mg during the first stage.  At this level craving for opiates disappears.  At still higher doses (80-140 mg) methadone prevents withdrawal symptoms, stops the desire for opiates and blocks the pleasurable effects of opiates.  The side effects of methadone resemble those of other opiates (weight gain 80%, constipation 70%, delayed ejaculation 60%, increased use of alcohol, increased frequency of urination 37%, numbness in the extremities 32%, and hallucination 17%) and many relapse to heroin.  Elsewhere addicts are administered heroin, thereby eliminating the criminal element.  Lactuca quercina and L. virosa (Asteraceae) are cultivated in France, and the extracted lactucarium, reputed to be a mild sedative is used in cough mixtures to replace opium.  In Thailand leaves of Mitragyna speciosa (Rubiaceae) are chewed and smoked as a substitute for opium, as are seeds of Pterygota alata (Sterculiaceae) in Pakistan.  A tincture of oats (Avena sativa) has been employed successful for centuries by Ayurvedic Indian practitioners to cure the opium habit. The Journal of the American Medical Association reports that drug overdose deaths were on the rise for the 11th straight year. There were a total of 38,329 drug overdose deaths in 2010 according to the Centers of Disease Control and Prevention -- and 60 percent were due to medications, the majority of which were prescription drugs.  Opioid drugs, which include OxyContin and Vicodin, were the most frequently involved, accounting for three out of four medication overdose deaths. Only 17 percent of the deaths were suicides, meaning the vast majority were unintentional overdoses.  The Department of Justice reported that fatal overdoses from methadone increased from 500 in 1999 to more than 5,000 in 2006. Narcotic Antagonists prevent or abolish excessive respiratory depression caused by the administration of morphine or related compounds. Naltrexone (Narcan) became clinically available in 1985 as a new narcotic antagonist. Its actions resemble those of naloxone, but naltrexone is well is well absorbed orally and is long acting, necessitating only a dose of 50 to 100 mg.  Narcotic Antagonists must be made available as rescue medicine with opioid prescriptions.
D. Nonsteroidal anti-inflammatory drugs (NSAIDs) are anti-inflammatory, analgesic, and antipyretic agents used to reduce pain, decrease gelling, and improve function in people with many different forms of arthritis.  There are at least 20 different NSAIDs currently available in the United States.  Several COX -2 inhibitors have been withdrawn from the market and are not approved for use in the United States although some are still in use in Europe. NSAIDs are as effective at inhibiting osteorthrtitic pain, dental pain, and the pain and inflammation associated with RA as is naproxen at 500 mg twice per day, ibuprofen at 800 mg three times per day, and diclofenac at 75 mg twice per day, without endoscopic evidence of gastro-duodenal damage and without affecting platelet aggregation. NSAIDs are metabolized predominantly in the liver and excreted in the urine.  NSAIDs may produce toxic effects in any organ system, hepatoxicity, renal adverse effects, prostaglandin-related adverse events, platelet aggregation, neutropinia and gastrointestinal effects can are all known adverse events. An estimated 10-20% of NSAID patients experience dyspepsia, and NSAID-associated upper gastrointestinal adverse events are estimated to result in 103,000 hospitalizations and 16,500 deaths per year in the United States, and represent 43% of drug-related emergency visits. Many of these events are avoidable; a review of physician visits and prescriptions estimated that unnecessary prescriptions for NSAIDs were written in 42% of visits.  Probiotics are recommended to neutralize the gastrointestinal side effects.  
1. Corticosteroid use is one of the most important and controversial subjects in rheumatology.  The discovery of the dramatic anti-inflammatory effects of corticosteroids in the setting of treating rheumatoid arthritis won a Nobel Prize in 1950.  The realization, however, that long-term supraphysiologic therapy produced devastating side effects led to polarized views of the role of corticosteroids in the therapy of rheumatic diseases – Daily or alternate day high-dose oral treatent (e.g. 60 mg of prednisone daily for up to one month, followed by tapering to the lowest possible dose that maintains disease control is often employed in thrombocytopenia or pleurisy. Corticosteroids are not merely powerful anti-inflammatory drugs, but rather are essential hormones involved in maintaining homeostasis of numerous physiologic functions.  Both corticosteroid deficiency and excess have pathophysiologic consequences.  Steroids, such are the most common cause of drug-induced bone loss.  To prevent calcium loss, all patients on steroids need to take 1500 milligrams of calcium a day in their diet, with supplements, or both. Also to improve calcium absorption while on steroids, v800 IU per day of vitamin D is taken.  Steroids lower the levels of gonadal hormones (estrogen in women and testosterone in men), which can also cause bone loss, therefore estrogen for women and testosterone for men, may need replacement.  Steroids prevent osteoblasts from maturing and making new bone, resulting in bone loss.  Steroids also prevent calcium absorption and increase calcium loss.  At a dose of 7.5 milligrams a day for 6-12 months, prednisone results in a loss of 10 to 20 percent of spinal trabecular bone.  After the initial rapid loss of trabecular bone, steroids cause slow but continual loss of both cortical and trabecular bone of 1 to 2% per year. Long term high dose consumers of corticosteroids must experiment with other analgesic and physical therapeutic pain management methods to minimize reliance upon corticosteroids.  Calcitonin is an injectable drug used in the treatment of osteoporosis to increase bone density and mass that is also an effective analgesic for bone pain.
E. Δ’-3,4-trans-tetrahydrocannabinol (Δ’-THC) responsible for the pscyhoactivity of marihuana of Cannabis sativa (Cannavaceae) is unique because it is nonnitrogenous.  Although other tetrahydrocannabinols are present and may help induce a euphoric state.  The fresh plant contains almost exclusively cannabidiolic acids, the precursor of the active THCs, which are transformed during the drying and storage of the material, during extraction.  Transformation may also occur during smoking, indeed, the effective dose on smoking 200-250µg/kg, on ingestion it is 300-480µg/kg.  Early use and domestication of Cannabis sativa is lost in the antiquity of Asia.  It was valued as long ago as 6000 BC in China, the Assyrians used it as incense, and in India and Africa the drug played major roles in religion and magic, as an aphrodisiac, and in activities requiring endurance or physical effort.  An early mention of its intoxicating resin dates from 600 BC when Herodotus wrote that the Scythians burned its seeds to produce a narcotic smoke.  Galen recorded the use of hemp in cakes which if eaten in sufficient quantity would induce intoxication.  Its most universal value is as an euphoric narcotic: the user finds himself in a dreamy state of altered consciousness, often with a feeling of well-being, exaltation and inner joy.  But this extremely good feeling may alternate with states of depression where panic and fear of death are experienced.  Commonly ideas are disrupted, uncontrollable and sometimes plentiful.  Vivid hallucinations may be experienced, they sometimes are pleasant and have sexual overtones.  Marihuana has been used to treat glaucoma and it shows antibiotic activity against Gram + bacteria.  Δ’-THC is highly fat soluble and binds to plasma and cellular proteins, its metabolites accumulate in the brain and other tissues, and it affects the central nervous system by altering the turnover rate of the major neurotransmitters norepinephrine, serotonin, and acetylcholine.  Cannabis intoxication prevails almost throughout the world.  It is the opium of the poor.
1. Marijuana has beneficial uses for many medical conditions. Marijuana improves appetite, reduces nausea and vomiting, which often accompanies chemotherapy.  Marijuana is an effective pain reliever, especially in cases of neuropathic “burning and shooting” types of pain.  The anti-inflammatory properties of the active ingredients of the marijuana plant have also proven useful in treating many medical conditions including arthritis and glaucoma.  One of the most important factors in choosing marijuana is a medicine is its safety.  There are no known fatalities from marijuana and an overdose usually leads to a desire to lay down and go to sleep.  Animal studies have shown that a lethal dose of cannabinoids would be around 40,000 times the typical human dose, around 40 to 80 pounds of buds or their extracts all at once.  Adverse effects are described as feeling overwhelmed, panicked, paranoid or experiencing an increased heart rate.  Some strains, especially those with extremely high THC content, are more likely to affect new patients in these ways.  Strains with high CBD content modulate the effects of THC, so they are less likely to have these adverse affects.  Unhygienic practices, such as the use of chemical pesticides, leave harsh residues on the plant that are dangerous to ingest or inhale.  Molds and fungus also pose a risk to some patients.  So it is best to know where you medicine is coming from. Marijuana is a flowering plant with many different varieties sharing many chemical characteristics.  However the varieties have different effects that provide targeted benefits for a wide range of medical conditions.  Marijuana is a hardy plant with five-fingered leaf.  These leaves grow along strong branches that extend laterally form the main stem.  The flowers develop along the ends of the branches, forming thick clusters that are usually thin and long or bulky.  They produce a sticky crystalline resin and have a strong, sweet-to-pungent aroma.  Some varieties grow tall and lanky, while others grow short and bushy.  Each variety has its own growth rate, appearance and medical usefulness. Marijuana is different from other annual plants because it is “dioecious” meaning male and female flowers grow on separate plants.  When the female plants are not pollinated the flowers remain seedless. These seedless buds are known as “sinsemilla”, Spanish for “without seed” and are distributed as medicine.

2. Cannabinoids are pharmacologically active compounds.  When you use marijuana the cannabinoids find their way to their target, your body’s cannabinoid receptors.  The cannabinoids bind to one of the receptors.  This might make you feel euphoric and relieves the symptoms of your medical conditions. The major active chemical compounds found in marijuana are: (1) Delta-9-Tetrahydrocannabinol (Δ-9-THC) or THC for short, is the most psychoactive cannabinoid found in marijuana.  THCA (tetrahydro-cannabinolic  acid) is highly concentrated in the flowering clusters or buds.  It converts to the more active form, THC, as it dries. Cannabidol (CBD) is the second most predominant cannabinoid in marijuana.  This compound continues to provoke interest for its therapeutic value.  It has little or no psychoactive properties.  Researchers and patients have begun to focus on the beneficial effects of using THC and CBD together, as well as CBD’s individual effect on diseases and afflictions.  CBD reduces anxiety and panic in some panic in some patients.  CBD is anti-inflammatory, sedative, and a neuroprotective agent.  Medical demand is high for CBD-rich strains so marijuana breeders have begun producing high CBD level plants.  Cannabigerolic acid is a chemical precursor to THC and CBD.  Cannabinnol (CBN) is the third most prevalent chemical compound in marijuana, cannabinol is the incidental product of the chemical breakdown of THC.  You may find higher levels of CBN in improperly stored marijuana resulting in weakened, diminished medical effect.  Terpenoids are plant-produced odor molecules resulting in marijuana’s distinct aroma.  They affect the quality of the experience by altering THC’s effects.  They determine whether the effect is relaxing energizing or bubbly.  The terpenoids alter these effects of the cannabinoids pharmacologically.  Marijuana also has over 20 known flavonoids, a large class of water soluble plant pigments that contribute to plant color.  Marijuana has unique flavonoids – dubbed cannaflavins – that have both anti-inflammatory and antioxidant properties.  Flavonoids may immobilize viruses and allergens.  In California and Colorado, patients using medical marijuana have the added security of laboratory-tested marijuana.  Not only does the testing lab certify a hygienic product, but it also measures the levels of THC, CBD, and CBN in the medicine, which provides patients with more information.  In places with a legal market, lab testing has become industry standard, pushing growers to produce clean and healthful medicine.

3. The effects of marijuana are produced by a cannabinoid receptor system in the body consisting of at least two receptor types: CB1 and CB2.  CB1 receptors are found exclusively in the brain.  They are concentrated in the hippocampus and cerebral cortex which controls memory and cognition.  CB1 receptors interact with marijuana’s active compounds to produce its psychoactive effects including the euphoric, blissful state that often makes pain more manageable.  CB2 receptors are termed “peripheral receptors” because they are found outside the brain, primarily in the immune system and organs, especially the spleen and in white blood cells.  They may be responsible for cannabinoids’ other effects, including the reduction of inflammation.   Some studies indicate beneficial effects from marijuana on neurodegenerative disorders such as Multiple Sclerosis (MS), Alzheimer’s, Parkinson’s and Huntington’s diseases.  Endocannabinoids are substances produced naturally when the body activates the CB1 and CB2 receptors to regulate body processes and provide relief from stress and discomfort.  The principal endocannabinoid is arachidonylethanolamide, or anandamide (AEA).  This naturally occurring lipid is a neurotranmitter found it the brains of all animals on the planet except insects.  The endocannabinoid system has multiple functions including regulating immunity, inflammation, neurotoxicity, blood pressure, appetite, gastrointestinal function, glaucoma, epilepsy, depression and stress.  Marijuana has been reported as successful in relieving symptoms of addiction, anxiety, tension, stress and depression, attention deficit hyperactivity disorder (ADHD),  HIV/AIDS, post-traumatic stress syndrome (PTSS), insomnia, migraine, movement disorders, multiple sclerosis, digestive problems, inflammation, nausea and vomiting, cancer treatment side-effects, pain, spasms and convulsions, psoriasis and arthritis.  
§317a Antibiotics
A. Since the advent of antibiotic therapy, the mortality rate from infections has dropped dramatically.  However, between 1990 and 2000, as patented antibiotics became generic, there was a 40% decline in antibiotic prescriptions in the US.  Therapy is successful only when diagnosis is made early and it was convenient to have a medicine cabinet stocked with generic broad spectrum antibiotics selected to treat the antibiotic resistant diseases purchased from the Indian generic pharmaceutical industry.  Antibacterial agents are among the most commonly prescribed drugs of any kind worldwide.  At least 150 million antibiotic prescriptions are written in the United States each year, many of them for children.  Use of antibacterial agents in hospitals in the United States accounts for 20 to 50% of all drug costs and represents the largest expenditure for any pharmacologic class.  Online pharmaceutical exports to the United States are a $10 billion a year industry. In the outpatient setting, the costs of antibacterial drugs are second only to those of cardiovascular agents.  A survey of office-based physician found that between 1980 and 1992 there was a marked increase in the use of expensive broad spectrum antimicrobials.  It is not unusual for the purchase cost in 1995 of a newer parenteral antibiotic to be $1,000 to $2,000 for a 10 to 14 day course of treatment.  Therapy with a new oral antibiotic can easily cost $50 to $60.  The cost of an office visit to get a prescription, administrative costs, monitoring costs and pharmacy charges must be added to these figures for a start-up fee for an as needed refillable prescription of around $150 dollars.  About the same price as stocking up the medicine cabinet at the online pharmacy.  
1. The discoveries of the sulphonamide (1939), penicillin (1945) and streptomycin (1952) classes of antibiotics won the Nobel Prize for Medicine.  Metronidazole (Flagyl ER) is easier on the gut because it is effective against antibiotic resistant Clostridium dificile, and a safe bet for all gastrointestinal, urinary and lower body infections.  Ampicillin (Principen), made from penicillin nucleus and 3H2O is the first choice organic antibiotic for pneumonia and meningitis.  Doxycycline (1967), the once a day antibiotic, is cheapest and highly effective against Methicillin Resistant Staphylococcus Aureus (MRSA) and greatly promotes scarless would healing but tetracycline class antibiotics cause permanent yellowing of developing teeth in children, are for adults only.  
Antibiotic Treatment for Bacterial Infections

	Bacteria
	Infections
	Usual Antibiotic
	Comments

	Actinomyces israelii
	Actinomycosis, lumpy jaw disease, abscesses
	Penicillin
	An anaerobic infection

	Arcanobacterium haemolyticum 
	Pharyngitis
	Erythromycin
	Rash similar to scarlet fever

	Bacillus anthracis
	Anthrax
	Penicillin, ciprofloxacin, doxycycline
	Rate in nature; was used as a bioterrorism weapon

	Bacillus cereus
	Diarrhea
	Supportive care
	Food borne

	Bacteroides species
	Abscesses
	Metronidazole
	Anaerobes; part of normal flora of the bowel

	Bartonella henselae
	Cat-scratch disease
	None or azithromycin
	Kittens are the usual transmitters

	Bordetella pertussis
	Whooping cough
	Erythromycin, azithromycin
	Infection can be prevented by immunization

	Borrelia burgdorferi
	Lyme disease
	Doxycycline, amoxicillin, ceftriaxone
	Transmitted by ticks

	Borrelia recurrentis
	Relapsing fever
	Penicillin
	Transmitted by body lice and ticks

	Brucella species: abortus, melitensis, suis, canis
	Brucellosis: flu-like symptoms
	Doxycycline
	Rare in the United States; acquired by animal contract or drinking unpasteurized milk

	Burkholderia cepacia
	Pneumonia
	Meropenem
	Causes illness in people with cystic fibrosis or chronic granulomatous disease

	Campylobacter species: fetus, jejuni, coli
	Diarrhea
	Azithromycin
	Transmitted by food and animals

	Chlamydia psittaci
	Psittacocis (pneumonia)
	Doxycycline
	Acquired from birds

	Chlamydia trachomatis
	Genital tract infection, newborn conjunctivitis, infant pneumonia, trachoma
	Erythromycin, doxycycline
	Sexually transmitted infection; newborns are infected during birth; trachoma rare in the United States

	Clostridium botulinum
	Botulism
	Supportive care; antitoxin or antibody
	Food-borne and infant botulism

	Clostridium difficile
	Diarrhea
	Stop antibiotics, metronidazole
	Occurs in people who have been on antibiotics

	Clostridium perfringens
	Food poisoning, diarrhea
	Supportive care
	Food-borne infection

	Clostridium species: perfringens, sordellii, septicum, novyi
	Gas gangrene
	Surgery, penicillin
	Anaerobic bacteria; uncommon infection of muscles

	Clostridium tetanus
	Lockjaw
	Antitoxin, metronidazole
	Rare in United States because of immunization

	Corynebacterium diphtherieae
	Diptheria
	Antitoxin, erythromycin
	Rare in the United States because of immunization

	Escherichia coli
	Sepsis, meningitis, urinary tract infection, diarrhea, others
	Depends on the site of infection
	Can be part of normal flora of the bowel

	Francisella tularensis 
	Tularemia
	Streptomycin
	Transmitted by fleas or ticks or contact with infected wild animals

	Haemophilus ducreyi 
	Chancroid
	Azithromycin
	Sexually transmitted ulcer disease; unusual in the United States

	Haemophilus influenza nontypeable
	Otitis media (ear infection)
	Amoxicillin clavulanate
	Not all ear infections require antibacterial therapy

	Haemophilus influenza type b
	Meningitis, epiglottis, arthritis, pneumonia
	Ceftriaxone
	Now rare because of immunization

	Helicobacter pylori
	Ulcers
	Combinations: amoxicillin, tetracycline, metronidazole, clarithromycin
	Persistent infection increase the risk for cancer

	Kingella kingae
	Joint and bone infections
	Penicillin
	Not very common

	Legionella pneumophila
	Legionnaries disease (pneumonia)
	Erythromycin
	Rare in children

	Leptospira species
	Leptospirosis: fever, rash, flu-like illness, organs
	Penicillin, doxycycline
	Acquired through contact with dog or wild animal urine

	Listeria monocytogenes
	Sepsis, meningitis
	Ampicillin
	Occurs in pregnant women, newborns, and children with immune problems

	Moraxella catarrhalis
	Otitis media, sinusitis
	Ampicillin clavulanate
	Not all infections require antibacterial therapy

	Mycobacterium leprae
	Leprosy
	Dapsone
	Rare in the United States

	Mycobacerium tuberculosis
	Tubercolosis
	Combinations: isoniazid, pyrazinamide, rifampin ethambutol
	Most infected people have no symptoms; one third of the world’ population is infected

	Mycoplasma pneumoniae
	Bronchitis, walking pneumonia
	Doxycycline, erythromycin
	Common cause of pneumonia in school-aged children

	Neisseria gonorrhoeae
	Gonorrhea, newborn eye infection, join infection
	Ceftriaxone, cefixime
	Sexually transmitted infection; newborns can acquire it during birth

	Nocardia species
	Pneumonia, skin
	Trimethoprim sulfamethoxazole
	Serious infection; usually in children with weakened immunity

	Nontuberculous mycobacteria: Mycobacterium fortuitum, kansasii, marinum, avium-intracellulare
	Lymph glands in the neck, pneumonia, blood
	Surgery; antibiotic depends on the organism and infection
	Lymph node infections in toddlers; invasive infections in children with weakened immunity

	Pasteurella multocida
	Bite wound infection
	Penicillin
	Common in cats and dogs

	Prevotella species
	Abscess (dental and lung)
	Clindamycin
	Anaerobic; part of normal flora of the mouth

	Salmonella species
	Diarrhea, bone, joint, kidney, meningitis
	None for diarrhea; depends on site for other infections
	Acquired by contact with animals or contaminated foods

	Shigella species: sonnei, flexmero. Boydii. dysenteriae
	Diarrhea
	None, trimethoprim sulfamethoxazole, others
	Food borne or contact with infected person

	Staphylococcus aureus
	Diarrhea, skin, pneumonia, joint, bone, heart
	Nafcillin, vancomycin; depends on susceptibilities
	Becoming more and more resistant to usual antibiotics

	Steptobacillus agalactiae (group B streptococcus)
	Meningitis, sepsis, pneumonia, skin, urinary tract infection
	Penicillin
	Serious in babies in pregnant women, endocarditis in susceptible adults 

	Streptococcus pneumoniae
	Pneumonia, otitis media (ear infection), joint infection, meningitis
	Penicillin, ceftriaxone, cefotaxime
	Most serious infection (85%) prevented by immunization

	Streptococcus pyrogenes (group A streptococcus)
	Pharyngitis, skin, pneumonia, joint
	Penicillin
	Rheumatic fever, rheumatic heart disease, and glomerulonephritis can follow an infection after a week

	Treponema pallidum
	Syphilis
	Penicillin
	Sexually transmitted disease; can affect the fetus

	Ureaplasma urealyticum
	Urethritis
	Doxycycline
	Sexually transmitted disease

	Vibrio cholerae
	Diarrhea
	Fluids, doxycycline
	A risk for travelers

	Yersinia enterocolitica
	Diarrhea
	Trimethprim sulfamethoxazole
	Food borne from pork, especially chitterlings

	Yersinia pestis
	Plague
	Streptomycin
	Rare in the United States; transmitted by rodent fleas


Source: HA. Over-the-counter Antimicrobial Agent Course for the FDA HA-20-11-10
2. Antibiotics kill bacteria in different ways.  For instance, penicillin disrupts the building of cell walls of certain bacteria  Without a cell wall bacteria break open and die.  Tectracycline interferes with the ability of certain bacteria to produce protein, they need to grow. Other antibiotics work via different mechanisms. Each antibiotic affects some bacteria but not others.  The penicillin originally isolated by Alexander Fleming was highly effective against Staphylococcus and Streptococcus, but not against E. coli. However, metronidazole (Flagyl ER) and Bactrim (trimethoprim-sulfamethoxazole) are.  When you take an antibiotic, some bacteria, plus all yeasts, are left unharmed.  With their competition out of the way, they thrive.  This selective slaughter changes the microflora balance, explaining such common side effets of antibiotics as the following. Diarrhea, due to overgrowth of Clostridium difficile, which resists most antibiotics, except for metronidazole (Flagyl ER), which is the only antibiotic useful in cases of colitis.  Vaginal yeast infections in women, caused by Candida albicans, whose proliferation is normally prevented by Lactobacillus, a probiotic that’s vulnerable to many antibiotics.  Oral thrush, a disease caused when Candida infects the mucous membranes of the mouth.   Candida growth normally is controlled in the mouth by a combination of oral bacteria and the immune system.  If antibiotic treatment destroys the oral bacteria, the immune system alone cannot control growth of this yeast.  Within a week after antibiotics ends, the microflora partly recovers its normal balance.  In most cases, the side effects go away.  What’s not obvious, though, is that the microflora balance remains disrupted.  Some types of bacteria will be partly or completely wiped out by a course of antibiotics.  Over time, they’ll be reintroduced into our bodies as we breathe, eat, drink, and otherwise expose ourselves to the world.  However, the decimated populations may be slow to return to their previous levels, because the bacteria are now relatively few in number and must compete for nutrients with other bacteria that survived antibiotic treatment more successfully.  The microflora balance is also affected by proliferation of bacteria and yeasts that weren’t affected by the antibiotic.  Their higher than-normal populations usually diminish slowly as their natural competitors recover, though their numbers may remain elevated.  Probiotics are easily killed by antibiotics, and their recovery is quite variable.  As a result, the post-antibiotic microflora is likely to be deficient in probiotics.  That’s why eating foods and supplements that contain probiotics is important both during and after antibiotic treatment.  Recovery is also boosted by consuming foods high in prebiotics, compounds that promote probiotic growth.  Conversely, a poor diet, such as one high in sugar, can impede restoration of probiotics in the gut.
Mechanisms of Action of Resistance to Major Classes of Antibacterial Agents
	Antibacterial Agent
	Major Cellular Target
	Mechanisms of Action
	Major Mechanisms of Resistance

	Β-Lactams (penicillins and cephalosporins)
	Cell wall
	Inhibit cell-wall cross-linking
	1.Drug inactivation β-lactamase

2. Insensitivity of target (altered penicillin-binding proteins)

3.Decreased permeability (altered gram-negative out-membrane porins)

	Vancomycin
	Cell wall
	Interferes with the addition of new cell-wall subunits (muramyl pentapeptides)
	Alteration of target (substitution of terminal amino acid of peptidoglycan subunit)

	Bacitracin 
	Cell wall
	Prevents addition of cell-wall subunits by inhibiting recycling of membrane lipid carrier
	Not defined

	Macrolides (erythromycin)
	Protein synthesis
	Bind to 50S ribosomal unit
	1.Alteration of target (ribosomal methylation

2.Drug interaction

3.Decreased intracellular drug accumulation (active efflux)

	Lincosamides (clindamycin)
	Protein synthesis
	Bind to 50S ribosomal unit
	Alteration of target (ribosomal methylation)

	Chloramphenicol
	Protein synthesis
	Binds to 50S ribosomal unit
	Drug inactivation (chloramphenicol acetyltransferase)

	Tetracyclines 
	Protein synthesis
	Bind to 30S ribosomal subunit
	1.Decreased intracellular drug accumulation (active efflux)

2.Insensitivity of target

	Aminoglycosides (gentamicin)
	Protein synthesis
	Bind to 30S ribosomal subunit
	Drug inactivation (aminoglycoside-modifying enzyme)

	Mupirocin
	Protein synthesis
	Inhibits isoleucine tRNA synthetase
	Insensitivity of target (mutation of target gene or acquisition of gene for new, insensitive enzyme)

	Sulfonamides and trimethoprim
	Cell metabolism
	Competitively inhibit enzymes involved in two steps of folic acid biosynthesis
	Production of insensitive targets (dihydropteroic acid [sulfonamides] and dihydrofolic acid [trimethoprim] that bypass metabolic block

	Rifampin
	DNA synthesis
	Inhibits DNA dependent RNA polymerase
	Insensitivity of target (mutation of polymerase gene)

	Metronidazole
	DNA synthesis
	Intracellularly generates short-lived reactive intermediates by electron transfer system
	Not defined

	Quinolones (ciprofloxacin)
	DNA synthesis
	Inhibit DNA gyrase (A subunit)
	1.Insensitivity of target (mutation of gyrase genes)

2. Decreased intracellular drug accumulation (active efflux)

	Novobiocin
	DNA synthesis
	Inhibits DNA gyrase (B subunit)
	Not defined

	Polymyxins
	Cell membrane
	Disrupt membrane permeability by charge alteration
	Not defined

	Gramicidin
	Cell membrane
	Forms pores
	Not defined


Source: HA. Over-the-counter Antimicrobial Agent Course for the FDA HA-20-11-10
3. Penicillin was discovered in 1928 by Dr. Alexander Fleming, a British physician and researcher who was known for being bright but untidy.  At the time, he was studying Staphylococcus, bacteria that can cause food poisoning and infections.  He returned from his summer vacation to find neglected cultures that were contaminated by mold.  But as he examined the ruined dishes of Staphylococcus, he noticed something unexpected in the areas near the mold, bacterial growth was inhibited.  The mold turned out to be a type of Penicillium, one of the molds that grow on bread and other foods.  Fleming developed an extract of the mold and named it penicillin.  Over the next few years, he conducted a series of experiments with it.  He learned that this penicillin extract could inhibit some harmful bacteria.  Moreover, when he injected it into laboratory animals, it caused no harmful symptoms.  Though Fleming published these promising initial findings, he couldn’t produce enough penicillin to go further.  Doubting that his discovery had any practical value, he turned his attention elsewhere.  But several years later, two Oxford University scientists Howard Florey and Ernest Chain, took up the investigation.  At his Nobel Lecture in 1945, Ian Fleming sounded an alarm about antibiotic resistance.  Here’s how he explained it: The time may come when penicillin can be bought by anyone in the shops.  Then there is the danger that the ignorant man may easily underdose himself and by exposing his microbes to non-lethal quantities of the drug make them resistant.  If a person becomes infected with the mutant strain, the antibiotic is useless.  Ampicillin, Doxycycline and Metronidazole are the best antibiotics for the treatment of resistant bacteria and protozoa.  They are all the antibiotics anyone would want to have in their medicine cabinet.  The labeling of all systemic drug products intended for human use  indicated to treat a bacterial infection, except a mycobacterial  infection, must bear the following statements under 21CFR§201.24:
(a) At the beginning of the label, under the product name, the labeling must state:  To reduce the development of drug-resistant bacteria and maintain the effectiveness of (insert name of antibacterial drug product) and  other antibacterial drugs, (insert name of antibacterial drug product)  should be used only to treat or prevent infections that are proven or  strongly suspected to be caused by bacteria.  (d) In the ``Precautions'' section, under the ``Information for Patients'' subsection, the labeling must state: Patients should be counseled that antibacterial drugs including (insert name of antibacterial drug product) should only be used to treat bacterial infections. They do not treat viral infections (e.g., the common cold). When (insert name of antibacterial drug product) is prescribed to treat a bacterial infection, patients should be told that although it is common to feel better early in the course of therapy, the  medication should be taken exactly as directed. Skipping doses or not completing the full course of therapy may (1) decrease the effectiveness of the immediate treatment and (2) increase the likelihood that bacteria will develop resistance and will not be treatable by (insert name of antibacterial drug product) or other antibacterial drugs in the future.

4. It is advised to take a probiotic supplement containing at least ten billion probiotic organisms within two hours of consuming antibacterial for two weeks thereafter”.  Food historians speculate that yogurt was first made accidentally, when milk was left inside goatskin bags and fermented by wild bacteria.  These days, yogurts are commercially manufactured by a process that’s considerably less spontaneous.  The milk, which can come form any milk-producing animal, is first pasteurized (ie. Heated sufficiently to kill any harmful bacteria- and then bacterial cultures are added to ferment it.  According to FDA regulations, products sold as yogurt in the United States must be fermented with Lactobacillus bulgaricus and Streptococcus thermophiles, referred to as yogurt starters.   The best way to ensure that you’re buying yogurt that contains probiotics is to select a product with the “live and active cultures” seal from the National Yogurt Association (NYA).  This indicates that the yogurt contains 100 million viable bacteria per gram at the time of manufacture, the equivalent of more than 20 billion per 8 ounce serving.  Some yogurts with live bacteria don’t carry the NYA seal, instead their labels may read “contains active yogurt cultures” or “contains living yogurt cultures”.  But avoid yogurts that simply say “made with active cultures”.  Such a yogurt may have been heat-treated after fermentation, in which case the bacteria would no longer by alive.  All yogurts with live bacteria contain the starters Lactobacillus bulgaricus and Streptococcus thermohilus.  However, some manufacturers add other bacteria to their yogurts, including the probiotics L. acidophilus, Bifidobacterium animalis, L. casie, L. reuteri, and others.  
B. Doxycycline is a member of the tetracycline antibiotics group, and is commonly used to treat a variety of infections. Doxycycline is a semisynthetic tetracycline invented and clinically developed in the early 1960s by Pfizer Inc. and marketed under the brand name Vibramycin. Vibramycin received U.S. Food and Drug Administration (FDA) approval in 1967, becoming Pfizer’s first once-a-day, broad-spectrum antibiotic. Other brand names include Monodox, Microdox, Periostat, Vibra-Tabs, Oracea, Doryx, Vibrox, Adoxa, Doxyhexal, Doxylin, Doxoral,Doxy-1 and Atridox (topical doxycycline hyclate for periodontitis).  Expired tetracyclines or tetracyclines allowed to stand at a pH less than 2 are reported to be nephrotoxic due to the formation of a degradation product, anhydro-4-epitetracycline causing Fanconi’s syndrome. The patent has long since expired.  North Atlantic pharmaceutical purity is not competitive with India who has cut the online pharmaceutical industry off.  Doxycycline heals wounds without scarring and is so cost effective at treating hospital acquired methicicillin resistant Staphylococcus aureus (MRSA), it might be prescribed to nearly all adults without liver problems to weather the nosocomial infection when they are discharged from the hospital.  Having once sampled Generics-discount.com’s most highly discounted doxycycline, it is necessary that the United States and Europe chemically assay their doxycycline. The FDA must ensure the doxycycline supply is safe before they can promote the sale of doxycycline Over-the-counter (OTC) or recommend the quality of the doxycycline sold online.  Minocycline is being prescribed instead.
1. A box label or minimal drug information for a 10 pill package of doxycycline could read: Sidebar 1: Contents: Doxycycline Hydrochloride. Front: Doxycycline 100 mg adults only; 10 Once a Day Antibiotic; Effective against Methicillin Resistant Staphylococcus Aureus (MRSA). Back: Take once a day for scarless wound healing and bacterial infections from pneumonia, meningitis, endocarditis, syphilis, chlamydia, anthrax, plague, acne, Rickessetsial.  Side effects: for antibiotic associated colitis C. difficile, candidiasis C. albicans, light sensitivity and permanent yellowing of developing child teeth under the age of 8.

2. Doxycycline C22H25ClN2O8 (2Z,4S,4aR,5S,5aR,6R)-2-[amino(hydroxy)methylidene]-4-(dimethylamino)-5,10,11,12a-tetrahydroxy-6-methyl-4a,5,5a,6-tetrahydro-4H-tetracene-1,3,12-trione hydrochloride CAS # 564-25-0 has a molecular weight of 480.9 g/mol. Assay/purity is typically NLT 98%. Identification, Infrared Absorption á197Kñ
Crystallinity á695ñ: meets the requirements. pHá791ñ: between 2.0and 3.0,in a solution containing 10mg of doxycycline per mL. Water, Method Iá921ñ: between 1.4%and 2.8%.
Related compounds— Mobile phase andDiluent— Prepare as directed in the Assay.
System suitability solution— Prepare as directed for Resolution solution in the Assay.

Methacycline standard stock solution— Dissolve an accurately weighed quantity of USP Methacycline Hydrochloride RS in Diluent, and dilute quantitatively, and stepwise if necessary, to obtain a solution having a known concentration of about 1.2mg per mL.
Standard solution 1— Prepare as directed for the Standard preparation in the Assay.
Standard solution 2— Transfer 2.0mLof Standard solution 1a nd 2.0mLof the Methacycline standard stock solution to a 100-mL volumetric flask, dilute with Diluentto volume,and mix.T his solution contains about 0.024mg each of USP Doxycycline Hyclate RS and USP Methacycline Hydrochloride RS per mL.
3. Test solution— Use the Assay preparation, prepared as directed in the Assay.

Chromatographic system (see Chromatography á621ñ)—Prepare as directed in the Assay.  Chromatograph the System suitability solution, and record the peak responses as directed for Procedure:the relative retention times are about 0.4for 4-epidoxycycline (the main degradation product),0.6f or methacycline,0.7for 6-epidoxycycline,and 1.0for doxycycline; the resolution, R, between 4-epidoxycycline and doxycycline is not less than 3.0; and the tailing factor is not more than 2.0.  Chromatograph Standard solution 1, and record the peak responses as directed for Procedure: the relative standard deviation for replicate injections is not more than 2.0%.  Procedure— Separately inject equal volumes (about 20µL) of Standard solution 2 and the Test solution into the chromatograph,record the chromatograms for a period of time that is 1.7 times the retention time of doxycycline,and measure the peak areas.Calculate the percentage of methacycline in the portion of Doxycycline Hyclate taken by the formula:

10,000(CM/W)(rU/rM),

a. in which CMis the concentration,in mg per mL,of USP Methacycline Hydrochloride RS in Standard solution 2;Wis the weight,in mg,of Doxycycline Hyclate taken to prepare the Test solution;and rUand rMare the methacycline peak responses obtained from the Test solution and Standard solution 2,respectively. Not more than 2% of methacycline is found.Calculate the percentage of each related compound, other than methacycline, in the portion of Doxycycline Hyclate taken by the formula:

10,000(CS/W)(ri/rS),

b. in which CS is the concentration, in mg per mL,of USP Doxycycline Hyclate RS in 
Standard solution 2;Wis the weight, in mg,of Doxycycline Hyclate taken to prepare the Test solution; ri is the peak response for each impurity obtained from the Test solution;and rSis the doxycycline peak response obtained from Standard solution 2. Not more than 0.5%of any impurity eluting before methacycline is found; not more than 2%of 6-epidoxycycline is found;and not more than 0.5%of any impurity eluting after the main doxycycline peak is found.
4. Other requirements— Where the label states that Doxycycline Hyclate is 

sterile,it meets the requirements for Sterility and Bacterial endotoxins under Doxycycline for Injection.Where the label states that Doxycycline Hyclate must be subjected to further processing during the preparation of injectable dosage forms, it meets the requirements for Bacterial endotoxins under Doxycycline for Injection. Assay— Mobile phase— Transfer 2.72g of monobasic potassium phosphate,0.74g of sodium hydroxide,0.50g of tetrabutylammonium hydrogen sulfate,and 0.40g of edetate disodium to a 1000-mL volumetric flask.Add about 850mLof water,and stir to dissolve.Add 60g of tertiary butyl alcohol with the aid of water,dilute with water to volume,and adjust with 1Nsodium hydroxide to a pHof 8.0±0.1.Pass this solution through a filter having a porosity of 0.5µm or finer,and degas before using.Make any necessary adjustments (see System Suitability under Chromatography á621ñ).Decreasing the proportion of tertiary butyl alcohol results in a longer retention time of doxycycline and improved separation of doxycycline from the related compounds. Diluent— Use 0.01Nhydrochloric acid.  
5. Resolution solution— Prepare a solution of USP Doxycycline Hyclate RS in Diluent containing about 6mg of doxycycline per mL. Transfer 5mLof this solution to a 25-mL volumetric flask, heat on a steam bath for 60 minutes, and evaporate to dryness on a hot plate,taking care not to char the residue.  Dissolve the residue in 0.01Nhydrochloric acid,dilute with Diluentt o volume, and mix.  Pass a portion of this solution through a filter having a porosity of 0.5µm or finer,and use the filtrate as the Resolution solution.This solution contains a mixture of 4-epidoxycycline, 6-epidoxycycline, and doxycycline.  When stored in a refrigerator, this solution may be used for 14 days. [NOTE—Throughout the following sections, protect the Standard preparation and the Assay preparation from light.] Standard preparation— Transfer about 12 mg of USP Doxycycline Hyclate RS, accurately weighed, to a 10-mL volumetric flask, add about 6mL of Diluent, sonicate for about 5minutes or until dissolved, dilute with Diluentt o volume,and mix. Assay preparation— Transfer about 120mg of Doxycycline Hyclate, accurately weighed, to a 100-mLvolumetric flask, dissolve in and dilute with Diluent to volume, and mix.  Pass through a membrane filter having a porosity of 0.5µm or finer.
6. Chromatographic system (see Chromatography á621ñ)—The liquid chromatograph is equipped with a 270nm detector,and a 4.6-mm ×25-cm column that contains packing L21and is maintained at 60±1.The flow rate is about 1mL per minute.  Chromatograph the Resolution solution, and record the peak responses as directed for Procedure: the relative retention times are about 0.4for 4-epidoxycycline (the main degradation product), 0.7 for 6-epidoxycycline, and 1.0 for doxycycline, the resolution, R, between the 4-epidoxycycline peak and the doxycycline peak is not less than 3.0, and the tailing factor for the doxycycline peak is not more than 2.0. Chromatograph the Standard preparation, and record the peak responses as directed.  Procedure: the relative standard deviation for replicate injections is not more than 2.0%.  Separately inject equal volumes (about 20µL)of the Standard preparation and the Assay preparation into the chromatograph,record the chromatograms for a period of time that is 1.7 times the retention time of doxycycline, and measure the responses for the major peaks.  Calculate the potency, in µg of doxycycline (C22H24N2O8) per mg, of the Doxycycline Hyclate taken by the formula:

100(CP/W)(rU/rS),
a. in which Cis the concentration,in mg per mL, of USP Doxycycline Hyclate RS in the Standard preparation;Pis the designated potency, in µg of doxycycline (C22H24N2O8) per mg, of USP Doxycycline Hyclate RS; W is the quantity, in mg,of Doxycycline Hyclate taken to prepare the Assay preparation; and rU and rS are the peak responses obtained from the Assay preparation and the Standard preparation, respectively.
C. Ampicillin is an antibiotic used to prevent and treat a number of bacterial infections. This includes respiratory tract infections, urinary tract infections, meningitis, salmonella infections, and endocarditis.  Ampicillin is the best treatment for otherwise antibiotic resistant upper respiratory infections, and meningitis of bacterial origin.  It may also be used to prevent group B streptococcal infection in newborns. Ampicillin/ampicillin trihydrate is the generic ingredient in fourteen branded drugs and is included in forty-three NDAs. Ampicillin is available in three different forms, viz., ampicillin trihydrate, ampicillin anhydrous and ampicillin' sodium. Ampicillin trihydrate is the most widely used form.  It is used by mouth, by injection into a muscle, or intravenously. Common side effects include rash, nausea, and diarrhea. It should not be used in people who are allergic to penicillin. Serious side effects may include Clostridium difficile colitis or anaphylaxis. While usable in those with kidney problems the dose may need to be decreased. Its use during pregnancy and breastfeeding appear to be okay. Ampicillin was developed in 1961. Ampicillin is manufactured from penicillin in two steps. In first step 6-amino penicillanic acid is produced from penicillin G or V.  In second step 6-amino penicillanic acid is converted to ampicillin trihydrate. It is on the World Health Organization's List of Essential Medicines, the most important medication needed in a basic health system. Its wholesale costs is between 0.13 and 1.20 USD for a vial of the intravenous solution as of 2014. 
1. Sidebar 1: Contents: 2 sealed packages of 10 capsules Ampicillin 500 mg Active: Ampicillin trihydrate of penicillin nucleus and 3 H2O Inactive: black iron oxide, gelatin, FD&C Blue #1, Red #3, Red #40, lactose monohydrate, silica gel and titanium dioxide. Sidebar 2: Store capsules in sealed container at 15–30°C (60-85°F) up to 24 months from manufacture.  Take for endocarditis, meningitis, respiratory infection, pertussis, septicemia, urinary tract, typhoid, salmonella and shigella infections. Consult a professional.  Front: Ampicillin 500 mg adult dose. Broad spectrum antibiotics. U.S. FDA Rx to OTC Course $20. Take on twice a day for 10 days.  Effective against infections caused by Strep Group A. Streptococcus pneumonia (pneumonia, Otitis media, sinusitis, meningitis), S. pyogenes (strep throat, rheumatic heart disease), S. faecalis, S. sanguis (6 weeks endocarditis untreated), Haemophilus influenziae, and meningitis caused by Listeria monocytogenes. Possible Side effect: antibiotic associated colitis; Take metronidazole for gastro-enteritis.Back: Antibiotics are the best medicine of the 20th century.  Only clean water and sanitation have extended human life expectancy longer.  Do not take if allergic to penicillin.  Go to the emergency room for epinephrine if you suffer anaphylaxis and diphenhydramine (Benadryl, others) for rashes or hives.  

2. Ampicillin is synonymous with D-(−)-α-Aminobenzylpenicillin and Ampicillin trihydrate, its CAS # is 7177-48-2.  Ampicillin has a chemical formula of C16H19N3O4S · 3H2O and a molecular weight of 403.45. pH is 3.5 - 6.0.  Water content is 12.0 -15.0%.  Anhydrous basis assay is 900-1050 μG/mg.  Melting point/range: 198 - 200 °C (388 - 392 °F).  Water solubility is ca.10 g/l.  
D. Metronidazole, most often marketed as Flagyl ER, has unique antibiotic properties treating antibiotic resistant organisms in the gut, as well as ulcers.  Giardia lamblia and E. coli Amebiciasis is an infection from the ameba Entamoeba histolytica, which causes dysentery and liver abscesses that can cured with metronidazole.  Metronidazole is effective against most extra-intestinal diseases caused by anaerobic gram-negative bacilli, including most Bacteroides species (ie. B. fragilis), Fusobacterium, Veillonella; anaerobic gram-positive cocci Clostridium (including antibiotic resistant C. difficile), Eubacterium, Peptococcus, Peptostreptococcus, H. pylori, G. vaginalis and protozoa E. histolytica, T. vaginalis and Giardia lamblia.  Back: Contraindications: Not active against fungi, viruses, and most other aerobic or facultative anaerobic bacteria ie, Actinomyces, Lactobacillus and P. acnes. Not for use by pregnant women in first trimester, nor with warfarin, barbituates, disulfiram or lithium.  Discontinue alcohol and breastfeeding until 48 hrs. after completing course. Discontinue if neurological symptoms manifest.  Carcinogenic. Wait 4-6 weeks between courses. 
1. Sidebar 1: Contents: One sealed package of 15 tablets Metronidazole 400 mg Active Ingredients: 2-(2-methyl-5-nitroimidazol-1-yl)ethanol Inactive: cellulose, FD&C Blue No. 2 Lake, hydroxypropyl cellulose, hypromellose, polyethylene glycol, stearic acid, and titanium dioxide. Sidebar 2: Store at 15–25°C (60-80°F) up to 5 years.  Take for endocarditis, gynecologic, inter-abdominal and respiratory tract infections, septicemia, skin infections, vaginalis, giardiasis, amebiasis, antibiotic associated colitis, Crohn’s Disease, peptic and duodenal ulcers, urethritis, rosacea, tetanus and trichomoniasis. Consult a physician. Front: Metronidazole Flagyl ER 400 mg tablets U.S. FDA Rx to OTC Course. Take one twice a day for 3 days for giardia, 5-10 day normal course, to 3 weeks max for chronic infection Effective against most extra-intestinal diseases caused by anaerobic gram-negative bacilli, including most Bacteroides species (ie. B. fragilis), Fusobacterium, Veillonella; anaerobic gram-positive cocci Clostridium (including antibiotic resistant C. difficile), Eubacterium, Peptococcus, Peptostreptococcus, H. pylori, G. vaginalis and protozoa E. histolytica, T. vaginalis and Giardia lamblia.  Back: Contraindications: Not active against fungi, viruses, and most other aerobic or facultative anaerobic bacteria ie, Actinomyces, Lactobacillus and P. acnes. Not for use by pregnant women in first trimester, nor with warfarin, barbituates, disulfiram or lithium.  Discontinue alcohol and breastfeeding until 48 hrs. after completing course. Discontinue if neurological symptoms manifest.  Carcinogenic. Wait 4-6 weeks between courses.  While the strong eat whatever they want the weak eat only vegetables (Romans 14:2) 
2. Metronidazole, 2-Methyl-5-nitroimidazole-1-ethanol C6H9N3O3 CAS # 443-48-1 has a molecular weight of 171.18 and can be chemically assayed 99.0 – 101.0% by IR or UV test of the 159° - 163°C (316-320 ° F) melting range.  White to pale-yellow crystalline powder with a slight odor. Bitter and saline taste. pH (saturated aqueous solution) about 6.5. Metronidazole has a water solubility of less than 1 mg/mL at 68° F Loss on drying should not be more than 0.5%.  Residue on ignition should not be more than 0.1%.  Heavy metal content should not be more than 0.1%. 
3.  The traditional remedy for diarrhea, that is highly effective, is plain white rice.  For patients losing a lot of fluid and electrolytes white rice water, cooked in three parts water, is indicated to be drunk until the appetite improves to the point the patient eats the plain white rice, which almost always ends violent diarrhea and vomiting immediately.  Standard therapy for viral gastroenteritis involves drinking plenty of fluids and eating easy-to-digest foods.  On average the duration of diarrhea in studies was reduced 13 hours, from 71 hours to 58 hours, in the group receiving probiotics.  Studies have confirmed the efficacy of L. rhamnosus GG and demonstrated that L. rhamnosus 19070-2 and L. reuteri DSM 12246 also reduce the length and severity of viral gastroenteritis in children.
1. Aminosalicylates are used to treat ulcerative colitis, proctitis and Crohn's disease.  Aminosalicylates are anti-inflammatory agents used to treat inflammatory bowel disease and some forms of arthritis. They work by inhibiting the production of cyclo-oxygenase and prostaglandin, thromboxane synthetase, platelet activating factor synthetase, and interleukin-1 by macrophages so reduces the acute inflammatory response in inflammatory bowel disease.  Sulfasalazine (Azulfidine) works 40% to 80% of the time to make ulcerative colitis, Crohn’s and irritable bowel symptoms better or keep them from coming back. But it cannot be used by people who are allergic to or cannot tolerate sulfa drugs. Mesalamine (Asacol, Canasa, Rowasa), Olsalazine (Dipentum), and Balsalazide (Colazal) do not contain sulfa.
§317b Antifungals and Anthelmintics 
A. Fungus (plural: fungi or funguses) is any member of the group of eukaryotic organisms that includes microorganisms such as yeasts and molds, as well as the more familiar mushrooms. Similar to animals, fungi are heterotrophs; they acquire their food by absorbing dissolved molecules, typically by secreting digestive enzymes into their environment. Fungi do not photosynthesize. These organisms are classified as a kingdom , Fungi, which is separate from the other eukaryotic life kingdoms of plants and of plants and. The fungus kingdom encompasses an enormous diversity of taxa with varied ecologies, life cycle strategies, and morphologies ranging from unicellular aquatic cgytrids to large mushrooms. Little is known of the true biodiversity of the Fungi Kingdom, which has been estimated at 2.2 million to 3.8 million species.  Of these, only about 120,000 have been described, with over 8,000 species known to be detrimental to plants and at least 300 that can be pathogenic to humans. Mild fungal skin diseases can look like a rash and are very common. Fungal diseases in the lungs are often similar to other illnesses such as the flu or tuberculosis. Some fungal diseases like fungal meningitis and bloodstream infections are less common than skin and lung infections but can be deadly.  It is possible that the leukemia diagnosis based upon what is believed to be mutated white blood cells are in fact mold. Aspergillosis, candidiasis, blastomycosis, coccidioidomycosis, histoplasmosis, cryptococcus, and ringworm are most common.  

1. A team led by the National Human Genome Research Institute in Bethesda, Maryland, sequenced the DNA of fungi living on the skin at 14 different body areas in 10 healthy adults. Samples were taken from the ear canal, between the eyebrows, the back of the head, behind the ear, the heel, toenails, between the toes, forearm, back, groin, nostrils, chest, palm, and the crook of the elbow. The data reveal that fungal richness varies across the body. The most complex fungal habitat is the heel, home to about 80 types of fungi. The researchers found about 60 types in toenail clippings and 40 types in swabs between the toes.  Other favored fungal hotspots include the palm, forearm and inside the elbow. These had moderate levels of fungi, with each location supporting 18 to 32 types.  In contrast, the head and the trunk harbored fewer varieties of fungi - just two to 10 each. The bottom line is that the feet are teeming with fungal diversity, so wear flip flops in locker rooms to avoid mixing foot fungi with someone else's fungi.  In 20% of volunteers, the researchers observed problems consistent with fungal infections.  An imbalance of microbes may provide an opportunity for harmful microbes to flourish and establish disease.  Fungi normally co-exist quite happily on the body without causing any harm, except in people with poor immune systems.
2. In the normal population three major fungi cause invasive, systemic infection.  These are Coccidioides immitis, Histoplasma capsulatum and Blastomyces dermatitidis, each having its own geographic area of distribution and each residing in the soil from whence it becomes airborne and is inhaled into the respiratory tract.  A fourth and less frequent systemic mycosis is sporotrichosis, a disease that enters through the skin and lymphatic system and has a wider geographic distribution.  The three major fungi are dimorphic, existing in nature in a mycelial form with hyphae that bear spores, which are the infectious agents in humans, and in a yeast form in human tissue after infection is established.  Human-to-human transmission is virtually unknown.  Amphotericin B continues to be the antifungal of choice in spite of claims that newer agents are effective and less toxic.  Small epidemics of mycotic infection can usually be traced to a point source of infected soil that has been disturbed by ever increasing numbers of people impacting the endemic areas.  Clotrimazole, athlete's foot crème for fungal infections of the foot and shin, hydrocortisone crème for the rest of the body, including for fungal infections of the nose and chest (lungs). Almost all fungal infections fungal infections can be cured safely and effectively for $1.
Diagnosis and Treatment of Common Fungal Infections
	Fungal Infection
	Symptoms
	Medication

	Coccidioides immitis
	Desert fever, valley fever, desert rheumatism, or "the bumps" is endemic to ecologic areas known as lower Sonoran life zone, characterized by an arid to semiarid climate with hot summers, few winter freezes, sparse flora, alkaline soil, and low altitudes, such as the southwestern United States and northern Mexico.  In some areas, more than 80% of the native population reacts to coccidioidin skin testing.  
	A total dose of 30 mg/kg of amphotericin is recommended for treatment of progressive or persistent pulmonary disease. Ketoconazole 400 to 800 mg/day are used for non-meningeal infection and 800 to 1200 mg/day for disseminated infections with meningitis.  Miconazole.

	Histoplasma capsulatum 
	The Ohio and Mississippi River valleys are the most heavily contaminated regions in the United States, although distribution of the organism is worldwide.  Infection results from the inhalation of spores from an environmental source and leads to several clinical states.
	A total dose of 500 to 1000 mg of amphotericin B is used to treat severe primary infections, and 2 to 2.5 gm is used to treat all symptomatic disseminated infection.  Ketoconazole 400 to 800 mg/day are used for non-meningeal infection and 800 to 1200 mg/day for disseminated infections with meningitis.  

	Blastomyces dermatitidis 
	Endemic disease of he southeastern and south central United States, which also extends up the Mississippi and Ohio River valleys into the north central United States and Canada.
	A total dose of 2 to 2.5 gm of amphotericin B over 60 to 90 days is the treatment of choice for severe, life-threatening meningeal disease.  400 to 800 mg of ketoconazole per day for 6 months is effective for less serious situations.

	Aspergillus fumigatus, A. flavus, A. niger and others 
	Allergic aspergillosis, invasive or disseminated infection or fungus ball (or mycetoma).  Fungus ball may develop in the setting of allergic bronchopulmonary or invasive disease and release highly carcinogenic aflotoxin.  Common signs and symptoms are repeated attacks of wheezing with fever, evanescent pulmonary infiltrates, bronchial plugging, repeated isolation of Aspergillus from sputum, eosinophilia, and positive skin test results to Aspergillus antigen.  
	A total dose of 500 to 1000 mg of amphotericin B is used to treat severe primary infections. Oral sporanox (itraconazole) is reported to be effective.  Athlete's foot crème (clotrimazole) can be purchased for $1 and is often helpful used topically on the affected region-chest.

	Candida (C. albicans)
	Thrush, vaginal yeast infection, gastroenteritis, possible cause of squamous cell carcinoma
	2 to 3 mg of amphotericin B, sporanox (itracondazole). Micronazole. Ketoconazole 400 to 800 mg/day are used for non-meningeal infection and 800 to 1200 mg/day for disseminated infections with meningitis.  

	Cryptococcus neoformans 
	Isolated from the excreta of pigeons and other birds.  
	2 to 3 mg of amphotericin B, miconazole. Ketoconazole 400 to 800 mg/day are used for non-meningeal infection and 800 to 1200 mg/day for disseminated infections with meningitis.  

	Actinomyces, Nocardia, Streptomyces, or Staphylococcus organisms.  
	
	Intravenous penicillin G, 10 to 20 mU daily for 4 to 6 weeks, followed by oral phenoxymethyl penicillin, 2 to 4 gm daily for 6 o 12 months, cures most severe infections; Penicillin hypersensitivity or occasional failures to respond to treatment require alternative antibiotics such as tetracycline or clindamycin.  


Source:(Bindschadler '89: 107-117)
3. Clotrimazole (athlete’s foot crème) is a highly effective antifungal that can be purchased at the dollar store.  The antifungal crème can be applied elsewhere on the body than feet, particularly the chest and gut, but its passage through the blood brain barrier, mesentery, tends to limit the length of treatment. Toftate anftifungal foots spray has been found to be mildly cardiotoxic.  Hydrocortisone crème is the preferred first-line antifungal for the upper body, torso and head.  The three common oral anti-fungal medications are ketoconazole, Sporonox (itraconazole) and Lamisil (terbinifine hydrochloride). Sporonox is highly effective broad spectrum oral antifungal used in the treatment of both pulmonary and extra pulmonary invasive aspergillus as well as foot fungus caused by Tinea pedis and other fungal diseases.  IDSA and others recommend 200 mg 3 times daily for 3 days, then 200 mg twice daily until no longer immune-compromised. IV amphotericin B is the preferred alternative to oral Sporonox (itraconazole).  It is hepatoxic and the liver enzymes are monitored on a monthly basis.  For severe nail fungus these medications are usually taken for three months, but they will stay in the nail while the nail grows out over 8-12 months.  The effectiveness of oral antifungals is 60-80%.  There is still a chance of re-infection after finishing the course of the medication.  The re-infection rate is 15% but can be as high as 25% in diabetics.  Serious adverse reactions are less than 0.5%.  There are some interactions between these medication and other drugs such as cyclosporine, cimetidine, rifampin, terfenadine, and caffeine.
4. Amphotericin B, a polyene antibiotic in use since 1958, remains the IV treatment of choice for all serious infections caused by systemic fungi.  Unfortunately, it is fungistatic, and not fungicidal, deriving its therapeutic as well as its toxic effects from its affinity for sterols in cell membranes.  Its affinity for ergosterol in fungal membranes is 500 times greater than its affinity for the major human cell membrane sterol, cholesterol.  Damage to the cell membrane induced by this binding results in the leakage of necessary components and eventually cell death.  As an amphoteric substance the antibiotic is highly insoluble and is available only as a colloidal suspension in buffer and deoxycholate.  It is not absorbed from the gastrointestinal tract and must be given intravenously.  It is prepared in sterile preservative-free water to a concentration of less than 0.1mg/ml, and then administered with a light protective wrapper around the bottle over a 4 to 6 hour period.  The use of a butterfly needle for access and the administration of small amounts of added heparin (1,000 units) and hydrocortisone (25 mg) aid in the prevention of phlebitis.  In the beginning a 1 mg test dose is given, followed by a daily increase of 5 to 10 mg, until a dose of 1 mg/kg/day is achieved, or toxicity occurs and alters the plan.  An alternative is to increase the dose until 0.5/mg/kg/day is reach and then stick to that daily dose.  Nephrotoxicity with the development of an active urinary sediment and progressive increase in blood urea nitrogen (BUN) and creatinine usually helps tailor the dose that can be given daily or every other day.  It is often necessary to temporarily suspend treatment until the BUN is less than 50 µg/dl and the creatinine less than 3 µg/dl.  For most systemic mycotic infections a total dose of 2 to 2.5 gm suffices. Irreversible nephrotoxicity almost always is noted with total doses in excess of 4 gm. Systemic reactions, hypokalemia and hematologic reactions make up tht emost common side effects besides renal dysfunction.  Chills, fever, nausea, vomiting and hypotension occur frequently but can usually be managed orally by pretreatment with antipyretics, diphenhydramine, and occasionally by small doses of oral cortisone.  Hypokalemia predictably develops with ongoing therapy and requires substantial replacement throughout most courses of amphotericin B.
5. As alternatives or adjuncts to amphotericin B, two imidazole derivatives, ketoconazole and miconazole, have been approved for systemic fungal infection treatment.  Miconazole is active against Coccidioides immitis, Cryptococcus neoformans, and Candida organisms.  It must be administered intravenously and has side effects that include nausea and vomiting, phlebitis, hyponatremia and pruritis and should only be used in patients who fail to respond to amphotericin B.  Ketoconazole is an oral preparation efficient against Coccidiodes immitis, Cryptococcus neoformans, Candida organisms, Histoplasma capsulatum, and Blastomyces dermatitidis.  Absorption depends on an acid environment in the stomach, so it cannot be used in achlorhydria or in conjunction with bicarbonate, antacids, or H2 blockers.  Generally, doses of 400 to 800 mg/day are used for non-meningeal infection and 800 to 1200 mg/day for disseminated infections with meningitis.  In 20% of patients, it cause significant nausea and vomiting and, in 1% to 2%, hepatic dysfunction.  
B. Anthelmintics eliminate parasitic worms.  Most of the worms that affect man live unobtrusively in the intestine and do little to impair the health of the heir host.  The common helminthes, with an indication of the most effective drugs administered for treatment are roundworms or trematodes (Ascaris by poperazimes, Trichinella by prednisone, Trichuris or whipworms and Strongyloides by thiabandazole, hookworms by tetrachloroethylene, Enterobius or pinworms by bacitracin), tapeworms or cestodes (Taenia spp. by niclosamide or dichlorophen) and trematodes or flukes (schistosomiasis by antimony).  An anthelmintic drug must have a wide margin of safety between its toxicity to the worm and its toxic side effects to the host.  To be effective they should orally active, produce results in a single dose, and be cheap.  Either by reducing intestinal flora, which may serve as food for certain worms, or by direct toxic action on the worm, chemotherapeutic agents are administered widely today to rid the host of helminth parasites.  Three categories of worm infestation are recognized (1) nematodes (roundworms), (2) cestodes (tapeworms) and (3) trematodes (flukes).
Anthelmintics
	Parasite
	Symptoms
	Medication

	Hookworm (Ancylostoma duodenale and Necator americanus)
	 Itch at the site of penetration, transient chest symptoms with radiological opacities, and eosinophilia during the stage of migration.  Abdominal discomfort and diarrhea occur during the phase of worm attachment, and ultimately iron deficiency anaemia develops due to blood loss.  The diagnosis is established by finding eggs in the stool. 
	Heavy infestations require treatment with mebendazole and ferrous sulphate.

	Roundworm, (Ascaris lumbricoides) common in tropics and subtropics
	Larger white worms, males 15 cm long and females over 20 cm. Consequently a major infestation can be a serious matter, with the lumen of the small bowel being occupied by a mass of worms, causing some degree of obstruction and malnutrition: they may also migrate into the biliary tree. 
	Piperazine

	Threadworm (Enterobiasis vermicularis), aka pinworms, common world-wide. 
	Patients tend to scratch, contaminate their fingers with ova and readily re-infect themselves.  Cross infection through use of family linen and towels can easily occur.  
	Piperazine compounds are non-toxic and effective and often the opportunity is taken to treat the whole family.  

	Whipworm (Trichuris trichiuria) common in tropical countries.      
	Adult worms, 3-5 cm long.  Light infestations are asymptomatic, but heavy infestations may cause diarrhea with bleeding.  Diagnosis is confirmed by finding eggs in the stool. 
	Mebendazole

	Toxocariasis (Toxocara anis) commonly found in the intestines of dogs, and children are particularly likely to ingest ova. 
	Larvae are liberated in the stomach and may migrate through the body, producing allergic reactions.  Granulomata may develop around dead larvae, especially in the eye and the liver. 
	Treatment is unsatisfactory, but prevention by the regular worming of pet animals and careful hygiene is very effective.  

	Cestodes (tapeworms) especially in tropical and subtropical countries. Infection is acquired by the patient eating the encysted larva (cysticercus).
	
	Niclosamide or dichlorophen

	 Taenia saginata cestode transmitted by undercooked flesh of beef.
	The cysticercus is ingested and liberated in the upper small bowel and the head of the worm attaches itself to the mucosa; the adult develops by proliferating thousands of segments, and an measure up to 12 meters.  There are few symptoms and the patients usually only realize they have a worm infestation when segments are seen in the faces.  If the ova in the faeces are ingested by the intermediate host – beef cattle – the embryo is liberated, enters the bloodstream and settles in the animal's tissues and becomes a cysticercus.  If eaten, undercooked, by man this completes the cycle of development.
	Niclosamide or dichlorophen

	Taenia solium cestode transmitted by infected pork 
	Whereas the larval cysticercoid stage usually occurs in the flesh of the pig, it can also occur in the tissues of the sufferer because, if man swallows the eggs of a gravid segment of a worm (either his own by the faecal –oral route, or by the liberation of many eggs within the intestine, or from another worm) the larvae liberated from these eggs in the small bowel can penetrate the bowel wall and circulate to encyst in the tissues.  When the cysticerci settle in connective tissue or voluntary muscle they gradually calcify and can be seen on plain radiographs.  However, in the other site of lodgment, the central nervous system, the cisticerci tend to swell as they age and can give rise to pressure effects, e.g. epileptic fits.  The prognosis of this complication is severe.  
	Niclosamide or dichlorophen

	Fish tapeworm, Diphyllobothrium latum 
	May cause a macrocytic anaemia due to vitamin B12 deficiency. The smallest tapeworm of importance.  
	Niclosamide or dichlorophen

	Echinococcus granulosus 
	Man is one of the intermediate hosts as a carrier of hydatid cysts.  As the cyst grows it causes swelling and pain, but liver function is usually normal.  An x-ray may show calcification of the capsule.  The Casoni test is sensitive but not very specific and the diagnosis is confirmed by specific complement fixation tests.  
	Careful surgical removal of the cyst may be required to relieve pressure effects, but great care must be exercised because any accidental spillage of cyst fluid into the tissues may cause a fatal anaphylactic reaction and there is also risk of spread of daughter cysts.  Specific treatment with mebendazole may prove valuable and diminish the risks of surgery. 

	Trematode infestations include schistosomiasis (blood flukes), clonorchiasis (liver flukes) and paragonimiasis (lung flukes) There are estimated to be 200 million sufferers of schistosomiasis, which is found in parts of Africa, South America and the Far East. The three main species are S. haematobium (bladder and uterine complex), S. mansoni (tributaries of the inferior mesenteric veins), and S. japonicum (superior and inferior mesenteric veins).
	 The consequent presinusoidal hypertension results in portal systemic shunting, which is how some eggs are carried into the lungs and other organs.  Three clinical phases are recognized. Pruritis at the site of penetration may be followed by a systemic illness, with fever and eosinophilia, which corresponds to the onset of egg-laying and finally chronic schistosomiasis ensues, in which symptoms relate to egg deposition in different organs.  Diagnosis depends on the identification of eggs in the stool or terminal urine.  Mucosal biopsy at sigmoidoscopy (or cystoscopy) is a more reliable diagnostic technique.  
	Treatment with niridazole is appropriate for urinary and uncomplicated intestinal disease, but severe neurophsychiatric reactions preclude its use in the presence of portal hypertension or hypoalbuminaemia.  Under these circumstances there is a choice of praziquantel (active against all species) or oxamniquine, which is the treatment of choice for S. mansoni infection.


1. Nematode infestations by hookworm (Ancylostoma duodenale and Necator americanus) are estimated to affect up to one quarter of the world's population, and is found in tropical and subtropical regions.  Eggs pass out with the stools and, under suitable conditions, hatch into larvae which may penetrate the skin.  The larvae are carried in the circulation to the lungs and, after penetration of the alveolar wall, make their way to the small intestine via the trachea, and swallowed sputum.  Clinical manifestations include an itch at the site of penetration, transient chest symptoms with radiological opacities, and eosinophilia during the stage of migration.  Abdominal discomfort and diarrhea occur during the phase of worm attachment, and ultimately iron deficiency anaemia develops due to blood loss.  The diagnosis is established by finding eggs in the stool.  Heavy infestations require treatment with mebendazole and ferrous sulphate.  Infestation with Roundworm, (Ascaris lumbricoides) is extremely common throughout the tropics and subtropics.  These are larger white worms, males being about 15 cm long and females over 20 cm. Consequently a major infestation can be a serious matter, with the lumen of the small bowel being occupied by a mass of worms, causing some degree of obstruction and malnutrition: they may also migrate into the biliary tree.  Infection occurs in poor hygienic conditions from ingestion of ova form the stools of a patient.  These ova can survive for a long time, even in dust, so acquisition of infection, especially in children is easy.  When the ova are swallowed they develop in the small bowel into larvae, which burrow through the intestinal wall and are carried in the portal blood to the liver and on into the lungs.  Cough, dyspnea and eosinophilia may occur at this stage.  The larvae migrate though the alveolar wall, up the bronchial tree to reach the pharynx and are swallowed with food and saliva.  In the small bowel they develop into adult worms: fertilized eggs form the females pass in the stools and are ready to repeat the cycle in another individual.  Piperazine is the treatment of choice.
2. Threadworm (Enterobiasis vermicularis), otherwise known as pinworms, are extremely common world-wide.  These are very small white highly motile worms, about 1 cm long, which can quite often be seen in rectosigmoid at sigmoidoscopy, wriggling over the mucosal surface.  The females migrate out onto the perianal skin, where they deposit their ova, and this migration sets up considerable irritation.   Patients tend to scratch, contaminate their fingers with ova and readily re-infect themselves.  Cross infection through use of family linen and towels can easily occur.  Piperazine compounds are non-toxic and effective and often the opportunity is taken to treat the whole family.  Whipworm (Trichuris trichiuria) infestation is very common in tropical countries.  Larvae from swallowed eggs attach to the mucosa of the distal small bowel, wher ehtye mature into adult worms, 3-5 cm long.  Light infestations are asymptomatic, but heavy infestations may cause diarrhea with bleeding.  Diagnosis is confirmed by finding eggs in the stool and mebendazole is the treatment of choice.  Toxocariasis (Toxocara anis) is commonly found in the intestines of dogs, and children are particularly likely to ingest ova.  Larvae are liberated in the stomach and may migrate through the body, producing allergic reactions.  Granulomata may develop around dead larvae, especially in the eye and the liver.  Treatment is unsatisfactory, but prevention by the regular worming of pet animals and careful hygiene is very effective.  

3. Many parasites gain access to the body through the intestinal tract.  A number with primarily non-intestinal clinical features may sometimes produce alimentary symptoms, including malabsoprtion, including strongyloidiasis, capillariasis and trichinosis. Cestodes (tapeworms) are widely distributed especially in tropical and subtropical countries.  Infection is acquired by the patient eating the encysted larva (cysticercus) in the undercooked flesh of beef (Taenia saginata) or pork (T. solium).  In the case of T. saginata, the cysticercus is ingested and liberated in the upper small bowel and the head of the worm attaches itself to the mucosa; the adult develops by proliferating thousands of segments, and an measure up to 12 meters.  There are few symptoms and the patients usually only realize they have a worm infestation when segments are seen in the faces.  If the ova in the faeces are ingested by the intermediate host – beef cattle – the embryo is liberated, enters the bloodstream and settles in the animal's tissues and becomes a cysticercus.  If eaten, undercooked, by man this completes the cycle of development.  The life cycle of T. solium has one important difference.  Whereas the larval cysticercoid stage usually occurs in the flesh of the pig, it can also occur in the tissues of the sufferer because, if man y swallows the eggs of a gravid segment of a worm (either his own by the fecal –oral route, or by the liberation of many eggs within the intestine, or from another worm) the larvae liberated from these eggs in the small bowel can penetrate the bowel wall and circulate to encyst in the tissues.  When the cysticerci settle in connective tissue or voluntary muscle they gradually calcify and can be seen on plain radiographs.  However, in the other site of lodgment, the central nervous system, the cisticerci tend to swell as they age and can give rise to pressure effects, e.g. epileptic fits.  The prognosis of this complication is severe.  Infection with the fish tapeworm, Diphyllobothrium latum, may cause a macrocytic anaemia due to vitamin B12 deficiency.  Treatment of tapeworms Taenia spp. cestodes is by niclosamide or dichlorophen.
4. The smallest tapeworm of importance is Echinococcus granulosus, for which man is one of the intermediate hosts as a carrier of hydatid cysts.  Hydatid disease is caused by the adult worm of Echinococcus granulosus that lives in the small intestine of the definitive host.  Eggs are passed in the feces and are eaten by the intermediate hosts – sheep and cattle.  Hydatid cysts (which are the larval state) develop in the tissues of these herbivores and, if that flesh is eaten by a dog, the cycle is completed with the development of further worms, which will pass ova in the canine feces.  When ova from canine faeces reach the small bowel the embryo is liberated, gains access to the bloodstream, and may lodge in liver, lung, brain or other tissues.  Each cyst grows slowly, having an inner germinal layer secreted by the cyst with a fibrous capsule developed from the tissues of the host: new cysts develop within the germinal layer.  As the cyst grows it causes swelling and pain, but liver function is usually normal.  An x-ray may show calcification of the capsule.  The Casoni test is sensitive but not very specific and the diagnosis is confirmed by specific complement fixation tests.  Careful surgical removal of the cyst may be required to relieve pressure effects, but great care must be exercised because any accidental spillage of cyst fluid into the tissues may cause a fatal anaphylactic reaction and there is also risk of spread of daughter cysts.  Specific treatment with mebendazole may prove valuable and diminish the risks of surgery. 
5. Trematode infestations include schistosomiasis (blood flukes), clonorchiasis (liver flukes) and paragonimiasis (lung flukes).  There are estimated to be 200 million sufferers of schistosomiasis, which is found in parts of Africa, South America and the Far East. The three main species are S. haematobium, S. mansoni, and S. japonicum.  Infection is acquired when the skin is penetrated by cercarieae, or by drinking water contaminated with cistercerci.  These lose their tails and migrate to the liver, where they develop over three months in the portal venous system into adult worms.  The worms then migrate to their final habitat: S. haematobium to the bladder and uterine plexus; S. mansoni to the tributaries of the inferior mesenteric veins; and S. japonicum to the superior and inferior mesenteric veins.  Numerous eggs are laid, and some reach the exterior via the urine (S. haemoatobium) or stool (S. mansoni and S. japonica), and hatch in water to liberate miracidia.  These penetrate the intermediate host, a snail, in which cercariae develop. Many eggs remain in the tissues and provoke a fibrotic reaction in the bladder or intestinal wall and some are swept up the portal vein and provoke periportal hepatic fibrosis.  The consequent presinusoidal hypertension results in portal systemic shunting, which is how some eggs are carried into the lungs and other organs.  Three clinical phases are recognized. Pruritis at the site of penetration may be followed by a systemic illness, with fever and eosinophilia, which corresponds to the onset of egg-laying and finally chronic schistosomiasis ensues, in which symptoms relate to egg deposition in different organs.  Diagnosis depends on the identification of eggs in the stool or terminal urine.  Mucosal biopsy at sigmoidoscopy (or cystoscopy) is a more reliable diagnostic technique.  Treatment with niridazole is appropriate for urinary and uncomplicated intestinal disease, but severe neurophsychiatric reactions preclude its use in the presence of portal hypertension or hypoalbuminaemia.  Under these circumstances there is a choice of praziquantel (active against all species) or oxamniquine, which is the treatment of choice for S. mansoni infection.
§317c Antivirals and AIDS  

A. Amantadine (Symmetrel) is the most cost-effective flu and antiviral available, amantadine also cures the potentially lethal extra-pyramidal and Tourette's side-effect of antipsychotic and child stimulant drugs in one dose.  Flu responds even better to Oseltamivir (Tamiflu) and Zanamivir (Relenza), as well as cheaper Amantadine (Symmetrel) which is also FDA approved to reverse the extra-pyramidal side-effects of antipsychotic drugs.  Flu vaccines are notoriously ineffective.  ZMapp, produced by Mapp Biopharmaceutical in San Diego, has cured two missionaries returning from the Ebola virus infected region in West Africa.  Animal tests on 18 rhesus monkeys have shown the drug to be 100% effective when administered within 5 days of infection.  The product is a combination of three different monoclonal antibodies that bind to the protein of the Ebola virus.  The Food and Drug Administration (FDA) has put Zmapp, cloned in tobaco, on the fast track for mass production to treat the ebolavirus under 21USC(9)(V)(A)§356.  With the help of the FDA fast track at the dawn of the 21st century anti-retroviral drugs for the treatment of HIV/AIDS have been the most successful new drugs to enter the market and the auto-immune disease is no longer a swift and certain death but a manageable chronic disease complicated by a number of opportunistic infections requiring constant medical attention.  Viral loads are dramatically reduced, with ever improving drug treatment that has most recently been simplified from combination treatment to a single drug named Atripla (efavirenz/emtricitabine/tenofovir), but AIDS drugs are not considered effective for common use in the treatment of viral infections, nor are they free of side-effects.  There is little modern medicine for colds but vitamin C at the beginning of the runny nose.  Allergic rhinitis, a runny nose, that lasts more than a week if untreated, responds best to corticosteroids in the form of a dab of hydrocortisone crème to the nose, and the essential oils of lavender, lemonbalm and peppermint.  

1. Amantadine Hydrochloride contains not less than 98.5% and not more than 101.5% of C10H17N·HCl.  Packaging and storage— Preserve in well-closed containers. USP Reference standards á11ñ— USP Amantadine Hydrochloride RS. Clarity and color of solution— Dissolve 2g in 10mLof water: the solution is clear and nearly colorless. Identification, Infrared Absorption á197Sñ— Cell: 1mm. Solution— Dissolve about 50mg in 10mL of 0.1N hydrochloric acid, and filter.  Transfer the filtrate to a suitable separator, add 1mLof 5N sodium hydroxide, and extract with 5mLof methylene chloride. pHá791ñ: between 3.0and 5.5,in a solution (1in 5). Heavy metals, Method Iá231ñ— Use 1mLof 1Nacetic acid in the Test Preparation: the limit is 0.001%. Chromatographic purity Internal standard solution— Transfer about 500mg of adamantane, accurately weighed, to a 10-mL volumetric flask, dissolve in and dilute with dichloromethane to volume, and mix. Test solution— Transfer about 1.0g of Amantadine Hydrochloride,accurately weighed,to a separator.Add 20mLof 5.0Nsodium hydroxide and 18mLof dichloromethane,and shake for 10minutes.Remove the water layer,dry the organic layer by swirling with anhydrous sodium sulfate,and allow to stand for a few minutes to ensure that all remaining water has been removed.  Filter,collect the filtrate in a 20-mL volumetric flask,add 0.2mLof Internal standard solution,and dilute with dichloromethane to volume. Standard solution— Transfer about 10mg of USP Amantadine Hydrochloride RS, accurately weighed, to a separator.  Add 20mL of 5.0N sodium hydroxide and 18mLof dichloromethane, and shake for 10 minutes. Remove the water layer, dry the organic layer by swirling with anhydrous sodium sulfate, and allow to stand for a few minutes to ensure that all remaining water has been removed.Filter,collect the filtrate in a 20-mL volumetric flask, add 0.2mLof Internal standard solution, and dilute with dichloromethane to volume.  
2. Chromatographic system (see Chromatography á621ñ)— The gas chromatograph is equipped with a flame-ionization detector and a 0.53-mm ×30-m fused-silica column coated with 1.0-µm G27stationary phase.  The carrier gas is helium,  flowing at a rate of about 4mL per minute, and the split flow is about 200mL per minute with a split flow ratio of 50:1.  Initially the temperature of the column is equilibrated at 70for 5 minutes,then the temperature is increased linearly at a rate of 10per minute to 250,and maintained at 250 for at least 17 minutes.The injection port temperature is maintained at 220,and the detector temperature is maintained at 300.  Chromatograph the Standard solution,and record the peak responses as directed for Procedure:the relative retention times are about 0.7for adamantane and 1.0 for amantadine hydrochloride; the resolution, R, between adamantane and amantadine hydrochloride is not less than 20,and the relative standard deviation for replicate injections determined from the peak response ratios of amantadine to adamantane is not more than 5.0%. Procedure— Separately inject equal volumes (about 2µL)of the Standard solution and the Test solution into the chromatograph,record the chromatograms,and measure all of the peak responses. Calculate the percentage of each impurity in the portion of Amantadine Hydrochloride taken by the formula: 100(Ri/RS)(WS/WU), in which Riis the peak response ratio of each impurity to adamantane obtained from the Test solution; RS is the peak response ratio of amantadine to adamantane obtained from the Standard solution; WS is the weight, in mg, of  taken to prepare the Standard solution;and WUis the weight, in mg, of Amantadine Hydrochloride taken to prepare the Test solution: not more than 0.3%of any individual impurity is found;and not more than 1.0%of total impurities is found. Organic volatile impurities, Method Iá467ñ: meets the requirements.  Assay— Dissolve about 120mg of Amantadine Hydrochloride,accurately weighed,in a mixture of 30mL of glacial acetic acid and 10mLof mercuric acetate TS, and titrate with 0.1N perchloric acid VS,determining the endpoint potentiometrically, using suitable electrodes.Perform a blank determination,and make any necessary correction.  Each mLof 0.1N perchloric acid is equivalent to 18.77mg of C10H17N·HCl.
B. Vaccines have a long history of preventing and treating viral infections.  Drugs that kill viruses have proved difficult to develop because viruses live only within body cells and there is a danger that antiviral drugs will damage the host cell as well as the virus.  Antiviral drugs given by mouth or injection can cause nausea and dizziness, and, rarely, in long-term treatment, kidney damage.  Interferons are antiviral substances produced by many animal cells in response to infection by certain viruses. Cloned gene technology has now made interferons available and it has been useful as an injection in the treatment of hepatitis C and as a drop or cream in Acyclovir (Zovirax) resistant, cytelomegalovirus infection.  Foscarnet sodium and Immune Globulin IV treat a broad spectrum viral infections ranging from warts, the common cold and other minor respiratory tract infections and hepatitis, to extremely serious diseases, such as rabies, AIDS, and at least 18% of all types of cancer.  The fast track under 21USC§356 is recommended for the accelerated approval of priority countermeasures under 21USC§356-1.
Human Viral Pathogens, Vaccines and Medicines
	Viral Pathogen
	Viral Family
	Disease Expression
	Drug Monographs

	Respiratory
	
	
	

	Adenovirus
	Adeno
	Upper and lower respiratory tract infections (URI, LRI), conjunctivitis, diarrhea
	Effective vaccine against serotype 4 (Ad4) and serotype 7 (Ad7) in 1971. On March 16, 2011, the U.S. Food and Drug Administration re-approved an adenovirus vaccine manufactured by Teva Pharmaceuticals under contract to U.S. Army (Milvax), Imodium (Loperamide)

	Rhinovirus
	Picorna
	URI
	Diphenhydramine (Benylin, Benadryl), Chlorpheniramine (Telachlor, Chlo-Amine, Chlor-Trimeton, Aller-Chlor), Brompheniramine (Bromphen, Nasahist B, Dimetane Extentabs), Ipratropium intranasal (Atrovent)

	Coronavirus
	Corona
	URI, SARS
	None, 1 week mild cold; SARS: ventilation, levofloxacin (Levaquin), Methylprednisolone IV, Prednisone

	Influenza A, B
	Orthomyxo
	Influenza
	Bed rest for one to two days. Vaccine ineffective.  OTC Theraflu, Allegra (Sanofi-Aventis) and Children's Allegra (fexofenadine) and Allegra-D (fexofenadine and pseudoephedrine); Prescription Oseltamivir (Tamiflu) and Zanamivir (Relenza).  Antibiotics for pneumonia 

	Parainfluenza virus 1-4
	Paramyxo
	URI, LRI, croup
	None.  Same as Flu. Treat secondary infections with Antibiotics  

	Respiratory syncytial virus
	Paramyxo
	Bronchiolitis, pneumonia
	NSAID, Prednisone; asthma inhalers without dangerous salmeterol corticosteroid flunisolide (Aerobid), beclomethasone (QVAR), (Flovent); triamcinolone, (Azmacort), antibiotics to prevent and treat bacterial infection in severe pneumonia 

	Enteroviruses
	
	
	

	Rotavirus
	Reo
	Childhood diarrhea
	Rotovirus vaccine (Rotarix GlaxoSmithKline 
GSK) (Rotateq Merck & Co.) approved by FDA in 2006; by 2010 reduced admission of babies and young children for rotavirus disease by 85%. Imodium (Loperamide)

	Coxsackie virus
	Picoma
	Pleurodynia, herpangina, hand-foot-and-mouth disease
	None, usually recover in 7-10 days without medical treatment

	Echovirus
	Picorna
	URI, pharyngitis, skin rash
	None, Immune Globulin Intravenous (IGIV) for serious infections

	Norwalk agent (Norovirus)
	Calici?
	Gastroenteritis
	Ligocyte phase I/II trials (2010), Imodium (Loperamide)

	Poliovirus
	Picorna
	Poliomyelitis
	Pentacil (DTaP-IPV/Hib, Sanofi-Pasteur), Kinrix (DTaP-IPV GSK), Ipol (Sanofi-Pasteur)

	JC virus
	Papova
	Progressive multifocal leukoencephalopathy (opportunistic) known to be 100% fatal
	None, avoid immunosuppressant drugs; Cytarabine (DepoCyt) cured two of eight (Enam ’02).

	Hepatitis A virus
	Picoma
	Acute viral hepatitis
	Monovalent Hepatitis A Vaccine (HAVRIX GSK)) or VAQTA (Merck), Bivalent (Combination) Hepatitis A and Hepatitis B Vaccine (TWINRIX GSK)

	Hepatitis B virus
	Hepadna
	Acute or chronic hepatitis
	Monovalent Hepatitis B Vaccine (ENGERIX-B (GSK) or RECOMBIVAX-HB (Merck), Bivalent (Combination) Hepatitis A and Hepatitis B Vaccine (TWINRIX GSK); Pegylated interferon alfa-2b (Pegasys), Nucleoside/nucleotide analogues (NAs) adefovir (Hepsera), entecavir (Baraclude), lamivudine (Epivir-HBV, Heptovir, Heptodin), telbivudine (Tyzeka) and tenofovir (Viread) dual HIV- HBV 

	Hepatitis C
	
	Acute or chronic hepatitis, hospital acquired
	Combination of Pegylated interferon alfa-2b (Pegasys) and Ribavirin (Virazole)

	Hepatitis D
	
	With HBV, acute liver disease of several months or life-long chronic hepatitis that may lead to liver cancer
	None approved.  Pegylated interferon alfa-2b (Pegasys) may help.  Liver transplantation

	Hepatitis E virus
	Norwalk-like
	Enterically transmitted hepatitis lasting one or two weeks
	None approved. Small meals, fluids, avoid medicines that may harm the liver, avoid alcohol and exercise regularly.

	Skin Eruptions
	
	
	

	Mumps virus
	Paramyxo
	Mumps, pacreatitis, orchitis
	Measles, Mumps, Rubella and Varicella vaccine (MMRV, ProQuad, Merck & Co., Inc.) or  Measles, Mumps, Rubella vaccine (MMR, M-M-RII, Merck & Co., Inc.)

	Measles virus
	Paramyxo
	Measles (rubella)
	Measles, Mumps, Rubella and Varicella vaccine (MMRV, ProQuad, Merck & Co., Inc.) or  Measles, Mumps, Rubella vaccine (MMR, M-M-RII, Merck & Co., Inc.) and Varicella vaccine (VARIVAX, Merck & Co., Inc.)

	Rubella virus
	Toga
	German measles (rubella)
	Measles, Mumps, Rubella and Varicella vaccine (MMRV, ProQuad, Merck & Co., Inc.) or  Measles, Mumps, Rubella vaccine (MMR, M-M-RII, Merck & Co., Inc.) and Varicella vaccine (VARIVAX, Merck & Co., Inc.)

	Vacciniavirus
	Pox
	Smallpox
	Smallpox vaccine

	Varicella-zoster
	Herpes
	Chickenpox, shingles
	Measles, Mumps, Rubella and Varicella vaccine (MMRV, ProQuad, Merck & Co., Inc.) or Varicella vaccine (VARIVAX, Merck & Co.);
Acyclovir (Zovirax), Valtrex (Valacyclovir)

	Herpes simplex virus I
	Herpes
	Cold sore
	Valtrex (Valacyclovir)

	Herpes simplex virus II
	Herpes
	Genital herpes
	Acyclovir (Zovirax)

	Cytomegalovirus 
	Herpes
	Cytomegalic inclusion disease
	Acyclovir (Zovirax), Ganciclovir Sodium (avoid) highly carcinogenic), Foscarnet Sodium (Foscavir) injection

	Epstein-Barr (EBV) virus
	Herpes
	Infectious mononucleosis, nasopharyngeal carcinomas
	Acyclovir (Zovirax), Foscarnet Sodium (Foscavir) injection; radiation treatment; 

Antineoplastic: Cisplatin (Platinol) and Prednisone  

	Papillomavirus (HPV)
	Papova
	Condyloma, genital warts, cervical carcinoma
	Quadrivalent HPV vaccine (HPV4; Gardasil, Merck & Co, Inc.) imiquimod (Aldara), podophyllotoxin cream (Condylox), cantharidin (Cantharone) for warts; topical interferon alpha 2B for cervical cancer, Acyclovir (Zovirax), Foscarnet Sodium (Foscavir) injection and Cidofivir (Vistide) injection; antineoplastic: Fluorouricil (Adrucil) and cisplatin (Platinol)

	Molluscum virus
	Pox
	Warts, Molluscum contagiusum 
	Topical: trichloroacetic acid, imiquimod (Aldara), podophyllotoxin cream (Condylox), cantharidin (Cantharone)

	Hemorrhagic Fevers
	
	
	

	Arboviral Encephalitis viruses
	Toga
Bunya
	Eastern, Western, Venezuelan, St. Louis, LaCrosse, California group
	None, mosquito protection, repellant and prevention

	Yellow fever
	Toga
	Yellow fever
	Yellow Fever vaccine (VF-VAX, Sanofi-Pasteur)

	Colorado tick 
	Reo (Orbl)
	Colorado tick fever
	None.

	Denguevirus 1-4
	Toga
	Dengue, hemorrhagic fever
	acetaminophen (Tylenol); Early results of clinical trials show that a vaccine may be available by 2012.

	Ebolavirus
	West Africa
	Diarrhea, high fever
	ZMapp going into production in early 2015

	Regional hemorrhagic fever viruses
	Arena

Bunya
Filo?
Hanta
	Bolivian, Argentinian, Lassa

Crimean-Congo, Hantaan, sandfly fever
Ebola, Marburg disease

Korean, USA pneumonia
	None. Ribavirin (Virazole)

	Rabiesvirus
	Rhabado
	Rabies
	Rabies Immune Globulin (Human): Hyper RAV (Talecris); Imogram Rabies – HT (Sanofi-Pasteur) and Purified Chick Embryo Cells (PCEC) Rabavert (Novartis) or Human Diploid Cell Vaccine (HDCV): Imovax (Sanofi-Pasteur)

	Parvovirus
	Parvo
	Erythema infectiosum, Asplastic anemia
	Immune Globulin Intravenous (IGIV)

	Retroviruses
	
	
	

	HTLV I virus
	Retro
	Adult T-cell leukemia; tropical spastic paraparesis
	Acyclovir (Zovirax) Foscarnet Sodium (Foscavir) injection, Pegylated interferon alfa-2b (Pegasys), Immune Globulin Intravenous (IGIV), Imatinib (Gleevec)

	HIV I and II viruses
	Retro
	AIDS
	Combination efavirenz/emtricitabine/tenofovir (Atripla)(2006) once a day 


Source: HA Table 11 Anti-Viral Medicine for the Treatment of Chronic Disease HA-24-4-11
B. At the dawn of the 21st century anti-retroviral drugs for the treatment of HIV/AIDS have been the most successful new drugs to enter the market and the auto-immune disease is no longer a swift and certain death but a manageable chronic disease complicated by a number of opportunistic infections requiring constant medical attention.  Viral loads are dramatically reduced, with ever improving drug treatment that has most recently been simplified from combination treatment to a single drug named Atripla (efavirenz/emtricitabine/tenofovir), but AIDS drugs are not considered effective for common use in the treatment of viral infections, nor are they free of side-effects.  The philanthropic distribution of anti-retrovirals to impoverished and highly infected populations around the world, particularly in sub-Saharan Africa, over the past decade, have been successful in reducing both the rate of infection and mortality from HIV/AIDS everywhere, but in Washington DC where 5% of the population is infected and South Africa where the reduction in infected population was explained in terms of mortality, achieving UN Millennium Development Goal 6 for 2015 early.  

1.The immune system fights a long, ferocious, but ultimately losing battle against the AIDS virus.  Healthy people have between 500 and 1,500 CD4 cells in a milliliter of blood if the number is less than 200 CD4 cells or if the CD4 percentage is less than 14%, the person has AIDS.  A person’s viral load is also considered important in determining the danger of infection posed by AIDS.  In late stages of the infection, victims lose and replace about 2 billion CD4 lymphocyte cells a day, while new virus particles appear at a rate between 100 million and 680 million a day.  Other viral disease, such as leukemia, flu, or hepatitis may also trigger such high viral loads, but for a relatively brief time. 9 out 10 people who test positive will develop further problems.  The San Francisco study showed that without use of the latest therapies: 50% with HIV develop AIDS in ten years, 70% with HIV develop AIDS in fourteen years, and of those with AIDS, 94% are dead in five years.  No antibodies have yet been found in a human-being that are effective in the long term against HIV.  That is why a vaccine is so difficult to find. Attempts have even been made to flood the bloodstream with small pieces of cell wall (CD4) so the viruses are unable to touch living CD4 white cells. According to a study in 14th International AIDS Conference, average annual cost of treating HIV-positive patients in the United States can vary from about $34,000 to $14,000, depending on the stage of the virus.  

Seven classes of Retroviral Medicine
 
	Class
	Drugs
	Notes

	Nucleoside analogue reverse transcriptase inhibitors (NRTIs)
	zidovudine (Retrovir), 

lamivudine (Epivir), 

didanosine (Videx), 

stavudine (Zerit), 

abacavir (Ziagen), (Epcicom)(Trizivir) 
 emtricitabine (Emtriva)(Truvada combination)
	Inhibit the replication of an HIV enzyme called reverse transcriptase; side effect of zidovudine is bone marrow suppression, which causes a decrease in the number of red and white blood cells, 5 percent of people treated with abacavir experience rash, fever, fatigue, nausea, vomiting, diarrhea and abdominal pain, didanosine caused fatal liver disease. Symptoms usually appear within the first six weeks of treatment and generally disappear when the drug is discontinued.

	Protease inhibitors (PIs)
	saquinavir (Invirase), 

ritonavir (Norvir)(Kaletra, Aluvia)

indinavir (Crixivan), 

nelfinavir (Viracept), 

amprenavir (Agenerase), lopinavir/ritonavir (Kaletra),

atazanavir (Reyataz), 

tipranavir (Aptivus),

Darunavir (Prezista) combination
	PIs interrupt HIV replication at a later stage in its life cycle by interfering with an enzyme known as HIV protease. HIV particles become structurally disorganized and noninfectious. Darunavir is for people who haven't responded to treatment with other drugs. Darunavir is used with ritonavir and other anti-HIV medications. side effects are nausea, diarrhea and other digestive tract problems

	Non-nucleoside reverse transcriptase inhibitors (NNRTIs)
	nevirapine (Viramune), 

delavirdine (Rescriptor), 

efavirenz (Sustiva), 

etravirine (Intelence)
	Bind directly to the enzyme reverse transcriptase; side effect rash and aggravation of mood disorders.

	Nucleotide reverse transcriptase inhibitors (NtRTIs)
“nuke” family
	tenofovir (Viread)(Truvada)
	Inhibits both HIV and hepatitis B more quickly than NRTIs, side effects, nausea, vomiting, diarrhea and gas, HBV resurgence if discontinued.

	Fusion inhibitors
	enfuvirtide (Fuzeon)
	Combination; Injection to suppress resistant strains of HIV

	Integrase inhibitors
	raltegravir (Isentress)
	Combination; blocks replication of the HIV integrase enzyme; side effects include diarrhea, nausea, headache and fever.

	Chemokine co-receptor inhibitors
	maraviroc (Selzentry)
	Highly effective treatment for a particular type of HIV infection called CCR5-tropic HIV-1; Side effects may include liver and cardiovascular problems, as well as cough, fever, upper respiratory tract infections, rash and abdominal pain.

	Combination
	efavirenz/emtricitabine/tenofovir (Atripla),

emtricitabine-tenofovir (Truvada), 


abacavir/lamivudine (Epzicom)


zidovudine/lamivudine/abacavir 
(Trizivir),

lopinavir/ritonavir (Kaletra, Aluvia) 

zidovudine/lamivudine (Combivir)
	Hepatoxicity and hepatic dependence noted for Truvada (2004) and Atripla (2006).  Highest marks go to Atripla, the newest drug, that promises to totally eliminate viral loads.  Hepatoxicity can be mitigated with Pegylated interferon alpha-2B (Pegasys) injections.


Source: HA Table 8 Anti-Viral Medicine for the Treatment of Chronic Disease HA-24-4-11
2. The newest and most effective combination AIDS drug is efavirenz/emtricitabine/ tenofovir (Atripla) that promises to totally eliminate viral loads but comes with considerable hepatoxicity and hepadependence that can be mitigated with Pegalated interferon alpha-2B injections (Pegasys). The mint family (Lamiaceae) produces a wide variety of constituents with medicinal properties. Several family members have been reported to have antiviral activity, including lemon balm (Melissa officinalis L.), sage (Salvia spp.), peppermint (Mentha x piperita L.), hyssop (Hyssopus officinalis L.), basil (Ocimum spp.) and self-heal (Prunella vulgaris L.).  Aqueous P. vulgaris extracts inhibited HIV-1 infectivity, primarily through inhibition of early, post-virion binding events. The ability of aqueous extracts to inhibit early events within the HIV life cycle suggests that these extracts (or purified constituents) responsible for the antiviral activity are promising microbicides and/or antivirals against HIV-1.  

 Common AIDS Symptoms and Medicine

	Pathogen
	Symptoms
	Drug Monograph

	persistent generalized lymphadenopathy (PGL)
	Rapid enlargement of a previously stable lymph node or a group of nodes
	Begin or intensify antiretroviral therapy, causes vary, use antibiotics, Cidofivir (Vistide) is the anti-herpes for AIDS substitute for Acyclovir (Zovirax), that may be improved with Foscarnet Sodium (Foscavir) injection

	Coronavirus, Rhinovirus, Influenza A & B, Parainfluenza, Respiratory syncytial virus
	Swollen lymph nodes, cold and flu-like symptoms lasting 4 days to a week, bronchiolitis, pneumonia
	Cold remedies: Diphenhydramine (Benylin, Benadryl), Chlorpheniramine (Telachlor, Chlo-Amine, Chlor-Trimeton, Aller-Chlor), Brompheniramine (Bromphen, Nasahist B, Dimetane Extentabs) Bed rest for fevers. Flu vaccine ineffective.  OTC Theraflu, Allegra (Sanofi-Aventis) and Children's Allegra (fexofenadine) and Allegra-D (fexofenadine and pseudoephedrine); Prescription Oseltamivir (Tamiflu) and Zanamivir (Relenza).  Antibiotics for pneumonia, ampicillin (Principen), azithromycin (Zithromax), levofloxacin (Levaquin). Avoid asthma inhalers that contain corticosteroids, that suppress the immune system.  Fatal adverse events with salmeterol inhalers. Smoke jimson weed for asthma and mullein for bronchitis.

	Adenovirus, Norovirus, Echovirus and Rotavirus acquired from children


	Upper and lower respiratory tract infections (URI, LRI), conjunctivitis, diarrhea
	Rotovirus vaccine (Rotarix GlaxoSmithKline GSK) (Rotateq Merck & Co.), LigoCyte phase II intranasal norovirus, White rice water diet. Imodium (Loperamide), Immune Globulin IV for severe cases

	Salmonellosis
Salmonella spp bacteria acquired by ingesting contaminated food and water
	Severe diarrhea, fever, chills, abdominal pain and, occasionally, vomiting, contagious when shed in bile
	Hydration, white rice water diet, imodium (Loperamide), trimethoprim-sulfamethoxazole (Septra), metronidazole (Flagyl ER) 10 days max 

	Candidiasis 
Candida albicans acquired from antibiotic resistance
	Inflammation of the mouth or genitals and thick white coating on the mucous, called thrush, usually found in children.
	Antimycotics, antifungal drugs: topical clotrimazole (Fungoid Solution, Gyne-Lotrimin, Lotrimin, Lotrisone, Mycelex), topical nystatin (Mycostatin, Mykacet, Nystat-Rx, Nystop, Pedi-Dri), fluconazole (Diflucan), and topical ketoconazole (Extina, Nizoral, Nizoral A-D, Xolegel). Take metronidazole (Flagyl ER) to avoid antibiotic resistant Candidiasis

	Cryptosporidiosis
Cryptosporidium spp.

Protozoal parasite acquired from soil, bird or bat droppings
	Intestinal and bowel infection causes severe diarrhea, cramps, malnutrition and weight loss in AIDS patients
	White rice water diet,

Primary: nitazoxanide (Alinia)

Alternates: metronidazole (Flagyl ER), Trimethoprim-sulfamethoxazole (Septra)

	Cryptococcal meningitis
Cryptococcus neoformans
	Fever, hallucinations, headache, nausea and vomiting, sensitivity to light, stiff neck 
	Antimycotics: fluconazole (Diflucan), flucytosin (Ancobon), amphotericin B IV (Amphotec, Abelcet, AmBisome), Paromomycin Sulfate (Humatin)

	Tuberculosis (TB) Mycobacterium tuberculosis acquired from cough or sneeze droplets
	Only 10% develop pulmonary TB involving fever, dry cough, weight loss and abnormalities, 10% of these develop TB pleuritis that infects the lining between the lung and abdominal cavity and causes chest pain.  TB kills two out of three with untreated symptoms, death rate is 5% with treatment
	Isoniazid (Rifamate, Rifater), rifampicin (Rifadin, Rimactane, Rifamate, Rifater), pyrazinamide (Daraprim, Rifater), and ethambutol (Myambutol) for two months, then isoniazid and rifampicin alone for four months. Cured at six months (2 to 3% relapse). For latent tuberculosis, standard treatment is six to nine months of isoniazid. If the organism is fully sensitive, isoniazid, rifampicin, and pyrazinamide for two months, combination Rifater (sanofi-aventis) followed by isoniazid and rifampicin for four months, ethambutol need not be used.  Hepatoxic 

	Toxoplasmosis
Toxoplasma gondii
Spread by cat feces
	Enlarged lymph nodes, headache, mild fever, muscle pain, sore throat, in AIDS patients, retinal inflammation and seizures
	Combination - Antibiotic: sulfadiazine ie. Trimethoprim-sulfamethoxazole (Septra) and Antimalarial : pyrimethamine (Daraprim) and Antidote: leucovorin (Wellcovorin) 

Alternate: Atovaquone (Mepron)

	Varicella-zoster virus
	Chicken pox and shingles
	Measles, Mumps, Rubella and Varicella vaccine (MMRV, ProQuad, Merck & Co., Inc.) or Varicella vaccine (VARIVAX, Merck & Co.);

Cidofivir (Vistide), Acyclovir (Zovirax), Valtrex (Valacyclovir)

	Cytomegalovirus (CMV) herpes virus acquired from bodily fluids
	After long latency causes damage to the eyes, digestive tract, lungs or other organs, tumorigenic
	Cidofivir (Vistide), Acyclovir (Zovirax), Foscarnet Sodium (Foscavir) injection, topical interferon alpha-2B for eyes and epidermal eruptions

	Kaposi’s sarcoma 

human herpesvirus-8 (HHV-8)
	Bluish-red or purple bumps on the skin, caused by tumor of the blood vessel walls, may involve organs, in lung maybe bloody sputum, shortness of breath 
	topical interferon alpha-2B, Cidofivir (Vistide), Acyclovir (Zovira), Foscarnet Sodium (Foscavir) injection, intense AIDS drugs, Antineoplastic: Cisplatin (Platinol)

	Lymphomas
	Begin with painless swelling of the lymph nodes in neck, armpit or groin
	Topical or pegylated interferon alpha-2B, Cidofivir (Vistide), Acyclovir (Zovirax), Foscarnet Sodium (Foscavir) injection, Antineoplastic: Cisplatin (Platinol)


Source: HA Table 9. Anti-Viral Medicine for the Treatment of Chronic Disease HA-24-4-11
3. Two to fifteen years may pass between initial infection and onset of the AIDS syndrome.  Acquired immune-deficiency syndrome (AIDS) is the name given to the later stages of an HIV infection.  Six to twelve weeks after HIV penetrates the body’s natural defenses and programs the white blood cells the first symptom to appear is flu-like glandular fever with swollen glands in the neck and armpits.  Blood test will usually become positive at this time.  HIV AIDS symptoms begin when the immune system starts to break down. Several glands in the neck and armpits may swell and remain swollen for more than three months. This is known as persistent generalized lymphadenopathy (PGL). As the HIV disease progresses, the person starts showing up other AIDS symptoms. A simple boil or warts may spread all over the body. The mouth may become infected by thrush (thick white coating), or may develop some other problem. Dentists are often the first to be in a position to make the diagnosis. People may develop severe shingles (painful blisters in a band of red skin), or herpes. They may feel overwhelmingly tired all the time, have high temperatures, drenching night sweats, lose more than 10% of their body weight, and have diarrhea lasting more than a month. The final stage is AIDS. Most of the immune system is intact and the body can deal with most infections, but one or two more unusual infections become almost impossible for the body to get rid of without medical help, usually intensive antibiotics.
§317d Blood Pressure
A. High blood pressure is reported to be the most common problem for which people go to doctors in the United States.  Hypertension is one of the leading causes of heart attack and stroke.  According to the National Institutes of Health, the number of adults with high blood pressure, with a resting BP > 140/90 mm Hg, has risen dramatically over the last ten years from fifty million to sixty-five million.  In 1990, approximately one in four adults in the United States had hypertension.  In 2000, it was about one in three Americans, or sixty-five million people over the age of eighteen, with elevated blood pressure.  High blood pressure is a major risk factor for the development of heart disease, including coronary artery disease (the number one killer of Americans) and congestive heart failure (the number one cause for hospital admission in people over the age of sixty-five).  It is also a major risk factor for stroke and kidney damage. 30 to 50 percent of individuals with hypertension will be “salt sensitive”.  High blood pressure is a major risk factor for the development of heart disease, including coronary artery disease (the number one killer of Americans) and congestive heart failure (the number one cause for hospital admission in people over the age of sixty-five).  It is also a major risk factor for stroke and kidney damage.  In large populations, the prevalence of hypertension rises with the levels of sodium intake.  Most groups with very low sodium intake have no hypertension.  When higher levels of salt are introduced, hypertension develops.  Only about 5 to 10 percent of high blood pressure has a known cause. Despite the fact that less than half of people are salt sensitive, dietary salt restriction will lower blood pressure in most people.  To be effective dietary restrictions extend to salt, fat and sugar.  One problem with high blood pressure is that most people can’t feel it.  That means that a person could have elevated blood pressure for a long period of time and be completely unaware of it.  Hypotension is characterized by an abnormally low tension of muscle cells in peripheral blood vessels, which are marked by capillary permeability and fragility and is treated as congestive heart failure. In the 1950s it was discovered that Reserpine and other Rauvolfia alkaloids, used in Ayurvedic medicine for the treatment of schizophremia, act on the sympathetic nervous system by depleting almost all the neurotransmitter substance, norepinephrine, from sympathetic nerve tissue.  This neural blocking results in relaxation of the vessels and output of the heart, with subsequent reduction in blood pressure.  Drug therapy can now control about 80% of all cases of hypertension.  12.5 mg hydrochlorothiazide (HCTZ) is the commonest and cheapest drug for treating high blood pressure, is enough.  

1. Drug therapy can now control about 80% of all cases of hypertension.  Drugs do not cure, but their control of this disease marks a tremendous change in the outlook for patients whose inflexible fate until 1950 was a stroke, heart failure, or kidney failure.  Thiazine diuretics are the commonest and cheapest drug for treating high blood pressure is hydrochlorothizide, a drug that is particularly effective in the elderly and people with African ancestors, it acts first as a diuretic; after six weeks or so, the main effect is to relax the small artery branches, the arterioles.  The main issue with this drug is determining the correct dose: for most individuals a dose of 12.5 mg daily is enough, and for others 12.5 mg every other day.  Hydrochlorothizide is usually available in tablets of 25 mg or more, so half of the smallest tablet is the optimal dose. There are other categories of drugs that may be necessary in specific high blood pressure patients.  Aldosterone blockers – aldosterone is made in the adrenal gland and travels to the kidney to save sodium (salt) and water.  It also acts as a constrictor of blood vessels.  Blocking aldosterone may lower blood pressure by both mechanisms.  These drugs are most often used in conjunction with other drugs, or may be used alone.  High potassium is the most common side effect.  Sympatholytic drugs are older drugs that decrease the outpouring of nervous system hormone with numerous side effects that are therefore rarely used.  Direct vasodilators directly dilate the blood vessels and are used only in special situations.
2. Arterial hypertension is the medical term for high blood pressure.  Effective measures to improve blood pressure without drugs include weight loss, exercise, and avoidance of substance that aggravate blood pressure. The most important substance to avoid is salt but also aggravating are alcohol, licorice, decongestants, amphetamines, birth control and NSAIDs.  With rare exceptions high blood pressure is related to the powerful hormone systems needed to survive that controls salt and water.  The exceptions include tumors of the inner part of the adrenal gland (the adrenal medulla) called pheochromocytomas, and a congenital narrowing of the aorta called aortic coarctation.  Much commoner is high blood pressure due to kidney problems or to enlargement of the outer part of the adrenal gland (the adrenal cortex).  To control high blood pressure that is difficult the best way to sort out the cause is to measure the renin (a kidney enzyme) and aldosterone (an adrenal gland hormone) in the blood plasma; this is most informative after the individual take a dose of diuretic to stimulate the production of renin and aldosterone. The kidney and adrenal gland have a central role in the long-term regulation of body salt and water.  When it goes wrong, it causes high blood pressure.  If the kidney senses that the body is too dry or the blood pressure is too low it puts out renin, the enzyme that activates a precursor to angiotensin I, a short chain of amino acids.  Angiotensin I is converted to angiotensin II by an enzyme called angiotensin converting enzyme (ACE).  Angiotensin II can raise blood pressure by itself because if constricts arteries by causing thickening of the arteries and heart muscle but it also goes to the outer part of the adrenal gland (the adrenal cortex) and causes the adrenal gland to release aldosterone.  Aldosterone goes to the kidney, where it causes salt and water retention and excretion of potassium, magnesium and other ions.   
B. Blood pressure is the force of the blood pushing out against the walls of the blood vessels.  As blood is pumped out of the heart into the arteries that lead away from it, there is a certain pressure in the system created by this pumping actin of the heart.  Blood pressure is measured in a few different ways, but the most common method is called sphygmomanometry that refers to inflating a blood pressure cuff on the arm (or leg, in some cases).  Air is slowly let out of the cuff while the person taking your blood pressure listens with a stethoscope below the cuff to hear the pulse.  When the person first hearts the pulse as the cuff deflates, the pressure is recorded as the systolic pressure.  The bottom number is called the diastolic pressure.  It reflects the pressure in the arteries when it normalizes. The circulatory system is a closed system.  There are no valves anywhere in the pipes to let blood out.  In addition to the pumping and filling of the heart, pressure is maintained in this closed system by the tension in the walls of the arteries.  Arteries have a layer of muscle in their walls.  This muscle layer can contract or relax and have a great impact on the pressure in the overall system.  Arteries that supply blood to muscles and organs have the ability to dilate (enlarge) under conditions when more blood is required lowering blood pressure.  Muscles help to squeeze the arteries and veins to raise pressure to normal.  The blood pressure is therefore maintained by the constriction and relaxation of the arteries as well as the pumping of the heart 

1. High blood pressure is a blood pressure reading of 140/90 mmHg or higher. Both numbers are important. Once high blood pressure develops, it usually lasts a lifetime. Blood pressure changes during the day. It is lowest as you sleep and rises when you get up. It also can rise when you are excited, nervous, or active. Still, for most of your waking hours, your blood pressure stays pretty much the same when you are sitting or standing still. That level should be lower than 120/80 mmHg. When the level stays high, 140/90 mmHg or higher, it implies high blood pressure. For example, 160/80 mmHg would be stage 2 high blood pressure. With high blood pressure, the heart works harder, your arteries take a beating, and your chances of a stroke, heart attack, and kidney problems are greater. Normal blood pressure is a reading of less than 120/80 mmHg (mmHg = millimeters of mercury, a unit for measuring pressure). Drops in blood pressure that don’t threaten life are called hypotension.  Some people do just fine with blood pressures of 85/50 and doctors treat some people with conditions such as congestive heart failure to reduce their pressures down to these levels.  Other people feel terrible when their systolic pressure drops from 150 down to 130.  Hypotension is abnormally low blood pressure. Hypotension is blood pressure that is lower than 90/60 mmHg.  In a healthy person, hypotension without signs or symptoms is usually not a problem and requires no treatment. Doctors will want to identify and treat any underlying condition that is causing the hypotension, if one can be found. Hypotension can be dangerous if a person falls because of dizziness or fainting. Shock, a severe form of hypotension, is a life-threatening condition that is often fatal if not treated immediately. Shock can be successfully treated if the cause can be found and the right treatment provided in time.  
Blood Pressure Sphygmomanometry Reading
Normal (optimal): less than 120 systolic and less than 80 diastolic

Prehypertension: 120-139 systolic or 80-89 diastolic, or both

Stage 1 Hypertension: 140-159 systolic or 90-99 diastolic, or both

Stage 2 Hypertension: greater than 160 systolic or greater than 100 diastolic, or both. 

Stage 3 Malignant hypertension: greater than 200 systolic or diastolic greater than 130, or both.

2. High blood pressure is common and has been identified as one of the most important risk factors in both coronary heart disease and cerebrovascular accidents, it may also lead to congestive heart failure (hypertensive heart disease), aortic dissection, and renal failure.  The detrimental effects of blood pressure increase continuously as the pressure increases.  A sustained diastolic pressure greater than 90 mm Hg or a sustained systolic pressure in excess of 140 mm Hg are generally considered to constitute hypertension.  By this criteria, screening programs reveal that 25 percent of the population is hypertensive.  The prevalence increases with age, but in older groups the disease is likely to be mild, but in young adults tends to be more severe.  Blacks are affected by hypertension about twice as often as whites and seem more vulnerable to its complications. About 90 to 95 percent of hypertension is idiopathic and apparently primary (essential hypertension).  Of the remaining 5 to 10 percent most is secondary to renal disease or, less often, to narrowing of the renal artery, usually by an atheromatous plaque (renovascular hypertension).  Infrequently, secondary hypertension is the result is the result of adrenal disorders, such as primary aldosteronism, Cushing’s syndrome, or pheochromocytoma.  Both essential and secondary hypertension may be either benign or malignant, according to the clinical course. About 5 percent of hypertensive persons show a rapidly rising blood pressure, which, if untreated, leads to death within a year or two from accelerated or malignant hypertension  Malignant hypertension usually develops in the fourth decade of life and is defined as a systolic blood pressure over 200 mm Hg or diastolic pressure over 130 mm Hg. 

3. Malignant hypertension is relatively rare occurring in 1 to 5% of people with high blood pressure.  Before introduction of the new antihypertensive drugs, malignant hypertension was associated with a 50% mortality rate within 3 months of onset, progressing to 90% within a year.  At present, however, about 75% of patients will survive 5 years, and 50% survive with precrisis renal function.  The full blown syndrome of malignant hypertension is characterized by a systolic pressure greater than 200 mm Hg and a diastolic pressures greater than 130 mm Hg, papilledema retinopathy, encephalitis, cardiovascular abnormalities and renal failure sometimes encountered in "hypertensive crisis".  At the onset of rapidly mounting blood pressure, their is marked proteinuria and microscopic or sometimes macroscopic hematuria, but no significant alteration in renal function.  Soon, however, renal failure makes its appearance and the patient is unable to urinate.  The syndrome is a true medical emergency requiring the institution of aggressive and prompt antihypertensive therapy before the development of irreversible renal lesions.

C. The magnitude of arterial pressure depends on two fundamental hemodynamic variables: cardiac output and total peripheral resistance.  Vasoconstricting agents are angiotensin II, catecholamines, thromboxane, leukotienes, and endothelin.  Vasodilators include kinins, prostaglandins and nitric oxide.  Arterial hypertension can best be considered a disease dependent on factors that may alter the relationship between blood volume and total arteriolar resistance.  The kidneys play an important role in blood pressure regulation by at least three mechanisms (1) renin-angiotensin system (2) sodium homeostasis and (3) renal vasodepressor substances.  Environmental factors implicated in the causation of hypertension include stress, obesity, smoking, inactivity, and heavy consumption of salt.  Hypertension is associated with two forms of small blood vessel disease: hyaline ateriolosclerosis and hyperplastic arteriolosclerosis. The body is very sensitive to changes in blood pressure. Special cells in the arteries, called baroreceptors, can sense if blood pressure begins to rise or drop. When the baroreceptors sense a rise or drop in blood pressure, they cause certain responses to occur throughout the body in an attempt to bring the blood pressure back to normal. For example, if you stand up quickly, the baroreceptors will sense a drop in your blood pressure. They quickly take action to make sure that blood continues to flow to the brain, kidneys, and other important organs. The baroreceptors cause the heart to beat faster and harder. They also cause the small arteries (arterioles) and veins (the vessels that carry blood back to the heart) to narrow. When the kidney senses low blood pressure it produces a hormone called renin.  This hormone is spilled from the kidney into the circulation and acts on another chemical, which then acts on a another, and in the long run the message goes to the arteries in the body to squeeze down, thus raising the overall pressure in the system.  This phenomenon of contracting arteries in the body is known as vasoconstriction.  The arteries have muscles in their wall for exactly this reason.
1. Another consequence of renin production by the kidneys is the triggering and the production and release of hormones and chemicals form the adrenal glands, which sit on top of the kidneys.  These substances not only contribute to the constriction of the arteries, but also pass through the kidneys and cause them to reabsorb salt and water back into the circulatory system, thus helping to raise blood pressure by maintaining the fluid volume in your blood vessels.  Many diseases, including hypertension, can create damage to the kidney.  Tumors, infection, diabetes, autoimmune diseases (lupus, for example) or kidney stones can also cause kidney problems resulting in higher blood pressure. Buildup of cholesterol in the renal artery can create a partial blockage and thereby decrease blood flow to the kidney, triggering renin production and raising pressure.  Each adrenal gland looks like a little triangular hat sitting atop the kidney below it.  It is made up of two parts: the middle core, known as the medulla, and the outer layer, known as the cortex (cover).  The medulla makes and stores adrenaline and couple closely related compounds, which quickly raise blood pressure in a crisis situation.  The outer cortex of each adrenal gland makes a hormone called aldosterone.  Aldosterone is a very powerful compound that travels by way of the blood to the kidney, where it tells the kidney to reabsorb sodium (salt) before it goes out in the urine.  Nerve signals and hormones from the brain serve as messenger to raise blood pressure often through many steps.  Pain or cold temperatures can do this too.

2. Regular exercise, especially aerobic exercise (sustained exercise that raises the heart rate but doesn’t put sudden strain on your system like heavy weight lifting), lowers blood pressure, strengthens the heart and cardiovascular system, helps muscles to utilize the oxygen delivered by the blood more efficiently, improve energy levels and endurance, improve muscle strength, strengthen bones, increase flexibility and balance, reduce body fat, help to reduce tension, stress and depression, improve sleep, and increase self-esteem.  Too much salt in the diet can be harmful.  The chemical name for salt is sodium chloride.  Nutrition labels on foods now list how much sodium is contained.  Sodium is present in high amounts in certain types of foods.  Ketchup and pickles are great examples of high-sodium foods.  Many canned soups and most snack-food items (potato chips, corn chips, and the like are very high in salt also.  Any type of meat that has preservatives to such as sausage, hot dots, or bacon, will contain high levels of sodium.  Some people seem to be more sensitive to salt than others, meaning they will develop hypertension in response to excess sodium in their diet.  There is no way to predict who might be salt sensitive.  Evidence for a causative role of salt follows:  In large populations, the prevalence of hypertension rises with the levels of sodium intake.  Most groups with very low sodium intake have no hypertension.  When higher levels of salt are introduced, hypertension develops.  Certain animals seem predisposed to high blood pressure when fed high-sodium diets.  Despite the fact that less than half of people are salt sensitive, dietary salt restriction will lower blood pressure in most people. There is an increased risk of having hypertension if you: are over the age of thirty-five, are overweight, eat foods that are high in salt or fat, or both, are not active, smoke, drink excess alcohol (more than two drinks per day), have family members with high blood pressure, are African-American, are pregnant, take oral contraceptives (birth control pills) or are under stress.  Secondary hypertension is the name given to high blood pressure with a known etiology. Only about 5 to 10 percent of high blood pressure has a known cause.  The kidneys are frequently the cause of hypertension for many reasons.  This is because the kidneys help to regulate blood pressure.
D. It wasn’t until the 1940s and 50s that big changes in the treatment of hypertension took place, partly due to the fact that President Franklin Delano Roosevelt eventually died of a stroke, but also suffered from congestive heart failure and kidney failure, all complications of his long-standing hypertension.  In the 1950s it was discovered that Reserpine and other Rauvolfia alkaloids, used in Ayurvedic medicine for the treatment of schizophremia, act on the sympathetic nervous system by depleting almost all the neurotransmitter substance, norepinephrine, from sympathetic nerve tissue.  This neural blocking results in relaxation of the vessels and output of the heart, with subsequent reduction in blood pressure.  Drug therapy can now control about 80% of all cases of hypertension.  Drugs however do not cure, salt and meat elimination diets are necessary, but drug control of this disease marks a tremendous change in the outlook for patients who developed malignant hypertension whose inflexible fate until 1950 was a stroke, heart failure, or kidney failure.  Although many drugs were tried in the early days of treatment, compounds began to be developed in the 1950s through the l970s that evolved into the new drugs classes currently in use.  In the 1980s and 90s a couple more families of medications hit the scene. Today there are four basic classes of antihypertensive medications used in the treatment of high blood pressure – diuretics, beta-blockers, angiotensin converting enzyme (ACE) inhibitors and calcium channel blockers; aldosterone blockers are for certain patients.   Patients must be willing to persevere and deal with the “art” of medicine, often known as “trial and error”.  Modern cardiac drugs, including all hypertension medication are however the third leading cause of fatal drug overdose, after opiates, antipsychotics and sleep aids, and the prescription for antihypertensives is rife with abuse.  Doctors and nurses come out of medical school, able to rattle off these dangerous medicines, cardiologists are generally much more reluctant to prescribe these medicines than primary care doctors and these two offices, despite their disparate cardiac and hypertensive population, probably prescribe an equal amount of ACE inhibitors, beta-blockers, and calcium channel blockers to heart patients as to the high blood pressure patients that benefit from antihypertensive drugs.  Among the many cardiotonic properties of Hawthorne Crataegus laevigata is the treatment of high blood pressure, whereby it is contraindicated for use in conjunction with other anti-hypertensive drugs due to low blood pressure.

Prescription Medicine for the Treatment of Hypertension

	Diuretics Generic Name
	Diuretics Trade Name
	Beta-blockers Generic Name
	Beta-blockers Trade Name

	Bumetanide
	Bumex
	Acebutolol
	Sectral

	Chlorthalidone
	Hygroton
	Atenolol
	Tenormin

	Ethacrynic acid
	Edecrin
	Carvedilol
	Coreg

	Furosemide 
	Lasix
	Labetalol
	Normodyne, Trandate

	Hydrochlorothiazide (HCTZ)
	HydroDIURIL, Microzide
	Metoprolol
	Lopressor, Troprol

	Indapamide
	Lozol
	Nadolol
	Corgard

	Metolazone
	Zaroxolyn, Mykrox
	Pindolol
	Visken

	Torsemide
	Demadex
	Propranolol
	Inderal

	ACE Inhibitors Generic Name
	ACE Inhibitors Trade Name
	ARBs Generic Name
	ARBs Trade Name

	Benazepril
	Lotensin
	Candesartan
	Atacand

	Captopril
	Capoten
	Eprosartan
	Teveten

	Enalapril
	Vasotec
	Irbesartan
	Avapro

	Fosinopril
	Monopril
	Losarten
	Cozaar

	Moexipril
	Univasc
	Olmesartan
	Benicar

	Perindopril
	Aceon
	Telmisartan
	Micardis

	Quinapril
	Accupril
	Valsartan 
	Diovan

	Ramipril
	Altace
	Aldosterone Blockers Generic Name
	Aldosterone Blockers Trade Name

	Trandolaril
	Mavik
	Eplerenone
	Inspra

	Calcium Channel Blockers Generic Name
	Calcium Channel Blockers Trade Name
	Spironolactone
	Aldactone

	Amlodipine
	Norvasc
	Alpha Blockers Generic Name
	Alpha Blocker Trade Name

	Diltiazem
	Cardizem, Tiazac
	Doxazosin
	Cardura

	Felodipine
	Plendil
	Prazosin
	Minipress

	Nicardipine
	Cardene
	Terazosin
	Hytrin

	Nifedipine
	Procardia, Adalat
	Sympatholytic Drugs Generic Name
	Sympatholytic Drugs Trade Name

	Verapamil
	Calan, Isoptin, Verelan
	Clonidine
	Catapres

	Direct Vasodilators Generic Name
	Direct Vasodilators Trade Name
	Guanabenz
	Wytensin

	Hydralazine
	Apresoline
	Methyldopa
	Aldomet

	Minoxidil
	Loniten
	
	

	Rauwolfia alkaloids Generic Name
	Rauwolfia alkaloids Trade Name
	
	

	Rauwolfia serpentine
	
	
	

	Rauwolfemms
	
	
	

	Reserpidine Oral 
	Serpasil, Serpalan, Harmonyl, Novoreserpine, Raudixin, Rauval, Rauverid, Reserfia, Serpalan, Wolfina
	
	

	Deserpidine and Hydrochlorothiazide or  Methyclothiazide 
	Demi-Regroton, Diupres, Diurigen with Reserpine, Diutensen-R, Dureticyl, Enduronyl, Enduronyl Forte, Hydropres, Oreticyl, Oreticyl Forte, Rauzide, Regroton
	
	


Source: Wilson & Childre ’06: Appendix Table I-VII pgs. 136-139

1. People taking long term diuretic therapy to rid their body of salt and water, often experience adverse effects related to the depletion of the number of ions.  Often the rubric hypokalemia (low blood level of potassium) is used to characterize the problem.  The problem is however not a low eve of potassium in the blood, it is potassium depletion in the cells throughout the body, including muscles, heart, brain, and elsewhere.  Potassium supplements do not restore intracellular potassium unless magnesium is taken at the same time.  Maintaining adequate intracellular potassium helps prevent toxicity of digoxin (a heart medication that can cause serious problems if the blood level is too high, or the potassium level in the cells is too low) and minimizes the adverse effects on diabetes and cholesterol.  Taking diuretic causes the body to react by turning on hormone systems designed to retain salt and water.  Aldosterone causes the kidney to retain sodium and excrete potassium and other ions; when potassium is eventually depleted, there is excretion of hydrogen ions, leading to an alkaline state in the blood (alkalosis).  Most individuals with depleted potassium have a normal serum potassium.  If taking a diuretic and feel tired, achy, have cramps in extremities, are impotent, and feel faint when standing up, presume depleted potassium.  Usually when there is potassium depletion there is also depletion of magnesium, zinc, selenium, rubidium and other ions. 

2. Drugs that reduce production of aldosterone by the adrenal gland also are magnesium and potassium sparing.  Drugs that block activation of angiotensin by blocking angiotensin-converting enzyme, ACE inhibitors such as captopril, enalapril, lisinopril or any drug with a proper name ending in –pril), or by blocking angiotensin II at its receptor (losartan irbesartan, candesartan, or other drug ending in –sartan) will reduce urinary losses of potassium, magnesium and probably the other ions that are depleted by diuretics. Because potassium loss from the kidney is driven by exchange of potassium for sodium as regulated by aldosterone, salt intake is an important concern.  The more salt eaten, the more potassium lost.  Every sodium ion reabsorbed from the renal tubule leads to excretion of a potassium ion; high sodium intake aggravates potassium losses, and when potassium is depleted, potassium ions are exchanged for hydrogen ions, leading to acid urine with alkaline blood.  Blocking the effect of high renin – potassium and magnesiu depletion – by blocking the effect of angiotensin II with angiotensin receptor blockers (ARBs) will prevent secondary hyperaldosteronism.  This may be the best approach for people who have either congestive heart failure or secondary hyperaldosteronism from renal artery stenosis or other high-renin states.  ACE inhibitors, also block formation of angiotensin II, but this effect wears off after a few weeks because there are other pathways for the formation of angiotensin II.  

3. If potassium-sparing diuretics and ARBs or ACE inhibitors are used together, there is a real risk of seriously increased levels of potassium in the blood (hyperkalemia).  For primary hyperaldosteronism the specific treatment is blockers of aldosterone such as spironolactone and eplerenone; amiloride can also be used and is the specific treatment for hypertension due to abnormalities of the renal tubule such as Liddle’s syndrome.  The problem is not low levels of potassium in the blood (hypokalemia) but potassium/magnesium depletion; potassium supplements do not solve the problem because magnesium is required to restore intracellular potassium.  A recommended approach is to: (1) reduce salt intake below 2-3 grams per day; (2) reduce the dose of diuretic, (3) use potassium/magnesium sparing diuretics to prevent losses or (4) use angiotensin blockers to reduce secondary hyperadlosteronism and thus prevent depletion of potassium and magnesium (Spence '05: 152).  To minimize potassium losses, one can reduce salt intake; use angiotensin-receptor blockers (ARBs) to prevent angiotensin II from causing the adrenal cortex to release aldosterone; or block the effects of aldosterone on the kidney tubule by using potassium-magnesium sparing diuretics.  A minority of patients with difficult to treat high blood pressure will require potassium and magnesium supplementation.  Potassium depletion is usually managed by a combination of reducing salt intake, reducing the dose of diuretic and using either potassium/magnesium sparing diuretics or drugs that prevent excess aldosterone production such as angiotensin receptor blockers. For most individuals, particularly the elderly, a daily dose of 12.5 mg hydrochlorothiazide (HCTZ) is the commonest and cheapest drug for treating high blood pressure, is enough.  Among that do not deplete the body’s potassium and magnesium, amiloride is generally preferred for men, because men who take spironolactone often have sore nipples and sometimes breast enlargement.  This does not appear to be a problem with eplerenone, a new aldosterone antabgonist.  Avoid triamterene, because half the people who take it develop an abnormality in the urine (triamterene casts) and it is implicated in kidney inflammation (interstitial mephritis) and kidney stones.  If a small does of one of the thiazide family of diuretics if required, a common ratio might be HCTZ 12.5 mg to amiloride 10-20 mg, or spironolactone 100 mg.  For people with secondary hyperaldosteronism, overproduction of aldosterone because of high levels of renin and angiotensin - angiotensin receptor blockers are more effective.

4. Any ACE inhibitor will cause a cough in about 8 percent of people and swelling of the face and tongue (angiodedema) in about one in one thousand.  One can avoid these adverse effects by switching to angiotensin blockers, which have benefits similar to those of ACE inhibitors.  The first dose of any ACE inhibitor or angiotensin blocker can cause a severe drop in blood pressure, particularly in people taking diuretics.  They can also cause acute kidney failure in people that have severe narrowing of both kidney arteries.  This problem is rare except in very severe high blood pressure or heart failure.  Among ACE inhibitors the main difference is due to the presence of a sulfhydryl group in captropril, which is responsible for the loss of taste and a characteristic generalized rash that looks like measles.  Both of these problems will disappear if you switch to another ACE inhibitor or to an angiotensin blocker.  Captopril is very short acting and must be taken two or three times per day to achieve desired effects in all but the least severe cases. Lisinopril, quinapril, and some of the other ACE inhibitors are long acting enough to work well when taken once a day.  Captopril is also the most expensive of ACE inhibitors.
5. Beta-blockers block one of the two kinds of adrenaline receptor (a structure on the surface of cells that responds to adrenaline), the beta receptors.  Beta receptors are of two types, beta-1 and bta-2.  Stimulating beta-1 receptors causes the heart to speed up and beat more forcefullyl.  Stimulating the beta-2 receptors causes the bronchi to dilate and the arteries that got to the muscles to dilate.  Alpha-blockers block the second of the two kinds of adrenaline receptor, the alpha receptors: the alpha-1 receptor when stimulated causes the arteries to constrict, and the alpha-2 receptor when stimulated inhibits the sympathetic nervous system. Alpha-blockers are used selectively to block the alpha-1 receptors by preventing the arteries from constricting, they tend to lower blood pressure.  They also have beneficial effects on cholesterol and diabetes, and are now commonly used for bladder symptoms from prostate gland enlargement.  The main ones in use are prazosin, doxazosin, and terazosin.  Compared with prazosin, the latter two are longer acting so can be taken less often, and they tend to cause less trouble with a faint feeling on standing.  Doxazosin is the longest acting, and probably the best choice for that reason.

6. Beta-blockers have issues in the different ways individual bodies handle the drugs (pharmacokinetics) and the way the drugs interact with adrenaline receptors (pharmacodynamics).  Concerns include how drugs metabolize, how long the drug action lasts, how the drugs are absorbed into various body tissues, and how tightly the drug binds to receptors.  Propranolol undergoes extensive metabolism during its first pass through the liver (first-pass metabolism); about 70 percent of an oral dose is broken down in the liver and never makes to the rest of the body.  Both propranolol and metoprolol have a twenty-fold range in the blood levels achieved with a given dose that in different people can lead to blood levels that range from five to one hundred units.  If propranolol and metoprolol don’t work well at the dose prescribed hypertension can be controlled, at a much lower cost, with a beta-blocker that is excreted by the kidney or metabolized in a different way. Nadolol and atenolol are two beta-blockers that are excreted by the kidney, creating special problems for the elderly and for people with impaired kidney function.  They can build up in the blood-stream, causing relatively slow heart action (bradycardia), and aggravate heart failure, which in turn aggravates the kidney function.  If the heart rate has been getting slower and slower switch to a beta-blocker that is not excreted by the kidney, but metabolized by the liver.

7. The best and most convenient beta-blocker is pindolol, it has the most potent ISA, so it does not cause the adverse effects due to blockade of beta-2 receptors.  (ISA, intrinsic sympathomimetic activity of drugs that block beta-1 receptors and stimulate beta-2 receptors.)  Pindolol is also the best beta-blocker for people with diabetes, high cholesterol, or blocked arteries in the legs; it is less likely to aggravate cholesterol and diabetes, and less likely to cause fatigue and is the least likely to cause rebound hypertension if doses are missed.  The downside of pindolol is that small proportion of people (about 5 percent) experience vivid dreams, tremor or anxiety because of the drug’s greater penetration into the brain. Beta-blockers penetrate brain tissue to markedly varied extents because of difference in how well they dissolve in fat.  These differences explain why pindolol, with its extreme penetration into brain tissue, is the most likely beta-blocker to cause anxiety, tremors and vivid dreams, and why propranolol, which is also concentrated in the brain, is the most likely to cause subjective tiredness and hallucinations. Selective blockade of beta-1 receptors that speed up the heart and cause it to beat harder and stimulation of beta-2 receptors that cause dilation of the large air tubes in the lung and of the arteries that go to muscles.  Nonselective drugs such as propranolol, nadolol and timolol are more likely to cause adverse effects due to beta-2 blockade.  Drugs that stimulate beta-2 receptors will have a different profile again; pindolol, a relatively potent beta-2 stimulator, had beneficial effects on cholesterol, may benefit diabetes, and is least likely to cause problems with cold extremities and asthma.

8. Calcium-channel antagonists, or calcium-channel blockers, dilate arteries by interfering with the channels that permit calcium to enter cells; they are useful for both hypertension and angina.  Calcium-channel antagonists, or calcium-channel blockers, dilate arteries by interfering with the channels that permit calcium to enter cells. Trouble with constipation or shortness of breath or other symptoms of heart failure, is often helped by changing from verapamil or diltiazem to another type of drug, or changing to a dihydropyridine (the largest class of CCBs) such as nifedipine, felodipine, or amlodipine.  If the problem is a slow heart rate from diltiazem, changing to a dihydropyridine or another class of drug should help; if it doesn’t, check out a pacemaker.  Consumers of both diltiazem and a beta-blocker, may need to reduce the dose of beta-blocker.  Those having a lot of angina on a dihydropyridine such as felopidipine, are helped by adding a beta-blocker (or switching to diltiazem for those who can’t take a beta-blocker).  If it doesn’t help, find out about endartectomy, angioplasty or bypass surgery, and make sure that all the risk factors are optimally controlled.  If the problem is ankle swelling, flushing, or headache, switching from nifedipine or felodipine to amlodipine or another class of drug should help.  Diltiazem and verapamil are not very strong and are extremely expensive, so are not advised for treating high blood pressure: the main reason to use them.  Verapamil is good for heat-rhythm disturbances such as atrial fibrillation and diltiazem is good for angina (chest pain brought on by exertion, due to narrowing of the coronary arteries). There are other categories of drugs that may be necessary in specific high blood pressure patients.  Aldosterone blockers – aldosterone is made in the adrenal gland and travels to the kidney to save sodium (salt) and water.  It also acts as a constrictor of blood vessels.  Blocking aldosterone may lower blood pressure by both mechanisms.  These drugs are most often used in conjunction with other drugs, or may be used alone.  High potassium is the most common side effect.  Sympatholytic drugs are older drugs that decrease the outpouring of nervous system hormone with numerous side effects that are therefore rarely used.  Direct vasodilators directly dilate the blood vessels and are used only in special situations.

9. Drugs in the class called dihydropyridines, the largest group, tend to be the best at lowering blood pressure.  Diltiazem is a somewhat weaker vasodilator in the peripheral arteries throughout the body, but it affects the coronary arteries and so may be better for angina.  Verapamil is another relatively weak drug that may aggravate heart failure. The main dihydrpyrinidines are nifedipine, felodipine, amlodipine, nisodipine, and nicardipine.  Nifedipine and felodipine are quite short acting, and the slow-release pills that have been developed are only partially effective in correcting the problem of peaks and troughs in blood pressure. Nifedipine is relatively expensive, but the best value is felodipine, and if it is causing too many side effects, amlodipine may be better.  Nicardipine is very expensive and usually has to be taken several time a day, so it has little advantage. A special problem occurs when dihydropyridines are taken with grapefruit juice that reduce the metabolism of a number of drugs.  Felodipine blood levels go up on average about 300 percent with grapefruit juice, nisodipine levels about 500 percent.  A number of important interactions occur between grapefruit and other drugs such as cyclosporine, terfenadine (an antihistamine), and propafenone; based on the known metabolism of warfarin and the cholesterol-lowering drugs such as lovastatin and simvastatin, can be anticipated to be affected by grapefruit juice. As a rule of thumb any drug that should not be taken with erythromycin, ketoconazole or itraconazole, should not be taken with grapefruit juice. 
§317e Cardiology
A.  Coronary heart disease is America's No. 1 killer. Stroke is No. 3 and a leading cause of serious disability.  90% of heart attacks, heart disease and stroke involves atherosclerosis, a hardening of the arteries, due to physical injury or defect of the heart, unlawful monoclonal antibodies to the heart such as trans-fat, and/or bacterial infection by Streptococcus pyogenes with 25% chance of dying of a heart attack within ten years, if untreated with antibiotics.  Exceeding 300,000 cases annually, sudden cardiac death (SCD) is the leading cause of death in the U.S.  The invisible cardio-toxic die, a monoclonal antibody to the heart, unnecessarily used in animal toxicology laboratory research, contaminates the wash and the clothes and backpack of the sweaty wetback.  Of the estimated 65 million Americans with high cholesterol, 7 million Americans suffer angina and of the 2.4 million people who died in 2004, 666,000 died from heart disease and 150,000 from stroke accounting for more than 40% of all deaths, one every 33 seconds.  An estimated 700,000 people suffer strokes annually, of the survivors, 50-70% regain functional independence, but 15-30% are permanently disabled.  Globally heart attacks and strokes kill about 12 million people every year (7.2 million due to ischaemic heart disease and 5.5 million to cerebrovascular disease). In addition, 3.9 million people die annually from hypertensive and other heart conditions.  The effective treatment plan for heart attack is fresh fabric, vegan diet, antibiotics cure endocarditis, statins reduce cholesterol and Hawthorn is the supreme herb for the heart.
1. According to the U.S. government, one in every 300 Americans will be killed by a blocked artery in 2007.  Every 34 seconds an American dies as the result of a blocked cardiac artery.  As an American, there's a 90% chance that poor circulation will trigger a serious health problem at some point in your life. More than 6.8 million Americans undergo heart bypass, balloon angioplasty and other circulation-related procedures each year. 1 million undergo angioplasty and 500,000 heart surgery. 700,000 Americans will suffer a sudden blockage of blood flow to the brain in 2007- 83 every hour of the day. Each year, about 1.1 million people in the United States have heart attacks, and almost half of them die. 65 million Americans monitor their cholesterol.  Mortality differs significantly by race or ethnic group as measured by age adjusted death rates.  In 1998 these death rates per 100,000 people from heart disease in the United States were 211.8 for black non-Hispanics, compared to 145.3 for white non-Hispanics, 101.5 for Hispanics, 106 for American Indians and 78 for Asians.  Cardiac patients must take care of their health with a vegan diet.  Atherosclerosis patients and sedentary workers must stop eating animal products because animal fat is clogging their arteries and the blood must be cleaned of dietary fats and cholesterol to absorb the painful plaques.  Even exposed to monoclonal antibody cardio-toxin, the chest pain should go away when all dietary animal fat is digested, but one should not be exposed or exercise would be dangerous, and one should be completely cured of angina before eating meat. The pound of flesh is reserved for people who do hard physical labor or endurance sports 8 hours a day and don't have angina. It is important to avoid LDL cholesterol such as that found in potato chips and trans-fats.  Sufficient levels of HDL cholesterol such as that found in brown rice are needed to be found in a vegan diet of more than 2.2 pounds of fruit, vegetables and whole grains daily to fuel an active exercise routine, without being overstuffed.  Rice and beans make a relatively quickly digested complete protein macronutrient to squeeze through animal fat clogged arteries and feel full. Store some iron and calcium-phosphorus apatite in human body fat to prevent iron deficiency anemia and osteoporosis, that would otherwise result from a vegan diet, without sufficient daily intake of iron and calcium from green leafy vegetables and phosphorus from mushrooms, soy or mung beans.
B. By counting the number of pulsations over a fifteen-second interval and multiplying that number by four, calculate the heart rate (in beats per minute).  A normal heart rate is between 60 and 100 beats per minute.  A slower than normal rhythm in which the heart rate is below 60 beats per minute indicates sinus bradycardia.  If the rhythm exceeds 100 beats per minute, a sinus tachycardia would be present.  Heart rates slower than 60 beats per minute can be normal if there are no symptoms such as fatigue, shortness of breath, light-headedness or dizziness.  Rapid heart rates (greater than 100 beats per minute) may be normal or abnormal, depending on circumstances.  Conditions that weaken the heart muscle may cause rapid heart rhythms, called tachycardias, with rates greater than 100 beats per minute and possibly much faster.  The faster the heart rate, the great the chance that delivery of oxygen and other nutrients to the brain and other organs will be impaired.  With very fast beats (over 200 a minute) the person will likely become light-headed and dizzy and even pass out.  An irregular heart rate might indicate early beats, called premature contractions (coming from either the atria or the ventricles) or may be an indicator of a rhythm problem called atrial fibrillation, in which the atria beats at rates greater than 400 beats per minute.  The heart may also beat too slowly (called bradycardia) with heart rates below 60 beat per minute.  

1. Sinus bradycardia is commonly caused by second-degree heart block, Mobitz type I (block typically occurs in the AV node), second-degree heart block, Mobitz type II (block typically occurs in the His bundle or below), third-degree heart block or complete heart block, Asystole. Several forms of inherited arrhythmic diseases have common associated gene subtypes (1) Arrhythmogenic right ventricular dysplasia (fat deposits in right ventricular wall) exhibit gene subtypes PKP2, DSP, GSG2, (2) Hypertrophic cardiomyopathy (thickened heart muscle exhibiting gene subtypes MYH7, MYBPC3, (3) Long QT syndrome (has specific ECG patterns) exhibit gene subtypes KCNQ1 (long QT1); KCNH2 (long QT2); SCN5A (long QT3) and (4) Brugada syndrome (has specific ECG pattern) exhibits gene subtypes SCN5A.

2. Atrial fibrillation is a very common heart rhythm problem.  It is known as an “irregular rhythm”.  The chance of developing atrial fibrillation increases with age. According to recent statistics from the American Heart Association, atrial fibrillation may be found in 3 to 5 percent of people over the age of 65.  First-line treatment is medication, including antiarrhythmic drugs.  If antiarrhythmic drug therapy fails, catheter ablation should be considered. The success rate of catheter ablation is 90% or greater for superventricular tachycardia, such as atrial flutter, atrial tachycardia, AV node, AV node reentrant tachycardia, Wolff-Parkinson-White syndrome, 50 to 85 percent for atrial fibrillation, 50% to 75% for ventricular tachycardia from coronary artery disease and 90% or greater for focal ventricular tachycardia.   Reversible causes of bradycardia are nonessential medicines such as beta blockers, calcium channel blockers, digitalis, antiarrhythmic drugs such as sotalol and amiodarone, Lyme disease, hypothyroidism, electrolyte abnormality and drug toxicity.

C. Sudden cardiac arrest is the condition in which a patient collapses suddenly due to a heart rhythm abnormality.  A blockage in the left anterior descending artery is called “the widowmaker”.  Sudden coronary death frequently involves a rapidly progressing coronary lesion, in which plaque disruption and often partial thrombus (and possibly embolization) lead to regional myocardial ischemia that induce a fatal ventricular arrhythmia.  Sudden cardiac arrest victims have a 93% fatality rate.  In the United States, sudden cardiac arrest takes a life every two minutes, nearly 1,000 individuals each day.  The event is most often associated with rapid rhythms from the lower chamber, called ventricular tachycardia or ventricular fibrillation.  The heart rhythm problems that cause sudden cardiac arrest most often affect people who have heart disease (an abnormal heart) caused by a heart attack, blockages of the coronary arteries, a weak heart muscle, thick heart muscles or other problems.  Reversible causes of sudden cardiac arrest are neutralizing toxic drugs, correct electrolyte abnormalities, and remove blockage (stent) or bypass blockade (surgery). Someone in the household should be trained in cardiopulmonary resuscitation (CPR).  In one study of an athletic department on the use of automated external defibrillators (AEDs) found it has been used on 20% for student athletes, 33% for athletic department staff and 47% for fans, with survival rates of 0% for students, 75% for staff, 57% for fans, and 61% overall.

1. SCD is the leading cause of death in athletes.  Exercise-related SCD occurs in one to five cases per one million athletes per year.  Of the approximately 25 million competitive athletes in the U.S. there are 25-125 document cases of SCD per year, this is likely a significant underestimation because vigorous exercise does not require participation in organized athletics and independent athletes must guard their heart in certain cardiac conditions.  It is estimated that there are 10-25 cases of SCD per year in individuals younger than 30 years.  The overall occurrence rate of SCD in high school athletes is estimated to be 1: 100,000-1:300,000 athletes/year.  SCD in older athletes (>35 years of age) is most often related to atherosclerotic coronary arterial disease with myocardial infarction.  However, in younger athletes (<35 years of age) the majority of these cases are caused by defined and hereditary cardiovascular disorders.  Cardiac electrical instability, due to an underlying pathology, deteriorating into fatal ventricular tachycardia or ventricular fibrillation appears to be the most common immediate cause of death.  In one study of SCD in competitive athletes from 1985 to 1995 it was found that the majority of these athletes were involved in high school sports (62%) with collegiate athletes in a distant second (22%) and professional athletes ranking third (7%).  90% of athletes suffering SCD were male.  68% of these deaths occurred during football and basketball.  Ninety percent of athletes collapsed during or immediately after a training session or competition. Although symptoms or a family history may of SCD may precede the event, most episodes of cardiac arrest are the first manifestation of disease in an "apparently healthy" individual.  Many athletes are capable of exceptionally high levels of performance for long periods of time, even while harboring occult and potentially lethal cardiovascular malformations.
2. Studies of exercise by apparently healthy adults report an acute event rate of 1 per 187,500 person-hours of exercise and death rate of male joggers of 1 per 396,000 man-hours of jogging.  The incidence of cardiac arrest while jogging is approximately 1 episode per year for every 18,000 healthy men, by appears to be lower for men with higher levels of habitual physical activity.  While the risk of sudden cardiac death is increased during vigorous exercise, this risk is lower among those habitually active.  There are no scientific studies on exercise-related cardiac events in women.  The major cause of cardiovascular complications during exercise is coronary artery disease (CAD).  During medically supervised cardiac rehabilitation exercise programs , the risk of death in the U.S. is approximately 1 per 60,000 participant hours, maybe one death every four years per program. The risk of SCD in joggers and marathon participants is estimated to 1/15,000 and 1/50,000 respectively.  Preparticipation exercise testing should be reserved for men >40-45 years of age and women>50-55 year with moderate to high cardiovascular risk.  The probability of an exercise induced cardiac event is greater in athletes with atherosclerotic coronary disease and left ventricular dysfunction and older athletes should be discouraged from participation in high intensity sports if they have left ventricular ejection fraction <50% or evidence of exercise-induced ischemic, ventricular arrhythmia or systolic hypotension.  Make sure exercise clothes are cardiac glycoside free.
3. More than 20 cardiac pathologies have been identified as causes of SCD in athletes.  Findings at autopsy reveal a predominance of an enlarged heart, hypertrophic cardiomyopathy (HCM) (26%), commotion cordia (20%) and aberrant coronary arteries (13%) as the underlying cause of death.  Responsible for 20% o SCD in U.S. athletes commotion cordis can be caused by a sudden forceful impact to the chest wall that can elicit electrical instability leading to asystole or ventricular fibrillation, the mean age of victims is 13 years, and the resuscitation rate is only 15%. Only 18% of fatalities had symptoms attributed to the cardiovascular system in the preceding 36 months prior to death, although as many as 10 of 12 older athletes had symptoms prior to death although all had normal ECG findings.  SCD in older athletes (<35 years old) is most often related to coronary artery disease with the incidence of SCD increasing with age, including older populations of vigorous exercisers, estimates of SCD incidence approach 1:15,000-1:18,000.  Most of these deaths, of young and old athletes, are thought to be related to electrical instability leading to ventricular tachycardia and eventually, ventricular fibrillation.  Inflammation, typically related to Coxsackie B virus in 50% of cases, or bacterial infection in the myocardial tissue can lead to electrical instability leading to fatal complete heart block after considerable chest pain and dizziness.

4. Accounting for only 2% of SCD in U.S. athletes, Marfan's syndrome is an autosomal dominant inherited connective tissue disorder occurring in approximately one in 10,000 individuals, who are characteristically very tall and thin, often with disproportionately long limbs, with an arm span greater than their height and have an increased risk of progressive dilation or the aortic root, potentially leading to dissection or rupture, that should monitored every 6 months by ECG.  Approximately one in 10,000 Americans have prolonged QT syndrome exhibited by an abnormal ECG, 60% have a family history of long QT or SCD, one-third of patients present with palpitations, seizures and syncope.  The trigger depends on the mutation, that can be detected by genetic testing, in QT1, the common trigger is swimming, in QT2 it is extreme emotion, in QT3 it is inactivity, in QT4 it is a loud noise, such a an alarm clock.  Treatment often involves therapy with Beta-blockers, a pacemaker or ICD, typically then refraining from activity although 70% of athletes with ICDs make a return to play.   

5. Arrhythmogenic right ventricular dysplasia or cardiomyopathy (ARVD or ARVC) is characterized by fibrofatty infiltration of the myocardium, estimates range from 2.8% of SCD in athletes in the U.S. to as high as 22% in Europe. Athletes with this condition are disqualified from sports and must investigate the benefits of moderate levels of exercise. A rest period of approximately 6 months is recommended following the onset of myocarditis, an inflammatory disease of the myocardium.  Similarly a diagnosis of acute pericarditis disqualifies athletes from participation in competitive sports, however, once the condition is resolved, sports may be allowed.  Sinus bradycardias, sinus tachycardia, premature atrial contraction and non-sustained supraventricular arrhythmias are generally manageable non-lethal rhythm disturbances and for symptomatic athletes with no evidence of underlying high-risk disease, all sports are allowed.  Athletes with pacemakers however should not participate in collision sports. Sports participation for athletes with aortic stenosis depends on the severity of the stenosis.  All sports are allowed for athletes with mild aortic stenosis and moderate and low intensity sportsa re allowed for athletes with moderate aortic stenosis.  However play is not allowed for athletes with severe aortic stenosis or occlusion.  Mitral valve prolapse accounts for 2% of SCD in athletes.  The solution for dysrhythmia is often an implanted battery-powered pacemaker which will jolt the heart to keep it in line.
D. Cardiology - The heart is a four-chambered muscular structure.  It is about the size of a fist but can get much larger with disease.  An adult weighing 160 pounds has about 5 quarts (4.7 liters) of blood in their circulatory system.  The heart beats at a rate of 60 to 100 times per minute.  Of the estimated 50 million, 166 out of 1,000, with unhealthy levels of lipoprotein in their blood, 7 million Americans feel angina (23 in 1,000), 1.5 million will suffer an acute myocardial infarction (heart attack) for which 550,000 will be hospitalized (1.8 out of 1,000) and of the 2.4 million people who died in 2004, 666,000 died from heart disease (2.2 out of 1,000) and 150,000 from stroke (0.5 out of 1,000).  In 1998 these death rates per 100,000 people from heart disease in the United States were 211.8 for black non-Hispanics, compared to 145.3 for white non-Hispanics, 101.5 for Hispanics, 106 for American Indians and 78 for Asians.  Coronary atherosclerosis with greater than 75% stenosis, involving more than one of the three major vessels is present in 80 to 90% of victims; only 10 to 20% of cases are of nonatherosclerotic origin.  Atherosclerosis occurs because a roughening of the endothelium of the arteries by toxins known as cardiac glycosides causes hyperlipidemia when fats (lipids) stick to the wall forming a plaque which can block (occlude) an artery causing ischemia of the cardiac muscle that dies as a result of lack of oxygen in a heart attack.
1. Diseases and conditions of the heart’s muscle make it difficult for the heart to pump blood.  Oxygen deprivation to the heart muscle itself, usually caused by atherosclerosis, a build up of plaque in the coronary arteries, causes acute pain in the heart known as angina. Angina that affects an estimated 7 million Americans. Damaged or diseased blood vessels make the heart work harder than normal and are often torturously painful. Problems with the heart’s electrical system, called arrhythmias, can make it difficult for the heart to pump blood efficiently. Angina is chest pain or discomfort that occurs when an area of the heart muscle doesn't get enough oxygen-rich blood. It's thought that nearly 7 million people in the United States suffer from angina. About 400,000 patients go to their doctors with new cases of angina every year. Angina may feel like pressure or squeezing in your chest. The pain also may occur in the shoulders, arms, neck, jaw, or back. It can feel like indigestion. Angina itself isn't a disease. Rather, it's a symptom of an underlying heart problem. Angina is usually a symptom of coronary artery disease (CAD), the most common type of heart disease. CAD occurs when a fatty material called plaque builds up on the inner walls of the coronary arteries. These arteries carry oxygen-rich blood to your heart. When plaque builds up in the arteries, the condition is called atherosclerosis.  Nitrates are the most commonly used medicines to treat angina. They relax and widen blood vessels. This allows more blood to flow to the heart while reducing its workload. Nitroglycerin is the most commonly used nitrate for angina. Nitroglycerin that dissolves under your tongue or between your cheeks and gum is used to relieve an angina episode. Nitroglycerin in the form of pills and skin patches is used to prevent attacks of angina. These forms of nitroglycerin act too slowly to relieve pain during an angina attack.
2. A heart attack occurs when blood flow to a section of heart muscle becomes blocked. If the flow of blood isn’t restored quickly, the section of heart muscle becomes damaged from lack of oxygen and begins to die.  Heart attack is a leading killer of both men and women in the United States. But fortunately, today there are excellent treatments for heart attack that can save lives and prevent disabilities. Treatment is most effective when started within 1 hour of the beginning of symptoms. If you think you or someone you’re with is having a heart attack, call 9-1-1 right away.  Heart attacks occur most often as a result of a condition called coronary artery disease (CAD). In CAD, a fatty material called plaque (plak) builds up on the inside walls of the coronary arteries (the arteries that supply blood and oxygen to your heart). Eventually, an area of plaque can rupture, causing a blood clot to form on the surface of the plaque. If the clot becomes large enough, it can mostly or completely block the flow of oxygen-rich blood to the part of the heart muscle fed by the artery.  During a heart attack, if the blockage in the coronary artery isn’t treated quickly, the heart muscle will begin to die and be replaced by scar tissue. This heart damage may not be obvious, or it may cause severe or long-lasting problems.  The dead sensation of a heart attack can also be caused by aspirin overdose in people who haven’t been prescribed antibiotics. 

3. An aneurysm (AN-u-rism) is an abnormal bulge or “ballooning” in the wall of an artery. Arteries are blood vessels that carry oxygen-rich blood from the heart to other parts of the body. An aneurysm that grows and becomes large enough can burst, causing dangerous, often fatal, bleeding inside the body. Most aneurysms occur in the aorta. The aorta is the main artery that carries blood from the heart to the rest of the body. The aorta comes out from the left ventricle (VEN-trih-kul) of the heart and travels through the chest and abdomen. An aneurysm that occurs in the aorta in the chest is called a thoracic (tho-RAS-ik) aortic aneurysm. An aneurysm that occurs in the aorta in the abdomen is called an abdominal aortic aneurysm. Aneurysms also can occur in arteries in the brain, heart, intestine, neck, spleen, back of the knees and thighs, and in other parts of the body. If an aneurysm in the brain bursts, it causes a stroke.  About 15,000 Americans die each year from ruptured aortic aneurysms. Ruptured aortic aneurysm is the 10th leading cause of death in men over age 50 in the United States. Many cases of ruptured aneurysm can be prevented with early diagnosis and medical treatment. Because aneurysms can develop and become large before causing any symptoms, it is important to look for them in people who are at the highest risk. Experts recommend that men who are 65 to 75 years old should be checked for abdominal aortic aneurysms.  When found in time, aneurysms can usually be treated successfully with medicines or surgery. If an aortic aneurysm is found, the doctor may prescribe medicine to reduce the heart rate and blood pressure. This can reduce the risk of rupture.  Large aortic aneurysms, if found in time, can often be repaired with surgery to replace the diseased portion of the aorta. 
4. A stroke occurs when a blood vessel that brings oxygen and nutrients to the brain bursts or is clogged by a blood clot or some other particle. Because of this rupture or blockage, part of the brain doesn’t get the blood and oxygen it needs.  Deprived of oxygen, nerve cells in the affected area of the brain can’t work and die within minutes. And when nerve cells can’t work, the part of the body they control can’t work either. The devastating effects of stroke are often permanent.  There are four main types of stroke. Two are caused by blood clots or other particles (ischemic strokes), and two by bleeding (hemorrhage). Cerebral thrombosis and cerebral embolism are caused by clots or particles that plug an artery. They account for about 70–80 percent of all strokes. Ruptured blood vessels cause cerebral and subarachnoid hemorrhages. These (bleeding) strokes have a much higher fatality rate than strokes caused by clots.  Stroke is a medical emergency. Every second counts!  Stroke affects different people in different ways. It depends on the type of stroke, the area of the brain affected and the extent of the brain injury. Brain injury from a stroke can affect the senses, motor activity, speech and the ability to understand speech. It can also affect behavioral and thought patterns, memory and emotions. Paralysis or weakness on one side of the body is common.
E. To prevent or recover from a heart attack the best approach is to stay fit.  The Marine Corp Physical Fitness Test (PFT) is the gold standard for minimum daily cardiovascular exercise to consume meat – 50-100 push-ups, 50-100 crunches and 3 mile run.  Risk of cardio vascular and other chronic diseases can be greatly reduced through not smoking, smoke free workplaces, temperant consumption of alcohol, healthy low fat diet and sufficient physical activity to elevate the heart rate for at least thirty minutes a day. It is estimated that up to 80% of cases of coronary heart disease, 90% of type 2 diabetes cases, and one-third of cancers can be avoided by changing to a healthier diet, increasing physical activity, stopping smoking and evading malevolent laboratory leaks through social and security measures. The vegan diet is recommended for people exposed to Streptococcus pyogenes, such as fire-fighters, or recovering from atherosclerosis due to hyperlipidemia  Planning a heart healthy diet should be done in three phases.

1. Phase I: When suffering angina or a heart attack eat only fruits and raw or boiled vegetables.  These foods contain absolutely no fat or cholesterol and contain a number of helpful vitamins and minerals.  These foods are not problematic although personal allergies may complicate (or simplify) the diet.  It may be necessary to eat a lot to be satisfied.  Separate meals of fruit and meals of vegetables to better appreciate them.  Phase II: When feeling somewhat or totally recovered after a few days or weeks begin to include whole grains into the diet of fruit and vegetables.  Whole grains like brown rice, quinoa, beans etc. are more substantial foods and should be used to satisfy the desire for meat and bread.  They often take an hour or more to cook but taste delicious. Olive oil and other natural oils can be used in moderation to make more flavorful vegetables.  Phase III After a month or two it is okay to include portions of chicken and fish in the diet.  After six months most clogging of the arteries has cleared out.  Do not revert to an anything goes diet although it should be possible to eat a bag of potato chips or steak without pain after six months of pain free healthy eating.  Continue eating healthy and exercise to keep in shape.  Avoid bread because it is fattening.  Avoid fried foods and cholesterol and never eat them in excess or alone.
2. Exercise is also very important and rewarding for people recovering from cardiovascular disease.  Although every person is different and some people need to avoid vigorous exercise because the strain could blow their heart, cardio-vascular exercise is an important component for recovery.  People should get 30 minutes of vigorous cardiovascular exercise a day where their respiration is increased and they break a sweat.  The only way to do this is by jogging or playing vigorous sports with a lot of sprinting like basketball.  Walking is also good but to get the healing effects of exercise it may take several hours.  Sit-ups are also important to keep the abdomen trim and the excretory system unobstructed.  Jogging 3 -7 days a week of sufficient duration to break a sweat and clear the arteries is the most sensible approach to cardio-vascular exercise. Ten or twenty mile walk and jogs are a good way to clean out badly clogged arteries. Normally, a 3 mile run is the minimum cardiovascular exercise needed to sustain an otherwise sedentary lifestyle and the test of cardiovascular health is that a runner/walker is able to complete a 26 mile marathon in one day.
F. It is estimated that 65 million American adults live with high blood cholesterol and need to make the therapeutic lifestyle changes (TLC) to lower their cholesterol and, with it, their risk for heart disease. Cholesterol is a waxy, fat-like substance that is found in all cells of the body. The body needs some cholesterol to work the right way. The body however makes all the cholesterol it needs. Cholesterol is also found in some foods, such as eggs. The body uses cholesterol to make hormones, vitamin D, and substances that help you digest foods. Blood is watery, and cholesterol is fatty. Just like oil and water, the two do not mix. To travel in the bloodstream, cholesterol is carried in small packages called lipoproteins. The small packages are made of fat (lipid) on the inside and proteins on the outside. Two kinds of lipoproteins carry cholesterol throughout your body. It is important to have healthy levels of both: Low-density lipoprotein (LDL) cholesterol is sometimes called bad cholesterol. High LDL cholesterol leads to a buildup of cholesterol in arteries. The higher the LDL level in your blood, the greater the chance of getting heart disease. High-density lipoprotein (HDL) cholesterol is sometimes called good cholesterol. HDL carries cholesterol from other parts of the body back to your liver. The liver removes the cholesterol from your body. The higher the HDL cholesterol level, the lower the chance of getting heart disease. 

	Initial classification based on total cholesterol and HDL cholesterol levels 


	Total Cholesterol Level
	Category

	Less than 200 mg/dL
	Desirable level that puts you at lower risk for coronary heart disease. A cholesterol level of 200 mg/dL or higher raises your risk.

	200 to 239 mg/dL
	Borderline high

	240 mg/dL and above
	High blood cholesterol. A person with this level has more than twice the risk of coronary heart disease as someone whose cholesterol is below 200 mg/dL.


	HDL Cholesterol Level
	Category

	Less than 40 mg/dL
(for men)
Less than 50 mg/dL
(for women)
	Low HDL cholesterol. A major risk factor for heart disease.

	60 mg/dL and above
	High HDL cholesterol. An HDL of 60 mg/dL and above is considered protective against heart disease.


Source: AHA

1. The American Heart Association (AHA) endorses the National Cholesterol Education Program (NCEP) guidelines for detection of high cholesterol. The Third Report of the Expert panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III or ATP III) was released in 2001. It recommends that everyone age 20 and older have a fasting “lipoprotein profile” every five years. This test is done after a 9-12-hour fast without food, liquids or pills. It gives information about total cholesterol, low-density lipoprotein (LDL) or “bad” cholesterol, high-density lipoprotein (HDL) or “good” cholesterol and triglycerides (blood fats). Researchers have established healthy ranges for each of these. If a fasting lipoprotein profile isn’t possible, the values for total cholesterol and HDL cholesterol are acceptable. If total cholesterol is 200 mg/dL or more, and HDL cholesterol is less than 40 mg/dL (for men) and less than 50 mg/dL (for women), a lipoprotein profile must done to determine the LDL cholesterol and triglyceride levels. 

	LDL Cholesterol Level
	Category

	Less than 100 mg/dL
	Optimal

	100 to 129 mg/dL
	Near or above optimal

	130 to 159 mg/dL
	Borderline high

	160 to 189 mg/dL
	High

	190 mg/dL and above
	Very high


2. Triglyceride are the most common type of fat in the body. Many people who have heart disease or diabetes have high triglyceride levels. Normal triglyceride levels vary by age and sex. A high triglyceride level combined with low HDL cholesterol or high LDL cholesterol seems to speed up atherosclerosis (the buildup of fatty deposits in artery walls).  A substance called CRP has been discovered that is even more indicative of a person’s risk for heart attack.  People should request a CRP test, when checking cholesterol and triglyceride levels.  Atherosclerosis increases the risk for heart attack and stroke.

	Triglyceride Level
	Category

	Less than 150 mg/dL
	Normal

	150–199 mg/dL
	Borderline high

	200–499 mg/dL
	High

	500 mg/dL and above
	Very high


Source: American Heart Association
3. A 1994 study called the Scandinavian Simvastatin Survival Study (also called 4S) found that lowering cholesterol can prevent heart attacks and reduce death in men and women who already have heart disease and high cholesterol. For over 5 years, more than 4,400 patients with heart disease and total cholesterol levels of 213 mg/dL to 310 mg/dL were given either a cholesterol-lowering drug or a placebo (a dummy pill that looks exactly like the medication). The drug they were given is known as a statin, and it reduced total cholesterol levels by 25 percent and LDL-cholesterol levels by 35 percent. The study found that in those receiving statin, deaths from heart disease were reduced by 42 percent, the chance of having a nonfatal heart attack was reduced by 37 percent, and the need for bypass surgery or angioplasty was reduced by 37 percent. A very important finding is that deaths from causes other than cardiovascular disease were not increased, and so the 42 percent reduction in heart disease deaths resulted in a 30 percent drop in overall deaths from all causes. 
4. In 1996 the results of the Cholesterol and Recurrent Events (CARE) Study also showed the benefits of cholesterol lowering in heart disease patients. This study reported that even in patients with seemingly normal cholesterol levels (average of 209 mg/dL), cholesterol lowering with a statin drug lowered the risk of having another heart attack or dying by 24 percent.  A study published in 1998, the Long-Term Intervention with Pravastatin in Ischemic Disease (LIPID) study, examined the effects of cholesterol lowering in people with CHD (those who had already experienced a heart attack or had been hospitalized for angina) and who had relatively average cholesterol levels. The LIPID study used a statin drug to lower cholesterol levels in the treatment group. All study participants were counseled about following a cholesterol-lowering diet. The LIPID results showed that a drop of 18% in total cholesterol and 25% in LDL-cholesterol produced a 24% decrease in deaths from CHD among the treatment group compared with the control group.
5. Cholesterol is considered high above 200 mg/dL, or HDL cholesterol is less than 40 mg/dL (for men) and less than 50 mg/dL (for women).  A complete blood count (CBC)  est gives the doctor important information about the types and numbers of cells in your blood, especially the red blood cells and their percentage (hematocrit) or protein content (hemoglobin), white blood cells, and platelets. The results of a CBC may diagnose conditions like anemia, infection, and other related disorders such as cancers of the blood. The platelet count and plasma clotting tests (prothrombin time, partial thromboplastin time, and thrombin time) may be used to evaluate bleeding and clotting disorders. Complete blood count (CBC) is done by automated cell counters that measure the hemoglobin, red blood cell count, red blood cell volume distribution, platelet count, and white blood cell count.  Blood appears red because of the large number of red blood cells, which get their color from the hemoglobin. The percentage of whole blood volume that is made up of red blood cells is called the hematocrit and is a common measure of red blood cell levels, the mean cell volume (MCV) (based on volume distribution), mean cell hemoglobin (MCH) (hemoglobin divided by RBC count), mean cell hemoglobin concentration (MCHC) (hemoglobin divided by hematocrit) and the red cell distribution width (RDW).  The red cell indices and RDW are used together with a direct inspection of the Wright-stained blood smear to evaluate red blood cell morphology. To count the specific white blood cells a CBC with Differential is ordered. 
G. Angina pectoris pain occurs when myocardial oxygen consumption exceeds the capacity of the coronary system to deliver oxygen.  Coronary vasodilators act directly but non-selectively on smooth muscles to produce relaxation without paralyzing the muscle.  Nitrates and nitrites are effective.  Although they have been shown to improve exercise tolerance and the quality of life of patients with coronary artery disease enabling a full recovery in many cases, there is no evidence that nitrates improve mortality as a result of ischemic heart disease.  The usual maintenance dose of isosorbide dinitrate is 30 mg for the immediate-release preparation and 40 mg for the extended-release preparation.  All nitrates cause rapid development of tolerance, but a dosing interval at 7 am, noon, 5 pm and a drug free overnight interval can rarely reverse the tolerance that develops during the day.  Transdermal nitroglycerin preparations, are being replaced with extended-release oral preparations.  Unfortunately, although some patients are able to exercise and make a recovery nitrates and nitrites do not show the statistical improvement in longevity and resistance to heart attacks exhibited by statins and anti-platelet drugs such as Aspirin.
Adverse Lipid Profile Drugs 
	Drug Class
	Generic (Trade) Name

	Vasodilators
	

	Nitrates and Nitrites
	Nitroglycerin, Isosorbide dinitrate, and Isosorbide mononitrate

	Digitalis drugs
	Digitoxin (Crystodigin), Digoxin (Lanoxin) 

	Peripheral vasodilator 
	Hydralazine (Apresoline), Terazosin (Hytrin)

	Lipid lowering
	

	Statins (cholesterol lowering)
	Atorvastatin (Lipitor), Fluvastatin (Lescol), Lovastatin (Mevacor), Rosuvastatin (Crestor), Pravastatin (Pravachol), Simvastatin (Zocor)

	Cholesterol absorption inhibitor
	Ezetimibe (Ezetrol, Ezetia)

	Fibrates
	Gemfibrozil (Lopid), Bezafibrate (Bezalip), Fenofibrate (Lipidil)

	Bile-acid sequestrant
	Cholestyrmaine (Questran), Colestipol (Colestid), Psyllium mucilloid (Metamucil)

	Niacin, slow-release
	Niacin SR (Ezetrol, Ezetia)

	Folate vitamin B9 (homocysteine lowering)
	


Source: Spence '05: xvii – xix

1. Five main kinds of drug treatments exist for adverse lipid profiles: (1) bile-acid sequestrant resins such as cholestyramine and colestipol, which work by binding bile salts, which are made from cholesterol, in the bowel, so they are eliminated); (2) exetimibe, which reduces absorption of cholesterol; (3) niacin (a B vitamin); (4) fibrate drugs such as gemfibrozil, bezafibrate, and fenofibrate; and the (5) statin drugs, which inhibit cholesterol synthesis in the liver by inhibiting an enzyme, HMG CoA reductase – often called HMG CoA Reductase Inhibitors, called statins such as: Lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin, and rosuvastatin. The easiest and cheapest cholesterol lowering treatment is Niacin B vitamin 100 mg, or half a 5000 mg tablet three times a day after meals, and then increase it about every third day until you are up to 500 mg three times a day.  Some people take a gram (1,000 mg) or more three times a day, but 500 mg three times a day will achieve most of the benefit with less risk of gout and diabetes. 

2. Statin drugs, which reduce blood cholesterol levels by inhibiting a key enzyme involved in the biosynthesis of cholesterol, reduce heart attacks by 40 percent in six years, or better.  They also reduce stroke in individuals with coronary disease by about 30 percent.  The risk of a significant adverse reaction from a cholesterol-lowering drug is about 1:1,000 and that risk can be virtually eliminated by having a blood test to measure the blood levels of enzymes from the muscles and liver; if  a problem shows up and you stop the drug, the problem will almost always clear up, unless the blood test was done too late  A risk of 1: 1,000 is 0.1 percent; subtract that from 40 percent and you still have a net benefit of 39.99 percent – in other words, the benefit outweigh the risk by about 400 to 1.  The risk of a serious adverse effect from the drug is about one in a thousand, so the balance is strongly in favor of staying on the medication unless there is strong evidence that the medication is causing the symptoms.  Most people tolerate statins very well; only about 1 in 15,000 will have significant liver problems which go away after stopping the drug.  About 1-3 percent of people will have an increase in blood levels of liver enzymes, reflecting not liver damage, but a change in enzyme kinetics.  Occasionally, diarrhea is a problem.  In addition to large studies that show a decrease in coronary events with use of statins, a number of smaller studies show that these drugs result in improvement of the coronary arteries in some individuals and slow down the rate at which they get worse in virtually all individuals.  Ultrasound studies of the carotid arteries also show regression of atherosclerosis with effective LD cholesterol reduction and increases in HDL. Lowering cholesterol makes plaques less likely to rupture and improves the function of the endothelium (the lining of the artery).  There is however deep concern that long term use of Statin drugs smooth’s the brain, reducing its surface area and mass, although there are no stories of a cure from Statin drugs that cost $2 a pill in 2013.  Hawthorn is the supreme herb for the heart, it treats – arrhythmia, cholesterol, blood pressure and circulation.  Cardiac medicine needs to begin anew with Hawthorn as the supreme herb for the heart, instead of Digitalis setting the norm for pharmaceutical preparations.   
3. Hawthorne (Crataegus laevigata) is the herb supreme for the heart.  There are however reported to be major interactions with the competition, Digoxin, administered at 50% of lethal dose for heart failure, and the adrenergenic, beta and calcium channel blockers for high blood pressure that are the second leading cause of overdose reported to the Poison Control Center when prescribed for the heart.  Hawthorn has a more curative reputation than statins that assume a lifetime consumer and forget to report a cure.  Heart medicine is however often a choice between self-medicating with Hawthorn and antibiotics or a prescription for the second leading cause of fatal drug overdose reported to the Poison Control Center angling for even more expensive surgery.  Hawthorn berries are tasty and often enjoyed in syrups, jams and jellies.  They also make good medicine, as do the flower and leaf.  The berries, leaves and flowers are rich in bioflavonoids, vitamin C, antioxidants, choline, acetylcholine, quercitin, triterpenoids, cretegin, rutin and procanidins, which feed and tone the heart.  Hawthorne works in part by dilating the arteries and veins, enabling blood to flow more freely and releasing cardiovascular constrictions and blockages.  It strengthens the heart muscle while helping to normalize and regulate blood pressure.  It also helps maintain healthy cholesterol levels.  Hawthorne is outstanding both to prevent heart problems and to treat high or low blood pressure, heart disease, edema, angina and heart arrhythmia. Hawthorn doesn’t store in the body and isn’t accumulative in action, it’s important to take on a regular basis if using as a heart tonic.  Hawthorne also helps to stabilize collagen and support the health and repair of ligaments, tendons and muscles.  Hawthorne strengthens capillaries, useful for bruises.  Combine with lemon balm, the milky tops of oats and St. John’s wort for a wonderful tea that helps alleviate grief.  Powder dried Hawthorne berries with cinnamon, ginger and cardamom powder and sprinkle on boiled or steamed vegetables to boost flavor and treat heartache. The trees are hardy and can live 200 years.  Some species are short and scraggly, some grow as thick hedgerows in the Irish, English and Italian countryside, all have thorns.  Hawthorne does well in full-sun or partial shade at the edge of a forest or wooded area.  It prefers rich, alkaline soil.  Several varieties can be found at nurseries but hawthorne self-sows readily, and it’s easy to dig up the young saplings usually found in abundance beneath the mother tree to transplant to a new location. 
H. Congestive heart failure (CHF) is a constellation of problems rather than a specific disease.  It means that the heart is not functioning properly, so that blood is not being pumped around the body efficiently.  The end result is that tissues are not receiving adequate blood supply to meet their needs.  People with heart failure frequently suffer from fatigue and tire easily when exerting themselves, because decreased pumping action form the heart does not deliver enough blood to the leg muscle during walking or other exercise.  As blood pressure rises, it provides higher and higher resistance to the blood flowing out of the heart into the aorta.  The higher the resistance in the “pipes” the harder the pump has to squeeze to get the blood out into the system to feed the organs and muscles. The lungs become congested with blood.  This causes some of the water in the blood to squeeze through the very thin walls of the blood vessels into the air sacs of the lungs.  That makes it harder to breathe, because oxygen can’t pass through the air sacs into the blood vessels when the air sacs are flood with water.  Eventually this backup causes edema, or swelling, in the rest of the body, especially the ankles.  When the heart can’t pump adequately, people get fatigued and develop shortness of breath when they try to exert themselves. Hypertension was the most common cause of congestive heart failure until the middle of the last century.  CHF is a common clinical entity affecting nearly 5 million people in the United States, approximately 1 million will be hospitalized this year.  Of CHF cases 75% have antecedent hypertension.  Approximately one-fourth of male and one-half of female myocardial infarction cases will develop CHF in 5 years.  The 5-year mortality for CHF in general is about 50%.  For severe class 4 CHF, there is 50% mortality in 1 year.
1. Dysfunction of the heart or the overall cardiovascular system can only occur by one of the following mechanisms.  (1) Disruption of the continuity of the circulatory system (e.g. gunshot wound through the thoracic aorta) that permits the blood to escape; in such cases the heart cannot fill, and the resistance against which it pumps is lost. (2)  Disorders of cardiac conduction (e.g heart block) or arrhythmias owing to generation of impulses in an uncoordinated manner (e.g. ventricular fibrillation) which leads to contractions of the muscular walls that are not uniform and efficient.  (3) A lesion preventing valve opening or one narrowing the lumen of a vessel (e.g. aortic valvular stenosis or coarctation), which obstructs blood flow and overworks the pump behind the obstruction. (4) Regurgitants flow (e.g., mitral or aortic valvular regurgitation) that causes some of the output form each contraction to efflux backward; this necessarily forces portions of the pump to expel the same blood several times and thereby induces substantial myocardial stress. (5) Failure of the pump itself.  In the most frequent circumstances, damaged muscle itself contracts weakly or inadequately and the chambers cannot empty properly. In some conditions, however, the muscle cannot relax sufficiently, the left ventricular chamber cannot dilate during diastole, and the heart cannot properly fill.  Any one of the causes mentioned above, when sufficiently severe or advanced, may ultimately impair cardiac function and render the heart unable to maintain an output sufficient for the metabolic requirements of the tissues and organs of the body producing congestive heart failure (CHF).
2. Ejection fraction (EF) measures the percentage of blood that is ejected from the heart.  The EF can be calculated through various tests by determining the difference between the volume of blood in the left ventricle at the end of a full relaxation.  If EF is less than 35 percent, an implantable cardioverter defibrillator, may be indicated.  If the EF is greater than 50 percent, it is less likely an implantable defibrillator would be needed.  Cardiac output (CO) = stroke volume (SV) x heart rate (HR).  Heart failure occurs when the heart weakens and cannot effectively pump blood to the rest of the body.  Blood may back up from the left side of the heart into the lungs, causing congestion and shortness of breath, this is called left heart failure.  Or blood may back up on the right side of the heart, resulting in leg swelling and swelling of other tissues and organs.  This is called right heart failure.  A person may have either right or left heart failure, or both.  The effects of pure left-sided heart failure are largely due to pulmonary congestion and edema.  Right-sided heart failure induces essentially a systemic venous congestive syndrome with hepatic and splenic enlargement peripheral edema, pleural and pericardial effusions and ascites.  In contrast to left-sided failure, respiratory symptoms may be absent or quite insignificant in right-sided failure.  In many cases of frank chronic cardiac decompensation, however, the patients presents with both right and left sided heart failure.  To some extent the right and left sides of the heart act as two distinct anatomic and functional units.  Under various pathologic stresses, one side or even one chamber may fail, so from the clinical standpoint, left-sided and right sided failure can occur separately.  Nevertheless, because the vascular system is a closed circuit, failure of one side cannot exist for long without eventually producing excessive strain on the other, terminating in total heart failure.
3. Congenital heart disease is a general term used to describe abnormalities of the heart or great vessels that are present from birth.  Most such disorders arise from faulty embryogenesis, during gestational weeks 3 through 8, when major cardiovascular structures undergo development.  Most are associated with live births.  Some may produce manifestations soon thereafter but others do not become evident until adulthood (e.g. aorti coarctation or atrial septal defect (ASD).  Congenital anomalies of blood vessels may predispose the myocardium to infarction or may cause sudden death.  Among these diverse vascular anomalies, two have particular importance: developmental or berry aneurysms (involving the cerebral vessels) and arteriovenous fistulas or aneurysms.  Congenital heart disease is the most common type of heart disease among children.  The incidence is higher in premature infants and in stillborns.  Interestingly, monozygotic twins, despite having identical genes, have only a 10% concordance for ventricular septal defects.  Nevertheless, chromosomal abnormalities compose about 5% of cases.  Fewer than 1% are attributed to environmental influences.  The increased risk in subsequent children is small (probably below 5%).  The varied structural anomalies in hearts with congenital defects fall primarily into two major categories: shunts or obstructions.  A shunt is an abnormal communication between changers or blood vessels (or both).  The adult congenital heart disease patient population includes those who have never had cardiac surgery, those who have had reparative cardiac surgery and require no further operation, those who have had incomplete or palliative surgery and those who are inoperable, apart from organ transplantation.  More than 85% of the estimated 25,000 infants born annually with congenital malformations of the heart are likely to reach adulthood.  Many patients with congenital heart disease have an increased risk of endocarditis, those with cuanotic congenital heart disease may have specific difficulties owing to hyperviscosity, abnormal hemostasis and abnormal renal function and urate metabolism.  With certain congenital cardiac malformations, childbearing imposes a formidable threat to maternal and fetal survival.
I. In general cardiac drugs are the second leading cause of fatal drug overdose and antiarrhythmia and antihypertension drugs are no exception.  Because 75% of cases of heart failure involve antecedent high blood pressure it is important to review hypertension medicines both for the treatment of malignant hypertension and as possible cause of cardiac failure.  Drugs that block activation of angiotensin by blocking angiotensin-converting enzyme, ACE inhibitors such as captopril, enalapril, lisinopril or any drug with a proper name ending in –pril), or by blocking angiotensin II at its receptor angiotensin receptor blockers (ARBs) (losartan irbesartan, candesartan, or other drug ending in –sartan) will reduce urinary losses of potassium, magnesium and probably the other ions that are depleted by diuretics. Because potassium loss from the kidney is driven by exchange of potassium for sodium as regulated by aldosterone, salt intake is an important concern.  The more salt eaten, the more potassium lost.  Every sodium ion reabsorbed from the renal tubule leads to excretion of a potassium ion; high sodium intake aggravates potassium losses, and when potassium is depleted, potassium ions are exchanged for hydrogen ions, leading to acid urine with alkaline blood.  Blocking the effect of high renin – potassium and magnesium depletion – by blocking the effect of angiotensin II with angiotensin receptor blockers (ARBs) prevent secondary hyperaldosteronism.  This may be the best approach for people who have either congestive heart failure or secondary hyperaldosteronism from renal artery stenosis or other high-renin states.  ACE inhibitors, also block formation of angiotensin II, but this effect wears off after a few weeks because there are other pathways for the formation of angiotensin II.  Beta-blockers seem to be the most highly recommended for slowing the ventiruclar response rate in atrial fibrillation, converting reentrant supraventricular tachyarrhythmias, and suppressing ventiruclar arrhythmias, but chronic treatment with propranolol, metoprolol or timolol following myocardial infarction decreases 1 year mortality, but bradychardia and congestive heart failure, could result from decompensation.  Drugs that slow the upstroke, such as quinidine, procainamide, diopyramide, lidocaine, mexiletine, tocainide, moricizine, propafenone and flecainide, have been found worsen outcomes when compared to no treatment in patients with ventricular arrhythmias at risk for sudden coronary death.  
	Heart failure drugs

	Angiotensin-converting enzyme (ACE) inhibitors: Used to help improve the heart’s function.  May vasodilate the blood vessels and lower blood pressure, making it easier for the failing heart to pump blood.  It may adversely affect the kidneys and cause a cough in some people.  Note: ACE inhibitors or ARBs plus a beta blocker fulfill the AHA’s Get with the Guidelines heart failure program for treating congestive heart failure.

	Angiotensin II receptor blockers (ARBs): Used to help improve the heart’s function.  May vasodilate the blood vessels and lower blood pressure, making it easier for the failing heart to pump blood.  May adversely affect the kidneys.

	Beta blockers: Can improve heart function in patients with heart failure.  Note that some medications act by blocking both alpha and beta receptors.  One such drug, carvedilol, blocks the alpha-1 receptor as well as beta receptors. 

	Digitalis: May make a weak heart pump stronger.  May be useful if heart failure does not improve with ACE inhibitors or ARBs.  Side effects include worsening heart rhythm problems and yellow vision.  Dosage should be reduced in people with heart failure and kidney failure. 

	Hawthorne: Supreme herb for the heart.  Treats high or low blood pressure, heart disease, edema, angina and heart arrhythmia. Hawthorne doesn’t store in the body and isn’t accumulative in action.  Unlike prescription antiarrhythmia medicine Hawthorne does not have any adverse cardiac effects.


Source Table 25.2 Cohen ’10: pg. 97-98

1. Digitalis purpurea, or foxglove had been used by illiterate farmers and housewives in England and on the Continent for centuries to treat congestive heart failure and arrhythmia.  Digitalis slows the wildly beating ventricles to a normal level by blocking or delaying the conduction of the electric impulse through the atrioventricular node.  By increasing the heart stoke, Digitalis increases the amount of blood being oxygenated by the lungs, as well as the blood in general circulation, by as much as 30% with each beat. Because of this improved action of the heart and circulation, the drug tends to improve renal secretion to relieve edema, and to aid the cardiac muscle to compensate for mechanical defects or structural lesions.  More than 3 million heart patients in the United States routinely use the glycoside digoxin from D. lanata, and this is but one of six glycosides from Digitalis prescribed today. Digitalis whole leaf, digitoxin, digoxin, lanatoside C, acetyldigitoxin and deslanoside.  Since the effective dose may be as high as 70% of the toxic dose, administration must be done carefully on an individual basis.  Recently it has been recommended the use of whole leaf preparations over isolated glycosides. Cardiac glycosides bring only temporary relief and must be administered orally during the whole course of the disease.  Adverse reactions are found in about 20% of hospitalized patients receiving Digitalis preparations. The FDA required warning for Digitalis and related cardiotonic drugs for human use in oral dosage forms, states "Digitalis alone or with other drugs has been used in the treatment of obesity. This use of digoxin or other digitalis glycosides is unwarranted. Moreover, since they may cause potentially fatal arrhythmias or other adverse effects, the use of these drugs in the treatment of obesity is dangerous" 21CFR§201.317.
2. Hawthorne (Crataegus laevigata) may have a higher cure rate for the treatment of congestive heart failure, than Digitalis and modern antihypertensive drugs improperly used in the treatment of congestive heart failure, more curative than nitrates or nitrites.  Hawthorne (Crataegus laevigata) is outstanding both to prevent heart problems and to treat high or low blood pressure, heart disease, edema, angina and heart arrhythmia. Hawthorne doesn’t store in the body and isn’t accumulative in action.  Unlike prescription cardiovascular and antihypertensive medicine Hawthorne does not have any adverse cardiac effects that might  cause decompensation in congestive heart failure, for instance when the treatment for tachycardia causes brachycardia, that is why Hawthorne is known as the "supreme herb for the heart".  It is important to take Hawthorne on a regular basis if using as a heart tonic.  One drinks four cups of strong herbal tea infusion or cups of water mixed with 2 droppers of tincture, 40 drops, a day, for as many months as the number of years the chronic disease has progressed untreated or for one week to treat a simple infarction.
Common heart rhythm (antiarrhythmic) medication and their effects
	Medicine
	Effects
	Comments

	Beta-blocker
	PO Slows pulse (treats SVT, and atrial fibrillation or flutter) lowers blood pressure, helps treat heart failure and coronary artery disease.
	Avoid in patients with asthma; can cause impotence, depression, bradycardia and congestive heart failure

	Calcium channel blocker
	PO Slows pulse (treats SVT and atrial fibrillation or flutter); lowers blood pressure
	Not as good as a beta-blocker with coronary artery disease

	Adenosine
	IV for atrioventriuclar nodal reentrant supraventricular arrhythmia.  
	Commonly causes brief ventricular escape rhythms

	Amiodarone
	IV Best drug treatment for ventricular tachycardia and atrial fibrillation or flutter
	Many potential side effects; can affect thyroid, liver, lungs; requires follow up every three months; ventricular tachycardia (proarrhythmia) is a rare complication

	Diltiazem
	IV for urgent ventricular rate control
	

	Dofetilide
	Can treat atrial fibrillation or flutter
	Can bring on or worsen ventricular tachycardia (proarrhythmia)

	Dronedarone
	Can treat atrial fibrillation or flutter
	Amiodarone-like drug with fewer side effects

	Flecainide
	Can treat SVT and atrial fibrillation
	Can bring on ventricular tachycardia (proarrhythmia)

	Mexiletine
	Even less effective than sotalol for ventricular tachycardia
	Does not worsen ventricular tachycardia; can cause confusion, dizziness, numbness and tingling

	Procainamide
	IV Sustained ventricular tachycardia
	Hypotension may occur with IV loading

	Propafenone 
	PO Can treat SVT and atrial fibrillation
	Can bring on ventricular tachycardia (proarrhythmia)

	Sotalol
	PO Less effective than amiodarone for ventricular tachycardia and atrial fibrillation or flutter
	Can bring on or worsen ventricular tachycardia (proarrhythmia)

	Verapimil
	IV or PO for atrial fibrillation or flutter or atrioventricular nodal reentrant supraventricular
	Hypotension resulting from vasodilation; consider pretreatment with calcium


Source: Table 25.1 Cohen ’10: 95; Table 18.2 Heger, Nieman & Criley '04: 271
3. To perform chemical cardioversion the doctor may use medications known as antiarrhythmic drugs to help convert certain arrhythmias (such as atrial fibrillation and atrial flutter) into normal rhythms.  Antiarrhythmia drugs have a number of adverse cardiac side-effects.  Beta-blockers seem to be the most highly recommended for slowing the ventiruclar response rate in atrial fibrillation, converting reentrant supraventricular tachyarrhythmias, and suppressing ventiruclar arrhythmias, but chronic treatment with propranolol, metoprolol or timolol following myocardial infarction decreases 1 year mortality, but bradychardia and congestive heart failure, could result from decompensation.  Drugs that slow the upstroke, such as quinidine, procainamide, diopyramide, lidocaine, mexiletine, tocainide, moricizine, propafenone and flecainide, have been found worsen outcomes when compared to no treatment in patients with ventricular arrhythmias at risk for sudden coronary death.  In general cardiac drugs are the second leading cause of fatal drug overdose and anti-arrhythmia drugs are no exception.  Hawthorne (Crataegus laevigata) is outstanding to prevent heart problems and to treat high or low blood pressure, heart disease, edema, angina and heart arrhythmia. Hawthorne doesn’t store in the body and isn’t accumulative in action.  Unlike prescription anti-arrhythmia medicine Hawthorne does not have any adverse cardiac effects called decompensation in congestive heart failure, for instance when the treatment for tachycardia causes brachycardia, that is why Hawthorne is called the "supreme herb for the heart".  Hawthorn is contraindicated for use with most high blood pressure medicines wrongly prescribed to treat arrhythmia to prevent low blood pressure.  Statin cholesterol reducing drugs are safe and effective.   

4. Prescription cardiac drugs, other than statins which reduce the risk of dying from heart attack by 30% and stroke by 50%, but including antihypertensive drugs which are rattled off as heart medicine by every nursing school graduate (note the ACE inhibitor, Angiotensin Receptor Blocker (ARB), Alpha, Beta and Calcium channel blockers are consistently the second leading cause of fatal drug overdose reported by the annual report of the National Association of Poison Control Centers.  Drugs called anticoagulants, such as warfarin (Coumadin, and other names), which reduce the production of clotting proteins, will reduce stroke risk by about half over one year in patients with atrial fibrillation (rapid, irregular heart contractions), and in other cases where clots are forming in the heart or veins and embolizing to the brain.  Other drugs that reduce clotting by interfering with blood platelets, antiplatelet agents such as Aspirin, (acetylsalicylic acid (ASA)), Plavix (clopidogrel) or combination of ASA/dipyridamole (marketed as Aggrenox) – will reduce ischemic stroke risk by about 25-30 percent in three to four years, but these will prevent only strokes due to embolization of platelet aggregates, and would very likely be fatal in a hemmorhagic stroke usually caused by high blood pressure.  When administered within three hours of a stroke tissue plasminogen activator (tPA) reduces the chances of permanent disability by 30%.  Heparin, a natural anticoagulant in blood, is commercially available from animal sources, especially beef lung.  Hemorrhage due to overdose of anticoagulants may be controlled quickly by the administration of vitamin K, found in green leafy vegetables.   
§317f Dermatology
A. The skin is the largest organ.  No one calls insect bites or chickenpox tumors, but by strict medical definition they are.  The skin is about one millimeter thick.  There are about 100,000 hairs on the scalp of which about 70 are shed each day.  Hairs on the scalp grow up to 0.015 inch every day, a half an inch a month.  Fingernails grow continuously and average between 0.02 and 0.05 inch per week.  Toenails grow about a third more slowly.Histology is the study of the microscopic anatomy of four basic tissue types: 1) epithelia, 2) connective, 3) muscle, and 4) nervous tissues. Eczema is an inflammation of the skin that causes the sensation of itch and makes the sufferer want to scratch. An alternative name for eczema is dermatitis – the two terms mean exactly the same thing and it is not uncommon for some doctors to use the term eczema to describe the problem in babies and dermatitis in older children and adults.  The most common reason for a dermatologic doctor visit is the over-treatment of contact dermatitis; hydrocortisone ointment, available for $1, has the broadest spectrum of activity without the side-effects of more powerful corticosteroids.  Acne is most common in teens but can strike at any age.  Almost 100% of people between 12 and 17 years old have at least an occasional blemish.  More than 40%of cases are severe enough to require treatment by a doctor.  About 15 million people in the United States have some form of eczema, including 10 to 20 percent of babies.  In about half of these babies, the condition will largely clear up between the ages of 5 and 15.  This condition usually appears during infancy.  About 5 percent of the U.S. population has foot infections ,including athlete's foot, other fungal infections and warts every year.  Psoriasis affects more than 7 million Americans, about 2.6 percent of the population.  More than 150,000 new cases are reported every year, 20,0000 of them in children under 10.  It is most commonly diagnosed between ages 15 and 35.  About 1 to 2 percent of the world's population, 40 to 50 million people, suffer from vitiligo, 2 to 5 million in the U.S.  It generally develops before age 40 and affects all races and genders equally. Most skin cancer is non-melanoma cancer, such as basal or squamous cell carcinoma.  More than 1 million of these cases are diagnosed every year.  About 54,000 melanomas are diagnosed every year, causing 7,500 deaths.  About 2,000 die from non-melanoma skin cancer.  Skin cancer is the most common cancer.  About 1.5 million Americans have a form of lupus.  Lupus is much more prevalent among people of color, and 90 percent of cases occur in women. Systemic lupus usually develops between ages 15 and 45.
1. Acne vulgaris is a very common skin condition of adolescents and young adults; characterized by any combination of comedones (blackheads), pustules, cysts, and scarring of varying severity; it is treated by washing with water and Dial soap, Benzoyl peroxide, resorcinol, Retin-A or Accutane for severely scarring cases, for infection topical clindamycin or erythromycin ointment or oral doxycycline, the once a day antibiotic, is cheap and highly effective for the treatment of the skin and greatly accelerates wound healing when the powder is applied to topically.  Keratosis are pre-cancerous skin lesions mostly found in people over 40 when the skin begins to dry out and becomes sun sensitive, requiring moisturizer, sunscreen, avoidance of the sun between noon and 3 pm, best treated with the topical antineoplastic exfoliator 5-fluourouracil (5-FU).  The three kinds of malignant skin cancer are squamous cell carcinoma, basal cell carcinoma and malignant melanoma, which has lethal metastatic potential, are best treated by avoiding sunlight and wide surgical excision.  Aside from general anesthesia, no pain medication will completely remove a severe burn patient's pain until they have completely healed; surgical skin grafting and reconstructive techniques have become highly developed.  Bacterial skin infections such as impetigo are best treated with doxycycline, that is effective against hospital acquired methicillin resistant Staphylococcus aureus (MRSA).  Mycobacterial diseases such as leprosy and tuberculosis require special treatment with Dapsone (diaminodiphenyl sulfone, DDS), rifampin, and isoniazid.  Herpes simplex virus cold sores of mouth and genitalia are treated with Acyclovir (Zovirax).  Zovirax ointment (5%), Neo-Synalar or other antibiotic-corticosteroid ointment and Burow's solution wet compress for 20 minutes three times a day to relieve much of the pain and irritation.
2. Warts, or verrucae, are very common small tumors of the skin caused by the human papilloma virus (HPV.  There are 30 to 40 types of HPV that will affect an estimated 75% of 80% of males and females in their lifetime.  For most, HPV clears on its own, but, for others HPV could cause cervical cancer in females and other types of HPV could cause genital warts and oropharyngeal cancer in both males and females.  Common warts of the skin are best removed with electrosurgery.  Warts around the nails tend to recur and are treated with Salicylic acid and trimmed with a scissors. Plantar warts of the foot are treated with trichloroacetic acid solution, fluorinated corticosteroid-occlusive dressing, or cantharidin tincture and the wart is removed curettage.  Moles and plantar warts can be removed with trichloracetic acid or the propane alternative liquid nitrogen. Filliform warts, flat warts, are snipped off with a small scissors. Moist warts (condylomata acuminate) appearing in the anogenital areas are treated with podophyllum resin in alcohol.  Gardasil helps protect against 4 types of HPV.  In girls and young women ages 9 to 26 Gardasil helps protect against 2 types of HPV that cause about 75% of cervical cancer cases, and 2 more types that cause 90% of genital warts in both boys and girls.  Topical fungal infections, usually Tinea (pedis, versicolor etc.) are treated with athlete's foot crème (clotimazole) that can be purchased for $1. Cutaneous candida and sporotrichosis are treated with oral ketoconazole. Male pattern hair loss must be differentiated from patchy hair loss from alopecia areata or trichotillomania.  Treatment for lice, pediculosis capitis and pubis, is lindane shampoo (Kwell or Scabene).  Scabies from mites is treated with lindane lotion (Kwell or Scabene).  There are a number of treatments for psoriasis for which fluorinated corticosteroid cream is the mainstay.  Discoid and systemic lupus erythomatosus are characterize by a butterfly rash on the cheeks and both are sensitive to sunlight and are treated with corticosteroids but the systemic form affects all organs and dramatically shortens life-expectancy.  Exposure to poison oak, ivy and sumac, or its smoke is suspected.  Poison oak, ivy and sumac needs to be washed off with water within a hour of exposure or hydrocortisone crème is indicated to treat rashes.
B. In general, skin care preparations are divided by the cosmetic industry into (1) cleansers, (2) toners, (3) moisturizers, and (4) special ingredients that nourish the skin.  An interesting recent development in the dermatological world has been the publication of reports that a cream containing a form of vitamin A (Retin-A) applied to the skin could literally roll back the years and remove wrinkles form older skin.  A number of studies have found that regular use of these vitamin A perparations results in the disappearance of both small surface wrinkels and, in some cases, some of the deeper, apparently more permanent skin creases that develop on skin as it gets older.  Comparison of biopsies showed that after a few months of Retin-A treatment the epidermis became thicker, wiuth a larger number of cell layers than was present before.  The underlyling dermis was thicker and more plumped-up, a picture usually seen in younger skin.  However, most people who apply Retin-A to their skin find that they can no longer tolerate natural sunlight.  In general, people over the age of 40 need to use moisturizer to treat sun damage and prevent wrinkles.

1. Many hundreds of medications are available for use in treating skin diseases.  The treatment of the majority of the common skin conditions can be made simpler with three basic principles.  (1) The type of skin lesion, more than the cause, influences the kind of local medication used.  The old adage, "If it's wet, use a wet dressing, and if it's dry use a salve", is true for the majority of cases.  An acute oozing dermatitis treated with a lotion can change, in 2 to 3 days, to a dry, scaly lesion that requires a paste or ointment.  Conversely, a chronic dry patch may become irritated with too strong therapy and begin to ooze.  (2) The second basic principle in treatment is never do any harm and never over-treat.  The most commonly seen dermatitis is the overtreatment of contact dermatitis.  The third principle is to instruct the patient adequately regarding the application of the medicine prescribed.  The patient does not have to be told how to swallow a  pill but does have to be told how to put on a wet dressing.  Burow's solution makes a nice wet dressing.  A particular topical medication is prescribed to produce a specific beneficial effect. Dermatologic medicine can be grouped in seven types: (1) Antipruretic agents relieve itching in various ways.  Commonly used chemicals and strengths include menthol (0.25%), phenol (0.5%, camphor (2%), and coal tar solution (2% to 10%).  These chemicals are added to various bases for the desired effect.  Unsafe preparations are those that contain antihistamines, benzocaine and related "caine" derivatives.  (2) Keratoplastic agents tend to increase the thickness of the horny layer.  Salicylic acid (1% to 2%) is an example of a keratoplastic agent whereas stronger strengths of salicylic acid are keratolytic.  (3) Keratolytics remove or soften the horny layer.  Commonly used agents of this type include salicylic acid (4% to 10%), resorcinol (2% to 4%) and sulfur (4% to 10%).  A strong destructive agent is trichloroacetic acid, full strength.  (4) Antieczematous agents remove oozing and vesicular excretions by various lotions.  The common antieczematous agents include Burow's solution paks or soaks, coal tar solution (2% to 5%) and hyrdrocortisone (0.5% to 2%) and derivatives incorporated in lotions in salves.  (5) Antiparasitics destroy or inhibit living infestations.  Examples include Eurax lotion and cream, for scabies, and Kwell cream and lotion, for scabies and pediculosis.  (6) Antiseptics destroy or inhibit bacterial and fungi.  Commonly used examples include Vioform (3%), ammoniated mercury (3% to 10%), and antibiotics such as neomycin (0.5%), garamycin (0.1%), aureoycin (3%) and terramycin (3%).  (7) Antifungal agents include Whitfield's ointment and multiple preparations in various bases that are locally antifungal. Sulfur and ammoniate mercury are older but still effective antifungal chemicals that can be incorporated in several bases or in the newer antifungal reams.  Avoid toftate (antifungal foot powder spray); use clotrimazole (athlete's foot crème).

2. The basic formulary for dermatologic treatments are: (1) Tars: Coal Tar Solution (LCD) (3-10%), Crude Coal Tar (1-5%), Anthralin (0.1-1%); Consider for use in cases of: Atopic eczema, Psoriasis, seborrheic dermatitis, Neurodermatitis, localized; avoid in intertiginous areas (can cause folliculitis). (2) Sulful (Sulfur, precipitated, 3-10%), Consider for use in cases of Tinea of any area of body, Acne vulgaris and rosacea, Seborrheic dermatitis, Pyodermas (combine with antibiotic salves), Psoriasis; Avoid: do not mix with mercury (causes black mercuric dulfide deposit on skin). (3) Mercury (Ammoniated Mercury, 1-10%); Consider for use in cases of: Psoriasis, Pyodermas, seborrheic dermatitis; Avoid: do not mix with sulfur.  (4) Resorcinol (Resorcinol Monoacetate, 1-5%); Consider for use in cases of: Acme vulgaris and rosacea (usually with sulfur), Seborrheic dermatitis, or Psoriasis. (5) Salicylic acid (1-5%, higher with caution); Consider for use in cases of: Psoriasis, Neurodermatitis, localized thick form, Tinea of feet or palms (when peeling is desired), Seborrheic dermatitis; Avoid in intertriginous areas.  (6) Menthol (1/4%); Phenol (1/2 – 2%); Camphor (1-2%); Consider for use in any pruritic dermatoses; Avoid use over large areas of body.  (7) Hydrocortisone and Related Corticosteroids (hydrocortisone powder, ½-2%); Consider for use in cases of: Contact dermatitis of any area, Seborrheic dermatitis, Intertrigo of axillary, crural or inframamammary regions, Atopic eczema, Neurodermatitis; Avoid use over large areas of body, because of expense, and possible, but unlikely, internal absorption.  Fluorinated Corticosteroids Locally: Not readily available as powders for personal compounding; Consider for use with or without occlusive dressings, in cases of: psoriasis, localized to small area, neurodermatitis, localized, lichen planus, especially hypertrophic type, also anywhere that hydrocortisone is indicated.  The fluorinated corticosteroids should not be used on the face and intertiginous areas where long-term use can result in atrophy and telangiectasia of the skin. 

Common Skin Disease Diagnosis and Treatment
	Diagnosis
	Treatment

	Eczema is an inflammation of the skin that causes the sensation of itch and makes the sufferer want to scratch.  An alternative name for eczema is dermatitis.  
	Topical hydrocortisone or corticosteroids are usually the most effective treatment.

	Impetigo is a common crusty, weeping, superficial bacterial infection seen most often in children. 
	Impetigo responds well to antibiotics, either applied as an ointment to the skin surface or as a syrup given by mouth for a few days.  Staphylococcal scalded skin syndrome lesions are treated with Neo-Polycin or other antibiotic ointment with Sulfur, ppt. 4% for 3 days after the lesions apparently have disappeared.  Systemic antibiotic therapy with oral penicillin or erythromycin in children and doxycycline in adults for 10 days would be effective.

	Acne vulgaris is a very common skin condition of adolescents and young adults due to hormones.  It is characterized by any combination of comedones (blackheads), pustules, cysts, and scarring of varying severity on the face and neck and, less commonly, on the back, the chest, and the arms.  
	Affected areas should be washed twice a day with a washcloth and Dial soap.   Benzoyl peroxide gel (5% or 10%) (Benzagel, Desquem-X, Panoxyl, Persa-Gel, and others).Resulin lotion (Almay), Sulfacet-R (Dermik), Komed lotion (Barnes-Hind), Acne-Aid Cream (Stiefel), Acno lotions (Baker-Cummins), and Rezamid lotion (Dermik).  Tretinoin gel (0.025%) (Retin-A) q.s. 150 applied locally once a day. Isotretinoin (Accutane), for severe, scarring, cystic acne is given 1.0 mg/kg/day given for 4 to 5 months.  The hormonal combination most commonly prescribed for acne is Dianette, starting 5 days after the period has begun and continuing for 21-22 days.  

	Keratosis, actinic or senile, appear mainly after the age of 50 due to chronic sun and wind exposure.  Prickle cell epitheliomas arise in an appreciable percentage of  actinic keratosis.  
	5-Fluorouracil solution (Efudex 2% or 5%, fluoroplex 1%) applied to all sun-damaged area for 2 to 4 week.  Complete blocking of the sun rays is desired for prevention.  Moisturizer is the mainstay treatment of aging skin. 

	Hives (Urticaria) are vascular dermatoses.  Poison oak, ivy or sumac should be highly suspected.  Penicillin is a common cause of acute hives, but any other drug, can cause the reaction.  Common food allergies are seafood, strawberries, chocolate, nuts, cheeses, pork, eggs, wheat, and milk.  
	Treat with Hydrocortisone 1/2% and prednisone, 5 mg or other corticosteroid 

	Bullous diseases such as Erythema multiforme bullosum has no known cause, clinically one sees large vesicles and bullae usually overlying red, irislike macules.  It can last from days to months.  Fresh tissue biopsies must be examined for deposits of immune reactants, immunoglobulins (ig) and complement components, at or near the basement membrane zone.  
	Corticosteroids orally and by injection are the single most effective drugs in use today.   

	Aphthous stomatitis (Canker sores) are common, painful, superficial ulcerations of the mucous membranes of the mouth.  One or more lesions develop at the same time and heal without scarring in 5 to 10 days.  They can recur at irregular intervals.  Common conditions are infectious diseases, herpes simplex and Fordyce condition.   Chocolate, nuts and fruits can precipitate the lesions.  
	Herpes is treated with Acyclovir.  Kenalog in Orabase (prescription needed) applied locally before meals will relieve some of the pain.  Doxycycline 100 mg therapy, in oral suspension with water, swished in the mouth for 2 minutes and then swallowed, daily, is quite healing.  

	Furuncle (boil) is an extensive infection of the hair follicle, usually due to Staphylococcus.  A carbuncle is an extensive infection of several adjoining hair follicles that drains with multiple openings onto the skin surface.  Fatal cases were not unusual in the preantibiotic days. 
	It is treated with Burow's solution hot packs, incision and drainage, oral antistaphylococcal penicillin, such as dicloxacillin, for 5 to 10 days. Oral doxycycline therapy 100 mg for weeks, as for acne patients, is very effective in breaking the cycle of recurrent cases.  

	Leprosy or Hansen's disease is to be considered in the differential diagnosis of any skin granulomas.  It is endemic in the southern part of the United States and in semitropical and tropical areas the world over.  The causative organisms is Mycobacterium leprae.  
	Dapsone (diaminodiphenyl sulfone, DDS), rifampin, and isoniazid are all quite effective

	Herpes simplexAn acute, moderately painful, viral eruption of a single group of vesicles that commonly occurs around the mouth or the genitalia.  Type 1 HSV is associated with most nongenital herpetic infections.  Type 2 HSV occurs chiefly in association with genital infection and is venereally transmitted.  
	Treatment is Acyclovir (Zovirax) therapy 200 mg 5 capsules a day for 5 days, in divided does every 4 hours while awake. Zovirax ointment (5%), Neo-Synalar or other antibiotic-corticosteroid ointment and Burow's solution wet compress for 20 minutes three times a day to relieve much of the pain and irritation 

	Chickenpox and zoster are thought to be caused by the same virus.  New crops of vesicles may appear for 3 to 5 days.  The vesicles then dry up and form crusts, which take 3 weeks, on the average, to disappear.  The general health is seldom affected, except for low-grade fever and malaise.  Recurrences are rare.  
	Treatment consists of alcoholic white shake lotion that may be (0.25%) menthol. triamcinolone, 4 mg, 1 tablet for 6 days, then 2 tablets every morning. Prednisone, 10 mg, 2 tablets every morning for 6 days, then decrease dose slowly as symptoms subside.  Benadryl hydrochloride elixir 1 teaspoon for moderately severe itching 

	Warts, or verrucae are very common small tumors of the skin.  The human papillomavirus (HPV) is a DNA virus.  There are 30 to 40 types of HPV that will affect an estimated 75% of 80% of males and females in their lifetime.  For most, HPV clears on its own, but, for others HPV could cause cervical cancer in females and other types of HPV could cause genital warts in both males and females.  
	Single small (under 6 mm) warts are best removed by electrosurgery.  No dressing should be applied.  The site will heal in 5 to 14 days with only minimal bacterial infection and scar formation.  Warts around the nails have a high recurrence rate, and cure usually requires removal of part of the overlying nail.  Liquid nitrogen therapy is simple, effective but moderately painful, admonished to freeze lightly and not deeply.  Alternatively, Salicylic acid (10%) in flexible collodion 30.0 may be applied to warts every night for 5 to 7 nights.  The dead tissue can then be removed with scissors.  Another form of treatment for multiple warts or warts in children is a mild corticosteroid cream 150.0 applied in very small quantity to each wart at night, then cover the wart with Saran Wrap or Blenderm tape. Gardasil helps protect against 4 types of HPV.  In girls and young women ages 9 to 26 Gardasil helps protect against 2 types of HPV that cause about 75% of cervical cancer cases, and 2 more types that cause 90% of genital warts cases.  In boys and young men ages 9 to 26 Gardsasil helps protect against 90% of genital warts cases.



	Athlete's foot (tinea pedis) Most vesicular, acute fungal infections are due to Trichophyton mentagrophytes and respond readily to treatment with clotrimazole athlete's foot crème.  The chronic scaly type of infection is usually due to T. rubrum and is exceedingly difficult, if not impossible, to cure.  
	Treatment involves hygiene, debridement, the skipping off the tips of the blister enabling pus to drain out and medication to reach the organisms.  The edges of any blister should be kept trimmed, since fungi spread under these edges.  Neosporin or other antibiotic ointment and sulfur (antifungal) ppt. 5% may be applied locally to feet after soaking.  Subsequent treatment should include an antifungal crème such as clotrimazole, Lotrimin, Monistat-Derm, Loprox, Spectazole, Tinactin, Halotex, Desenex, Mycelex and so on.  A corticosteroid, such as  Lotrisone cream (Schering) can be beneficial.

	Tinea versicolor is a moderately common skin eruption the skin does not tan when exposed to sunlight.  The causative agent is a lipophilic yeast, Pityrosporum orbiculare, which as a hyphae form called Pityrosporum or Malassezia furfur.  A scraping of the scale is placed on a microscopic slide, covered with a 20% solution of potassium hydroxide and a coverslip will show the hyphae very thin mycelia filaments are seen under low power.  
	Treated with Selenium Suspension 2 ½% 120.0 applied after bathing and drying.  Bathe again in 24 hours and wash off the medicine.  Repeat procedure again at weekly intervals for four treatments.  Recurrences can be re-treated.  Depigmented spots may remain after the tinea is cured, but if desired, can be tanned by gradual exposure to sunlight or ultraviolet light

	Candidiasis is a fungal infection caused by Candida albicans that produces lesions in the mouth (thrush or perleche, vagina, skin, nails, lungs or the gastrointestinal tract or occasionally a septicemia, in patients on long-term, high dose antibiotic therapy and in those who are immunosuppressed.  Since C. albicans exists commonly as a harmless skin inhabitant, the laboratory findings of this organism is not adequate proof of its pathogenicity and etiologic role. 
	For infections of the GI and mouth OTC anticandidal remedies are usually sufficient and without ill effect.  For chronic mucocutaneous candidiasis, ketoconazole can heal dramatically. Mycostatin vaginal tablets 100,000 units inserted into the vagina.  Or Monostat-Derm lotion or Sulfur, ppt. 5%, Hydrocortisone 1% and Mycostatin cream 30.0.  Apply antifungal imidazole type solution (Lotrimin or Mycelex Solution 1%) to base of nail for several weeks.  

	Pediculosis, lice infestation, affects persons of all ages because of lack of cleanliness and infrequent changes of clothing or STD.  Three clinical entities are produced (1) infestation of the hair by the head louse Pediculus humanus capitis, (2) infestation of the body by P. humanus corporis and (3) infestation of the pubic area by the pubic louse Phthirus pubis.  Since lice bite the skin and live on the blood.  Storage of headwear for 30 days will destroy the lice and the nits.  
	Treatment for Pediculosis capitis and P. pubis is lindane shampoo (Kwell or Scabene) 60.0 shampoo and comb hair thoroughly, leave on the hair for 4 minutes.  Shampoo again in 3 days.  For secondary scalp infections trim hair as much as possible, shampoo once a day with an antiseborrhea-type shampoo.  Neosporin or other antibiotic ointment.  Change and clean bedding and headwear after 24 hours of treatment.  Pediculosis corporis is treated with phenol (0.5%) in calamine lotion 120.0 applied locally for itching.    

	Scabies is a parasitic infestation of burrows caused by the female of the mite Sarcoptes scabiei measures approximately 2 mm in length and can be hidden by the secondary eruption.  Itching is intense, particularly at night.  The mite can persist for months and years (seven-year itch) in untreated, unclean individuals.  The female scabies mite, ova and fecal pellets may seen in curetted burrows examined under the low-power magnification of the microscope.  
	Apply lindane lotion (Kwell or Scabene) to the entire body form the neck down.  Old clothes may be reworn.  Do not bathe for 12 to 24 hours after application.  After 24 hours bathe carefully and change to clean clothes and bedding.  Itching may persist for a few days or even for 2 to 3 weeks in spite of the destruction of the mite.  For itching apply sulfur (4%), camphor (1%) in Alcoholic white shake lotion or Eurax cream that has scabicidal power and antipruritic action

	Psoriasis is a common, chronically recurring papulosquamous disease, characterized by varying sized whitish, scaly patches seen most commonly on the elbows, knees and scalp.  The scale is usually thick and silvery and bleeds from minute points when it is removed by the fingernail.  Psoriasis is notoriously chronic and recurrent.  It is not contagious. 
	Psoriasis is treated with Fluorinated Corticosteroid Cream or Ointment q.s. 30.0 .  For scalp lesions Pragmatar ointment 15.0 applied to scalp in water-washable base such as Unibase, Neobase, Dermovan, and so on).  Selsun Suspensin 120.0, or a tar shampoo, twice a week.  Triamcinolone (Kenalog) Spray 63 g applied to scalp with plastic tube applicator at night. Methotrexate therapy is used in cases of severe psoriasis, for instance psoriasis covering >65% of the body surface, with good results.

	Discoid lupus erythematosus is red, scaly, patches on the face,  mainly in "butterfly" area, but also on scalp, ears, arms and chest, may not be symmetrical.  Aggravated by intense sun exposure or radiation therapy.  Twice as common in females.  Laboratory findings are negative.  Systemic lupus erythematosus produces red, mildly scaly, diffuse, puffy lesions, purpura is also seen.  Systemic complications of nephritis, arthritis, epilepsy, pancarditis, hepatitis, and so on make life difficult.  Leukopenia, anemia, albuminuria, increased sedimentation rate, positive ANA test, and biologic false-positive serologic test for syphilis are found.
	Treatment of discoid lesions includes the application of Fluorinated corticosteroid cream locally to lesions, but not on the face for long periods because atrophy and telangiectasia can develop.  Suncreen cream with SPF 15.  Most cases of systemic lupus erythematosus respond rapidly to corticosteroid and supportive therapy, but the prognosis for life is poor 

	Chloasma (Melasma) is an irregular hyperpigmentation of the skin that varies in shades of brown.  The lesions usually occur on the sides of the face, forehead and sides of the neck.  The disorder is slowly progressive, but remissions do occur.  It is more obvious in the summer.  The differential diagnosis must rule out drug eruption, hyperpigmentation due to hormones and secondary melanoderma.  
	Sunlight intensifies the pigmentation so a sunscreen should be used.  Melanex solution 3% (Neutrogena) 30.0 or Eldopaque Forte Cream (elder) 30.0 can be applied locally.  Stop if irritation develops.  The treatment with either of these hydroquinone preparations should be at least 3 months.  A salve containing 5% ammoniated mercury in white petrolatum can be prescribed is allergic contact reactions to hydroquinones occurs.  

	Vitiligo is irregular areas of depigmented skin with a hyperpigmented border.  Most commonly the lesions occur on the face and the dorsum of hands and feet, but thy can occur on al body areas.  The disease is slowly progressive but remission s are frequent.  It is more obvious during the summer.  The cause is unknown, heredity is a factor in some cases.  
	The use of covering or staining preparation is recommended such as Covermak, Vitadye (Elder); walnut juice stain or potassium permanganate solution in appropriate dilution.  Corticosteroid cream therapy is effective for early cases of vitiligo, expecially when one is mainly concerned with face and hand lesions.  Betamethasone valerate cream 0.1% (Valisone cream) can be prescribed for use on the hands for 4 months or so and for use on the face for only 3 months.    

	Basal cell carcinoma is the most common malignancy of the skin that occurs from the basal layer of the skin.  Fortunately, it is not a metastasizing tumor, and the cure rate can be 100% if these lesions are treated early and adequately.  There are four clinical types of basal cell epitheliomas (1) noduloulcerative, (2) pigmented, (3) fibrosin (sclerosing), and (4) superficial.  The noduloulcerative basal cell epithelioma is the most common type.  It begins as a small waxy nodule that enlarged slowly over the years.  A central depression forms that eventually progresses into an ulcer surrounded by the pearly or waxy border.  
	Surgical excision, electrodessication and curettage, cryotherapy and microscopically controlled "fresh-tissue" surgery are the available modalities.  If the tumor is large a flap or skin graft may be necessary.  Curettage and cryotherapy are most useful for small (<10 mm diameter) BCC that is located on flat surfaces or tumors having depth no greater than the dermis or at most the upper subcutaneous layer.  It appears that cisplatin has antitumor activity, singly or in combination with bleomycin or doxorubicin, has produced major regression of tumor in selected cases.  Premalignant lesions of the skin are all amenable to treatment before invasive cancer develops.  Actinic keratoses can be removed by excision, curettage or cryotherapy.  For patients with multiple lesions, topical 5-fluorouracil (5-FU) is effective, 1% to 5% 5-FU cream or gel is applied twice daily for 10 to 21 days or longer until marked erythema and crusting develop in the treated skin; the lesions are then allowed to slough and re-epithelialize.  

	Squamous cell carcinoma is a rather common skin malignancy that can arise from an actinic keratosis or leukoplakia in the squamous layer of the skin.  The grade of malignancy and metastasizing ability varies from grade I (low) to grade IV (high).  Other terms for this tumor include prickle cell epithelioma and epidermoid carcinoma.  Squamous cell carcinoma present as a rapidly growing nodule that soon develops a central ulcer and an indurated raised border with some surrounding redness.  This type of lesion is the most malignant.  The least malignant form has the clinical appearance of a warty, piled up growth, which may not ulcerate. 
	Treatment is the same as basal cell carcinoma

	Malignant melanoma has four types.  The most common is the superficial spreading melanoma which develops from an in situ lesions, it grows slowly with a resulting good prognosis.  Nodular melanomas grow quite rapidly and have a poorer prognosis.  Acral lentiginous melanoma, occurs on the palms, soles and around the nails, is the most common type seen in black patients, ulcerates and metastasizes rapidly, so that it has the poorest prognosis.  Lentigo maligna melanoma, the least frequent type, develops from a lentigo maligna, occurs on the exposed areas of the body in the elderly, mainly on the forearms and face, grows slowly peripherally, and has a high survival rate.  
	Surgical resection is necessary.  Eight-year survival varies with thickness in the following manner: 99% +/- 1% (<0.85 mm); 93% +/- 2% (0.85 mm – 1.69 mm); 69% +/- (1.7 mm – 3.6 mm); and 38% +/- 6% (>3.6 mm).  
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3. Physical medicine embraces therapy with a variety of agents, which include massage, therapeutic exercise, water, air, radiations, heat, light, ultraviolet, x-rays, radium and lasers (vibrations, refrigeration, and electricity of various forms.  Many of these agents are used in the treatment of skin diseases.  The physical agent most commonly used for dermatoses is hydrotherapy, in the form of medicated or non-medicated wet compresses and baths.  Distilled water and tap water are the vehicles and may contain any of the following chemicals in varying strengths: sodium chloride, aluminum acetate (Burow's solution), potassium permanganate, silver nitrate, tar, starch, oatmeal (Aveeno) and colloid (Soyaloid).  Open compresses are used most frequently, since excessive maceration of tissue occurs when the dressings are "closed with wax paper or rubber sheeting. For most conditions, the area to be treated should be wrapped with two or three layers of clean sheeting or muslin.  Then gauze 3 inches wide should be wrapped around the sheeting to hold it firmly in place.  After that, the dressing can be moistened with the solution by pouring it on or by squirting it on with a bulb syringe.  In most instances the dressing is wet with the solution before it is wrapped on the affected area.  The indications for wet compresses are any oozing, crusting or pruritic dermatoses, regardless of etiology.  Medicated baths should last from 15 to 30 minutes.  Cool baths tend to lessen pruritis and are prescribed most frequently.  Baths can be used for a multitude of skin diseases except those conditions where excessive dryness is to be avoided, such as for patients with atopic eczema, senile or winter pruritus, and ichthyosis. 

4. Relieving the pain of hot and sunburned skin involves several remedies.  Taking a lukewarm bath or shower can help cool the skin.  Exposure to sun dries out the skin; smoothing an emollient onto the skin or adding one to the water in a bath helps soften the skin and conserve moisture within the epidermis.  Calamine lotion, applied often and liberally to the burned area, will cool the skin as it dries, but it must not be used on broken skin.  Aloe vera is also a very effective moisturizer. Lotions, sprays, or creams containing antihistamines or local anesthetics should not be used on the skin because they can cause the skin to become sensitized and develop an eczema like rash.  Topical steroids will often reduce inflammation in sunburned skin.  People over the age of 40 or 50 require the application of moisturizer to keep the skin moist. 5-Fluorouracil solution (Efudex 2% or 5%, fluoroplex 1%) is probably the treatment of choice for actinic keratosis and should be applied to all sun-damaged area for 2 to 4 week, to chemically cauterize the lesion, or to the limits of tolerance, whichever is first.  Complete blocking of the sun rays is desired for prevention and treatment of actinic keratoses, a flare-up or lupus erythematosus or a sun allergy reaction.  Application of sun screen with a sun protective factor (SPF) of at least 15 cream or lotion is highly recommended if more than 20 minutes are to be spent in bright sun.  Sensible and gradual sun exposure of the skin, and staying in the shade during the hottest part of the day, between noon and 3 pm, is the best preventative for sunburn.  Sunburn should be treated with Burow's solution wet dressing in cool water.  Menthol 0.25% in nonalcoholic white shake lotion may be applied locally to affected areas.  Any moisturizer will help dramatically.  A few days later to prevent secondary infection apply menthol 0.25%, Neosporin or other antibiotic ointment and white petrolatum.  The first use of the administration of plant extracts, psoralen, followed by sun exposure (photochemotherapy) in the treatment of skin disease was by the Hindus in about 1400 B.C.  In 1947, the active ingredients in these plant extracts were isolated, 8-methoxypsoralen (8-MOP) and 5-methoxypsoralen (5-MOP) and used in combination with sun exposure to treat patients with vitiligo.  After it had been determined that long wavelength ultraviolet radiation (320-400 nm, UVA) was the most efficient from activating 8-MOP, artificial sources of UVA were developed.  This highly effective procedure developed became known as PUVA (psoralens + UVA) and is one of the mainstays of psoriasis therapy, but results in extreme sun sensitivity and can be misused or abused to cause skin cancer due to sun exposure.  
C. Acne responds to treatment relatively slowly and patients need to realize that it may take up to six months before they see a significant improvement in their condition.  The affected areas should be washed twice a day with a washcloth and Dial soap. Topical therapies remain the mainstay for the treatment of mild acne.  Benzoyl peroxide has antibacterial properties.  Benzoyl peroxide, sold as Benzoyl peroxide gel (5% or 10%) (Benzagel, Desquem-X, Panoxyl, Persa-Gel, and others) is applied locally once a day and treats inflamed and noninflamed skin effectively, but it can cause dryness of the skin, irritation and bleaching.  Sulfur, ppt. (6%), Resorcinol (4%), Colored alcoholic shake lotion 60.0 should be applied locally at bedtime with fingers.  Proprietary substitutions for the above ingredients include Resulin lotion (Almay), Sulfacet-R (Dermik), Komed lotion (Barnes-Hind), Acne-Aid Cream (Stiefel), Acno lotions (Baker-Cummins), and Rezamid lotion (Dermik).  Tretinoin gel (0.025%)(Retin-A) q.s. 150 applied locally once a day.  Patient toleration varies considerably, it is especially valuable for comedone acne.  Isotretinoin (Accutane), for severe, scarring, cystic acne this therapy has proved beneficial.  The usual dosage is 1.0 mg/kg/day given for 4 to 5 months.  There are many minor and major side-effects with this therapy.  Isotretinoin is effective in treating all mechanisms responsible for acne and also for pre-cancerous leukplakia.  It is only available from dermatologists and is used for severe and otherwise nonresponsive acne.  The most important side effect is the possibility of abnormal development of a fetus, so fertile women must use adequate contraception while taking the drug and for four weeks after treatment.  Other side effects include very dry lips and dry facial skin, which can be minimized by regular use of lip balms and oil-free moisturizers.  Isotretinoin may also have psychological effects on patients, causing depression and mood changes. Topical antibiotics are helpful in reducing inflammatory acne lesions like papules (small raised bumps) and pustules.  Clindamycin and erythromycin are common choices.  Studies have shown that minocycline is the most effective drug, followed by doxycycline, trimethoprim, oxytetracycline and erythromycin.  A major concern with the use of systemic antibiotics is the development of resistance of acne bacteria to the antibiotics.  Combining topical benzoyl peroxide with oral antibiotics can reduce the risk of this.  Hormonal therapy with the anti-androgen drug spironolactone is used because androgen hormones control sebum production.  Spironolactone is also a diuretic used to treat heart failure, liver disease and high blood pressure.  

1. Antibiotics may be used when eczema is infected.  The most commonly implicated organism is Staphylococcus aureus (staph), which can be treated with oral antibiotics for 7 to 10 days. Short course of topical antibiotics cause no problems but prolonged use can lead to drug resistance.  Flucloxacillin is effective in 90 percent of staph infections.  Erythromycin is useful for people who are allergic to penicillin.  Recurrent infections can be treated with antiseptic bath oils and emollients.  Doxycycline, the once a day antibiotic is particularly cost effective with acne and skin problems with a minimum of side-effects, most notably dermal sensitivity to sunlight and hepatoxicity and is not for use in pregnant women and children under 8, because tetracycline cause permanent yellowing of developing teeth.  Doxycycline 100mg, the once a day antibiotic, is the safest, most effective and cheapest treatment for methicillin resistant staphylococcus aureus (MRSA) should be the first oral antibiotic used in the treatment staph infections to avoid the issue of antibiotic resistance involving hospital acquired infections, other than gastroenteritis which is treated exclusively with metronidazole (Flagyl ER).  Skin lesions treated with the powder from a doxycycline capsule often peel off entirely with a little scratching in minutes and healing is dramatically accelerated to occur in hours or overnight.  Effective topical use of doxycycline involves taking one pill orally and breaking open another capsule to get the powder to put on the wound or lesion.
2. Mycobacterial disease such as leprosy and tuberculosis require special drugs.  Dapsone (diaminodiphenylsulfone) was tested out on Jewish internees by Vonkennel (University of Leipzig at the concentration camp in Buchenwald in gruesome experiments in which they were subjected to poison gas, inducing severe burns, many of them dying in the process.  Vonkennel, who was also the director of the SS Research Institute V, ran the only skin clinic in Germany whose research was still being funded by the Nazi government.  In the early 1940s dapsone and related sulfones gained wordwide recognition for treating leprosy and other infectious diseases.  Dapsone (diaminodiphenyl sulfone, DDS), rifampin, and isoniazid are all quite effective and used to this day for the treatment of leprosy.  

3. Herpes simplex causes the viral infection of the lips known as a cold sore, as well as genital herpes.  The affected area should be kept clean by gentle washing with soap and water, then carefully dried.  Antiviral creams such as acyclovir and penciclovir are sometimes effective when placed directly on blisters.  They do not cure herpes simplex, but they shorten the duration of symptoms by a few days.  Herpes zoster is the virus that causes shingles.  No drug can eliminate the virus, but antivirals such as acyclovir or famciclovir can be given by mouth for a short period of skin eruption.  Human papillomavirus causes warts.  Treatment depends on the location, type and severity of the wart, and how long it has been on the skin.  Most common warts disappear without treatment within two years.  Daily application of solutions or bandages containing salicylic and lactic acids soften the infected skin, which can be peeled off to make the wart disappear faster.  A doctor can freeze the wart with liquid nitrogen or can use electrodessication or laser surgery.  A wart can also be treated with the chemicals trichloroacetic acid, cantharidinsali, cylic acid or podophylllum resin in alcohol (25% solution) depending on the type of wart; the wart is destroyed, but sometimes new warts crop up around the edges of the old one.
D. The common wart, single small (under 6 mm) warts in adults or older children are best removed by electrosurgery.  The recurrence rate is minimal, and one treatment usually suffices.  The technique is to cleanse the area, anesthetize the site with 1% procaine or other local anesthetic, destroy the tumor with any form of electrosurgery, nip off or curette out the dead tissue, and desiccate the base.  Recurrences can be attributed to failure to remove the dead tissue.  No dressing should be applied.  The site will heal in 5 to 14 days with only minimal bacterial infection and scar formation.  Warts around the nails have a high recurrence rate, and cure usually requires removal of part of the overlying nail.  Liquid nitrogen therapy is simple, effective but moderately painful, admonished to freeze lightly and not deeply.  Alternatively, Salicylic acid (10%) in flexible collodion 30.0 may be applied to warts every night for 5 to 7 nights.  The dead tissue can then be removed with scissors.  Another form of treatment for multiple warts or warts in children is a mild corticosteroid cream 150.0 applied in very small quantity to each wart at night.  Then cover the wart with Saran Wrap or Blenderm tape and lave the occlusive dressing on all night or for 24 hours.  Repeat nightly.  This treatment has the advantage of being painless and quite effective.  Salicylic acid (2% to 4%) can be added to the cream for further benefit.  Vitamin A, 50,000 units, 1 tablet a day for no longer than 3 months, is safe, for the resistant case, and warts have disappears after such a course of treatment 
1. The procedure for plantar warts follows, pare down the wart with a sharp knife, apply trichloroacetic acid solution (saturated) to the wart, then cover the area with plain tape.  Leave the tape on for 5 days without getting it wet.  Remove the tape and curette out the dead wart tissue.  Usually, more wart will remain and the procedure is repeated until the wart is destroyed.  Treatment may take several weeks.  Fluorinated corticosteroid-occlusive dressing therapy is applied to the wart(s) at night and covered with Sran Wrap, Handi-Wrap, or Blenderm Tape.  Leave on for 12 to 24 to 48 hours and reapply.  This form of treatment is painess.  Cantharidin tincture is applied by the doctor to the pared wart.  Cover with adhesive tape and leave on for 12 to 24 hours.  This treatment can cause pain and infection, but is quite effective.  The resulting blister can be trimmed off in 1 week and the medicine reapplied, if necessary.  X-ray therapy is a painless form of therapy that can be used for single small warts.  The dose should never be repeated to that side. The cure rate is fairly high.  Filiform warts can be snipped off without anesthesia, with a small scissors.  Apply trichloracetic acid solution (saturated) cautiously to the base.  This method is fast and effective, especially for children.  Alcoholic white shake lotion 60.0 has been effective.  Electrosurgery or liquid nitrogen may be used.  Moist warts (condylomata acuminate) are characteristic, single, or multiple, soft, nonhorny masses that appear in the anogenital areas and, less commonly, between the toes and at the corners of the mouth.  They are not always of a venereal nature.  Treatment involves Podophylllum resin in alcohol (25% solution).  Apply once to the warts, cautiously.  Second or third treatments are usually necessary at weekly intervals.  To prevent excessive irritation, the site should be bathed within 3 to 6 hours after the application.  Gardasil helps protect against 4 types of HPV.  In girls and young women ages 9 to 26 Gardasil helps protect against 2 types of HPV that cause about 75% of cervical cancer cases, and 2 more types that cause 90% of genital warts cases.  In boys and young men ages 9 to 26 Gardsasil helps protect against 90% of genital warts cases.  
2. Topical antifungal agents are in most cases the first-line treatment for superficial fungal infections.  Topical therapies avoid the potentially serious side effects of systemic treatments.  Creams include miconazole (sold as Micatin) and ketoconazole (Nizoral), and clotrimazole ($1 athlete's foot crème) which cause the loss of fungal cell membrane integrity and activity and stop fungal growth.  Topical terbinafine kills the fungus.  The principal side effects of such topical agents are local irritation and sensitivity reactions.  Treatment generally lasts 4 to 6 weeks and may need to be continued beyond the clearing of symptoms. Systemic therapy may be required for chronic infections.  Oral therapy is the preferred treatment for fungal nail infections and for fungal infections of the scalp and beard area.  The site of infection and type of fungus determines the choice of oral agent.  The drug terbinafine is frequently prescribed; it accumulates well in skin tissue and kills fungi, is well-tolerated, and interacts with few other drugs.  If the yeastlike fungus Candida is involved in the infection, then a drug such as fluconazole (Diflucan) is an appropriate oral agent.  In cases that do not respond to fluconazole, itraconazole (Sporanox) may be effective.  Griseofulvin is the oldest of the oral antifungal agents.  It is now only used for ringworm of the scalp in children. 

E. The use of balneotherapy (immersion of patients in mineral water baths or pools) and spa therapy as accompaniments to psoriasis treatment first emerged during the 19th century.  Since that time, three unique locations for balneotherapy have become established the Blue Lagoon in Iceland, the Kangal hot spring in Turkey, and most importantly, the Dead Sea in Israel.  The healing properties of the Dead Sea (Sea of Salt in Hebrew) were recognized as early as the second century by Galen who described "the potency of this medicine (asphalt produced in the Dead Sea) consists in its drying and next its healing capabilities; it is indeed appropriate that people use it for closing bleeding wounds".  Dostrovsky and coworkers published the first preliminary report of the beneficial effects of exposure ot the Dead Sea on psoriasis in 1959, followed by numerous reports during the 1970s which confirmed the ameliorative properties of the Dead Sea environment in large numbers of patients.  More than 80% of the psoriasis patients treated with daily exposure to solar UV light and regular bathing in the Dead Sea had either complete or nearly complete clearance of their skin lesions.  Furthermore, patients with psoriatic arthritis also showed significant improvement in their symptoms.  These beneficial effects were attributed to several factors.  Firstly, the Dead Sea is the lowest and most saline lake on earth, being 400 m below sea level with an approximately 30% salt content.  The salts (magnesium, calcium, potassium and bromine) present in the lake water which are used in the production various health products, contribute to the resolution of skin lesions.  Mud packs and sulphur baths may also be included in the treatment regime.  Secondly, UV light is attenuated by traversing an extra 400 m of atmosphere and a haze of water vapour and aerosols overhanging the lake.   This changes the spectral balance, affecting UVB more than UV, allowing longer exposure times.  Thus the well known beneficial effects of UV lights can be experience with a reduced risk of burning.  Furthermore, psychological benefits are attributed to the social nature of the treatment regime.  Fellow patients stay in the same hotels and share experiences, whilst the general success of the treatment generates a more optimistic outlook to living with the disease.  The success of the treatment causes thousands of psoriasis patients continue to go to this unique location every year.

1. Coal tar preparations are available as creams, pastes and bath additives and may be used up to three times a day to treat psoriasis.  However, they can smell unpleasant and be messy to use.  Tar products can also stain skin temporarily and clothes and bedding permanently.  Salicylic acid is often mixed with other ingredients such as coal tar and dithranol to make a topical preparation.  It loosens and removes thick scaly patches.  Tarotene is a derivative of vitamin A.  It can be used to treat mild to moderate psoriasis where up to a tenth of the body surface area is affected.   It irritates the skin a lot, which limits its usefulness.  Women who may become pregnant must use adequate contraception during treatment because tazarotene can cause deformities in fetuses. Alcipotriol and tacalcitol are synthetic vitamin D preparations that block abnormal division of skin cells, increase cell maturation and modify the immune response that causes inflammation.  An emollient may be all that is needed in mild cases  Dithranol is an effective topical preparation for psoriasis but must be used carefully because it can severely irritate the skin and permanently stain clothing and bedding.  Topical corticosteroids may be used in difficult cases for short periods.   Topical corticosteroids are used to control flare-ups of eczema.  They inhibit the production and action of chemicals that cause inflammation in the skin, thereby reducing inflammation and itching.  Oral corticosteroids are occasionally prescribed to quickly control a severe flare-up of eczema.  They are usually taken in high initial doses, which are then reduced every few days over a course of 3 to 4 weeks.  As the dose is reduced, topical steroids are increasingly used to counteract the disease flare-up that can occur on withdrawal from the oral steroids.  

2. Two new types of treatment for skin diseases became available after World War II; glucocorticosteroids and folate analogues.  Despite its anti-inflammatory effects in RA, topical applications of cortisone for the treatment of skin diseases was not found to be beneficial, despite the fact that it penetrated the skin as well as clinically effective hydrocortisone and was converted to the latter in the skin.  However, the availability of synthetic derivatives of corticosteroids hormones, at the beginning of the 1950s, revolutionized the treatment of skin diseases. These anti-inflammatory drugs were more potent than their natural counterparts and, administered topically in ointments and creams, avoided the side-effects experienced when the drugs were taken orally.  In 1954-5 prednisolone and fluorocortisone were introduced.  Prednisolone was 4 times as powerful as cortisone, whilst the replacement of the 9-hydrogen atom by halogen fluoride in fluorocortisone results in a 8-fold increase in its anti-infalmmatory properties.  Topical preparations of fluorocortisone, although clinically superior, were soon abandoned because of their effects on electrolyte balance.  The additional substitution of hydroxyl or methyl groups at position 16 on the steroid molecule was subsequently found to greatly reduce the unwanted side effects induced by the fluoride atom,, leading to the development of a wide variety of fluorinated steroids, including triamcinolone, dexamethasone and betamethasone.  Triamcinolone became available in 1958 and was administered systemically and topically in psoriasis with favourable results, over a period of 7-8 weeks, during which time the dose was reduced.  Itching was relieved within 7 days, whilst clearance was observed within 3-7 weeks of commencing treatment in all but 2 of the patients.  A third of the patients remained clear 10 weeks after the end of treatment, minor side effects affected only two patients in this study but serious side effects such as "buffalo hump" hairy red face, decalcification of bone and hypertension were reported with higher doses of steroids and led to the discontinuation of the use of systemic steroids in psoriasis over the next few years.  Triamcinolone acetonide was also used locally to treat psoriasis, either by intralesional injection, or combined with other treatments such as tar, which was more effective than steroid alone.  However, together with increased potency came the increased likelihood of local side effects such as striae and atrophy of the skin, steroid-induced acne, purpura and glaucoma.  Furthermore, systemic side effects could also be a problem (especially in children) if sufficient amounts of a potent steroid were absorbed.

Equivalent doses of glucocorticoid drugs 
	Glucocorticoid
	Approximate equivalent dose (mg)
	Generic name
	Common brand name

	Cortisone
	25
	Azathioprine
	Imuran

	Hydrocortisone
	20
	Cyclophosphamide
	Procytox, Cytoxan

	Methylprednisolone
	4
	Mycophenolate mofetil
	CellCept

	Prednisolone
	5
	Hydroxychloroquine
	Plaquenil

	Prednisone
	5
	Chloroquine
	Aralen

	Triamcinolone
	4
	Methotrexate
	Rheumatrex

	Betamethasone
	0.6-0.75
	Cyclosporine A
	Neoral

	Dexamethasone
	0.75
	Etidronate
	Didronel

	
	
	Alendronate
	Fosamax

	
	
	Risendronate
	Actonel


Source: Bernatsky & Senécal '05: 49

3. Very powerful corticosteroid creams should only be used for a short period of time; a milder topical corticosteroid should be prescribed as the rash begins to respond to treatment.  Like any medication, corticosteroids can cause side effects.  Side effects are more likely to begin with doses of corticosteroids greater than the equivalent of about 7.5 mg of prednisone per day.  The higher the dose and the more prolonged the treatment, the more likely it is that side effects will occur.  Side effects of corticosteroids can include osteoporosis and osteonecrosis, facial changes and weight gain, moodiness, acne, facial hair, upset stomach, glaucoma and cataracts, adrenal insufficiency, high blood sugar (hyperglycemia), high blood pressure (hypertension), increased risk of infection and swelling or water retention necessitating salt elimination and calcium supplementation diet.  Stopping prednisone suddenly when the body has become used to it, is very dangerous and could be fatal.  Corticosteroids such as prednisone are very similar to the cortisone produced naturally by the body's adrenal glands.  These two small glands, located close to the kidneys, produce hormones that regulate water and salt balance, along with many other functions.  During corticosteroid treatment, because it notes the presence of prednisone, the body may "turn off" its own production of the hormones that drive the natural production of cortisone.  Some difficulties can occur when the dose of prednisone is tapered below about 7.5 mg per day if the adrenal glands can't keep up.  Difficulty can also occur when experiencing some very significant physical stressor, such as an infection or serious injury.  In states of severe stress, the body normally produces doses of cortisone that equal at least about 15 mg of prednisone.  In general, if a drug can be used in pregnancy, it is safe in breastfeeding.  NSAIDs such as naproxen and ibuprofen can be used safely when breastfeeding.  The same holds true for corticosteroids, provided the dose does not exceed 40 mg per day.  Antimalarials appear to be safe but are a little more controversial.  Women have taken azathioprine with little risk to the infant, but cyclophosphamide and methotrexate should be avoided.  

4. Retinoic acid was first used to treat psoriasis in the 1970s.  Second generation retinoids, etretinate and its active metabolite acitretin, came into use during the 1980s, most commonly combined with UVB or PUVA, but highly effective as a monotherapy for pustular psoriasis.  However, they were only administered to patients with severe and recalcitrant forms of psoriasis, because of their attendant toxic side-effects.   These side-effects were thought to arise from the non-specific interaction of etretinate and acitretin with several retinoic acid receptors in the skin.  In the 1990s, this led to the development of  a new class of retinoids called acetylene retinoids, the first of which were tazarotene and tarotenic acid, which were designed to selective for RARs.  Tazarotene was developed in a topical gel formulation, providing the first topical retinoid for use in psoriasis.  Unlike the oral retinoids, the gel was well-tolerated, showing low systemic absorption and was not harmful to fetal development..  Furthermore, its benifical effects in psoriasis were rapid and sustainable over several weeks.  Although retinoids were originally believed to act primarily on epidermal cell growth and differentiation, it became evident that their immunomodulatory and ant-inflammatory properties contribute to the resolution of psoriatic skin lesions. Ascomycin derivatives, a novel class of anti-inflammatory macrolactams, were first introduced in the late 1990s for the treatment of skin diseases.  In common with cyclosporine and tacrolimus, ascomycins act by inhibiting cytokine production by T cells, but had the advantage over those two drugs of being effective when applied topically.  The main ascomycin compound tested, pimecrolimus, was shown to be effective not only in atopic dermatitis and allergic ontact dermatitis, but also in psoriasis under semi-occlusive conditions.  It proved to be as effective as topical corticosteroids in these diseases, but had a better safety profile and did not induce skin atrophy.

5. Three types of biological have been tested in psoriasis, monoclonal antibodies, fusion proteins and recombinant cytokines.  The latter were produced by cloning human cytokine genes into a bacterial genome, allowing the proteins to be produced in large quantities, a technique first introduced in 1973.  Monoclonal antibodies, up until this time, had been predominately mouse in origin, which had the disadvantage of inducing neutralizing antibodies when used therapeutically.  Genetic engineering advances allowed new types of monoclonal antibodies to become available for therapeutic use.  These were either chimeric (fused mouse and human sequences, designated "-ximab"), humanized (human backbone with intermittent mouse sequences, designated "-zumab"), monkey sequences (primatized) or fully human.  Fusion proteins on the other hand, were usually human constructs, often between the constant (Fc) portion of an immunoglobin molecule and the binding site of a receptor (designated "-cept").  These agents were targeted at T cells (or the antigen-presenting cells they interact with) with the aim of blocking T cell activation and proliferation, or were used to inhibit specific cytokines.   The first genetically engineered antibodes used to treat psoriasis was efalizumab (Raptiva), an antibody raised against the LFA-1 (leukocyte-function-associated antigen-1) molecule expressed on the surface of T cells.  Binding of efalizumab to LFA-1 blocks T cell interaction with other cell types, preventing T cell activation and migration through the skin.  At the same time alefacept (Amevive), a fusion protein consisting of LFA-3 linked to human IgG, was developed and tested in psoriasis patients.  The structure of the fusion protein was designed so that it bound specifically to the target molecule, CD2, expressed by T cells, and was soluble in plasma.  The binding of alefacept via its LFA-3 domain to CD2 prevents T cell activation by blocking its interaction with LFA-3 on antigen-presenting cells, and results in the death of the cell.  The majority of patients treated with the drug show improvement and remissions can be prolonged, but total clearing is observed in only a small proportion of patients.  The other main targets for these new biological agents are the cytokines released as a result of T cell activation.  These mediators play an important role in the psoriatic process by exerting their effects on various cell types in psoriatic skin.  The focus of this strategy is the cytokine TNF-α (Tumour Necrosis Factor-α), both because of its increased levels in lesional skin, and the demonstrated efficacy of anti-TNF-α agents such as the fusion protein etanercept (Enbrel), and monoclonal antibody infliximab (Remicade) in RA and/or Crohn's disease.  Etanercept and infliximab have the same mechanism of action, they bind to and inactivate TNF-α, preventing the cytokine from binding to receptors expressed on the surface of most types of cells, both have been shown to be effective in psoriasis and psoriatic arthritis.
6. The development of biological therapies has heralded a new era in the treatment of psoriasis.  They have proved both effective and relatively safe in the short to intermediate term; however, it is not known whether there may be side-effects associated with long-term use.  Furthermore, the high cost of the treatments may be prohibitive.  Dovobet is a new topical drug treatment for psoriasis sufferers in the U.K. that is the most significant advance in the treatment of this condition in the last decade.   It combines two active ingredients already used separately to treat psoriasis: calcipotriol and betamethasone.  Calcipotriol is a derivative of vitamin D that slows down the excessive production skin cells that characterize psoriasis.  Betamethasone is a corticosteroid that reduces inflammation.  Dovobet comes in ointment form and is applied twice daily for up to four weeks.  Improvement in the patient's condition is generally fast and dramatic.  Alefacept, efalizumab, etanercept and infliximab have all now been approved by the US FDA and its European equivalent (EMEA) for use in psoriasis; the latter two are also approved for psoriatic arthritis.  Assessments of the performance of these agents in psoriasis over a 3 to 5 year period concluded that they were not only effective, but non-toxic and relatively safe.  Furthermore, their use required less monitoring, and they were more convenient and easy to administer.  Thus biological agents appear to provide a safe and effective alternative to traditional therapies, although long-term safety data is lacking.  Despite these obvious advantages biological therapies, in common with all previous treatments, cannot induce permanent remission of the disease.
§317g Diabetes and Endocrine Medicine
A. Diabetes mellitus is characterized by hyperglycemia, polyuria, polydipsia and polyphagia.  The number of new cases of Diabetes mellitus has nearly doubled in the past fifteen years since the atypical antipsychotic Olanzapine (Zyprexa), known to cause both diabetes and fatal diabetic episodes when mixed with alcohol, hit the market for depressed and increasingly obese people in 1994.  On some Native American reservations 60% of the population has diabetes. In the United States an estimated 23.6 million children and adults, 7.8% of the population, have diabetes. While an estimated 17.9 million have been diagnosed with diabetes, 5.7 million people (or nearly one quarter) are unaware that they have the disease and another 57 million have pre-diabetes. An estimated 177 million people are affected by diabetes world-wide, the majority by type 2 diabetes. Two-thirds live in the developing world. The rate of new cases of diabetes has increased by about 90 percent in the United States over the past decade. From 1995 to 1997, newly diagnosed cases of diabetes were at 4.8 per 1,000 annually. Between 2005 and 2007, that number rose to 9.1 per 1,000 people.  An estimated 90 percent to 95 percent of the new cases are type 2 diabetes .  Diabetes and pre-diabetes have skyrocketed among the nation’s youth, jumping from 9% of the adolescent population in 2000 to 23% in 2008.   Insulin dependent diabetes mellitus has 50% death rate within 20 years of juvenile onset. Insulin hyperinflation is alarming and must be redressed.
1. Diabetes mellitus ranks among the top ten causes of death in Western nations.  There are two types of diabetes type I and II.  Insulin-dependent diabetes mellitus (IDDM) also called Type I diabetes, juvenile onset and ketosis-prone diabetes.  Juvenile onset diabetes accounts for 10 to 20% of all cases of idiopathic diabetes.  Non-insulin dependent diabetes mellitus (NIDDM) also called type II diabetes and adult onset diabetes accounts for 80 to 90% of all cases.  Type II diabetes is divided into obese and non-obese types and third rare form, known as maturity-onset diabetes of the young (MODY) that manifests as a mild hyperglycemia and is transmitted as an autosomal dominant trait.  While the two major types of diabetes have different pathologic mechanisms and metabolic characteristics, the chronic, long-term complications in blood vessels, kidneys, eyes, and nerves occur in both types and are the major causes of morbidity and mortality in diabetes.  With an annual toll of more than 144,000 deaths diabetes mellitus is the seventh leading cause of death in the United States.   It is estimated that 2 to 3% of the adult population had diabetes mellitus in 1994, that number has gone up to 7% in 2010. Diabetes can result from excessive amounts of hormones antagonistic to insulin.  These antagonistic hormones include cortisol, GH, epinephrine, glucagon, oral contraceptives, progesterone, and human placental lactogen (hPL).  A diabetic patient requires more insulin during periods of stress because the stress hormones (cortisol, GH, epinephrine, glucagon) are elevated.  The diabetogenicity of pregnancy is thought to result from high levels of hPL, estrogen and progesterone.  In some instances, abnormal forms of insulin are secreted by the beta cells; in other cases, receptor function is compromised.  Diabetes can also be caused by a postreceptor defect that increases insulin response.

2. Some chemicals and drugs selectively destroy pancreatic cells. Pyrinuron (Vacor, N-3-pyridylmethyl-N'-p-nitrophenyl urea), a rodenticide introduced in the United States in 1976, selectively destroys pancreatic beta cells, resulting in type 1 diabetes after accidental or intentional ingestion. Vacor was withdrawn from the U.S. market in 1979, but is still used in some countries. Zanosar is the trade name for streptozotocin, an antibiotic and antineoplastic agent used in chemotherapy for pancreatic cancer; it kills beta cells, resulting in loss of insulin production. Other pancreatic problems, including trauma, pancreatitis or tumors (either malignant or benign), can also lead to loss of insulin production. One theory proposes that type 1 diabetes is a virus-triggered autoimmune response in which the immune system attacks virus-infected cells along with the beta cells in the pancreas. The Coxsackie virus family or rubella is implicated, although the evidence is inconclusive. In type 1, pancreatic beta cells in the islets of Langerhans are destroyed, decreasing endogenous insulin production. This distinguishes type 1's origin from type 2. The type of diabetes a patient has is determined only by the cause—fundamentally by whether the patient is insulin resistant (type 2) or insulin deficient without insulin resistance (type 1).  The new theory is that obliteration of the pancreas by antibiotic resistant bacteria could be avoided with a course of metronidazole (Flagyl ER).

3. Viruses are suspected as initiators of this disease where there are seasonal trends in the diagnosis of new cases, often corresponding to the prevalence of common viral infection in the community.  The viral infections implicated include mumps, measles, rubella, coxsackie B virus, and infectious mononucleosis.  Direct virus- induced injury is rarely severe enough to cause diabetes mellitus.  The most likely scenario is that viruses cause mild beta-cell injury, which is followed by an autoimmune reaction against altered beta cells in persons with HLA linked susceptibility.  About 20% of patients infected with congenital rubella go on to develop the disease in childhood or puberty.  Virus-associated IDDM appears to be a rare outcome of some relatively common viral infections and is probably the result of an opportunistic antibiotic resistant bacterial infection thereof.  A number of chemical toxins, including streptozotocin, alloxan, and pentamidine, also induce islet cells destruction in animals.  In humans, pentamidine, a drug used for the treatment of parasitic infections, has been occasionally associated with the development of abrupt onset diabetes, and cases of diabetes have also been reported after accidental or suicidal ingestion of Vacor, a pharmacologic agent used as a rate exterminator.  Children who ingest cow’s milk early in life have an incidence of IDDM higher than that of breast-fed children.  Sometimes a diabetic patient will awaken in the morning with hyperglycemia, even before eating.  One cause of this preprandial hyperglycemia is the Somogyi effect, which results from nocturnal hypoglycemia that stimulates secretion of the stress or counterregulatory hormones (glucagon, cortisol, GH and epinephrine) hat act to elevate blood glucose.  People with this problem generally need a lower nighttime insulin dose.  The dawn phenomenon is thought to be a result of sleep-induced GH secretion that antagonizes insulin's effect, thereby producing hyperglycemia.  This problem can sometimes be prevented by administering the evening insulin dose at bedtime rather than at dinnertime.  Chronic hyperglycemia is a major contributing factor towards almost all possible complications with diabetes including kidney failure, blindness, diabetic neuropathy, and heart problems.  While there is no cure for type 2 (or type 1) diabetes, pre-diabetes can often be completely reversed with proper medical intervention and changes in lifestyle.  It is essentil that in the course of treating pre-diabetic or diabetic pancreatic infection Metronidazole should be taken to prevent bacteria from obliterating the islets of Langerhan without disturbing the GI.  
4. Type1 diabetes is a disease that involves many genes. The risk of a child developing type 1 diabetes is about 10% if the father has it, about 10% if a sibling has it, about 4% if the mother has type 1 diabetes and was aged 25 or younger when the child was born, and about 1% if the mother was over 25 years old when the child was born.  Environmental factors can influence expression of type. 1. For identical twins, when one twin had type 1 diabetes, the other twin only had it 30%–50% of the time. Despite having exactly the same genome, one twin had the disease, whereas the other did not; this suggests environmental factors, in addition to genetic factors, can influence the disease's prevalence. Other indications of environmental influence include the presence of a 10-fold difference in occurrence among Caucasians living in different areas of Europe, and a tendency to acquire the incidence of the disease of the destination country for people who migrate.  Type I insulin dependent diabetes mellitus (IDDM) which begins by age 20 years in most patients, is dominated by signs and symptoms emanating from the disordered metabolism – polyuria, polydipsia, polyphagia and ketoacidosis.  The plasma insulin is low or absent and glucagon levels are increased.  Glucose intolerance is of the unstable or brittle type and is quite sensitive to administered exogenous insulin, deviations from normal dietary intake, unusual physical activity, infection, or other forms of stress.  Inadequate fluid intake or vomiting may lead to disturbances in fluid and electrolyte balance.  Thus, these patients are vulnerable, on the one hand, to hypoglycemic episodes and, on the other, to ketoacidosis.  Infection may precipitate these conditions and, indeed, may precede the first manifestations of diabetes in some patients.  Fortunately, these metabolic hazards are avoidable with proper insulin therapy.  IDDM (type I diabetes) results from a severe, absolute lack of insulin caused by a reduction in the beta-cell mass.  The pathophysiology in diabetes type 1 is a destruction of beta cells in the pancreas, regardless of which risk factors or causative entities have been present.  Patients depend on insulin for survival, without insulin, they develop acute metabolic complications such as ketoacidosis and coma.  Three interlocking mechanisms are responsible for the islet cell destruction: genetic susceptibility, autoimmunity and an environmental insult.  Among identical twins the concordance rate is only 50% and only 5 to 10% of children of first order relatives with IDDM develop the overt disease.  As many as 90% of patients with type I diabetes have circulating islet cell antibodies (ICA) when tested within a year of diagnosis.  Approximately 10% of persons who have type I diabetes also have other organ-specific autoimmune disorders, such as Grave’s disease, Addison’s disease, thyroiditis, and pernicious anemia.  There is a great deal of evidence suggesting that environmental factors are involved in triggering diabetes.  Finnish children have a 60 to 70 fold increased risk of type I diabetes compared to Korean children.  In the northeastern United States between 1960 and 1990 there was been a tripling of type I diabetes in children younger than 15 years of age.
C. Two kinds of home blood glucose monitoring exist. The first type uses a reagent strip. The second type uses a reagent strip and glucose meter. Use of the glucose meter has become more common due to higher reliability than strips alone. Glucose and ketoacidosis can also be measured in the urine but no longer has a significant role in home testing.  Ketoacidosis is a serious but preventable complication from inadequate treatment of diabetes. People with diabetes should visit their health care professional every three months to monitor their hemoglobin A1c levels and to discuss their treatment plan.  Reagent strips are saturated with glucose oxidase, an enzyme that interacts with glucose. When a drop of blood is placed on the strip, the glucose oxidase chemically reacts with the blood glucose. The resultant reaction changes the color of the strip. The higher the glucose level, the greater the reaction, so the more dramatic the color change. The blood glucose level can be determined by comparing the color of the strip with a color chart. Examples of reagent strips available over–the–counter (OTC) are Chemstrip bG and Glucostix.  Clinical and hospital tests are more accurate.  The following general guidelines for normal blood glucose ranges in nondiabetics* are from the American Diabetes Association. However, there are variations to these guidelines.  For example, young children, those who are newly diagnosed, or are beginning insulin pump therapy may have slightly different target ranges.  There are also tests for gestational diabetes in pregnant women.

Morning Fasting Blood Glucose

	Fasting Glucose Ranges
	Indication

	From 70 to 99 mg/dL, or
3.9 to 5.5. mmol/L
	Normal glucose tolerance, not diabetic

	From 100 to 125 mg/dL, or
5.6 to 6.9 mmol/L
	Impaired fasting glucose (IGF) or Pre-diabetes

	126 mg/dL or higher, or
7.0 or higher
	                           Diabetes


Source: American Diabetes Association 

1. Blood glucose levels higher than normal, but lower than diabetic ranges, classify a person as having impaired glucose tolerance.  To see how a person reacts to a glucose load an oral glucose tolerance test (OGTT) may be given to check blood glucose levels 2 hours after being given 75 grams of glucose to drink.  If two or more tests show blood glucose higher than the normal ranges above, gestational diabetes will be diagnosed. A 75-gram glucose load may be used but may not be as reliable as the 100-gram glucose test. Blood is not drawn at the 3-hour mark if the 75 gram test is done.  Both IFG and impaired glucose tolerance (IGT) are associated with an increase risk in developing type 2 diabetes and lifestyle changes, including weight loss and an exercise program, as well as possible oral medications such as Glucophage are sometimes indicated. 
Oral Glucose Tolerance Test Ranges
(except during pregnancy)
	2 Hours after drinking 75 grams of glucose
	Indication

	Less than 140, or
7.8 mmol/L
	Normal glucose tolerance, not diabetic

	From 140 to 200 mg/dL, or
7.8 to 11.1 mmol/L
	Impaired glucose tolerance (IGT), or Pre-diabetes

	Over 200 mg/dL, or
11.1 or higher on more than one occasion
	Diabetes


Source: American Diabetes Association

2. Urinary glucose only estimates blood glucose values roughly, and it provides no information at all unless there is glucose in the urine. Glucose appears in the urine when the blood glucose level is over 180 mg/dL, well above the target for most patients. Below that level, urinary glucose is usually negative.  Urinary glucose levels should not be confused with checking urinary micro-albumin and protein levels. These tests are performed in the doctor's office at least annually, provide necessary information about kidney function.  There are two types of urine glucose tests. Both types rely on a chemical reaction that produces a color change. These tests use either tablets or strips.  The copper reduction test is somewhat hazardous and less accurate than the glucose oxidase test.  Glucose oxidase converts the glucose in urine to gluconic acid and hydrogen peroxide. The interaction of the hydrogen peroxide with the toluidine causes a change in color. False negative results (meaning the test shows no glucose when glucose really is present) may occur in patients taking vitamin C, aspirin, iron supplements, levodopa (Sinemet), and tetracycline-type antibiotics. Glucose oxidase tests are more convenient to use and less expensive than copper reduction tests. The strips should be kept away from moisture.

3. Ketone testing is an important part of monitoring in type 1 diabetes. It is a tool that is often also used in pregnancies that are complicated by diabetes.  If the reading is below 0.6 mmol/L you are in the normal range. If the number is between 0.6 to 1.5 mmol/L is in this range ketones are present in the blood, which may develop into a problem if not treated. Readings above 1.5 mmol/L indicate a greater risk for developing ketoacidosis (DKA). A healthcare provider should be consulted. Readings above 3.0 mmd/L may warrant a trip to the nearest emergency room for immediate treatment.  Ketones are formed when one fasts (for example, sleeping overnight) or when there is a profound lack of insulin. There is a correlation between high blood glucose levels, dehydration, and ketones. The higher the glucose level, the more likely that ketones will be made. Therefore, patients with diabetes with blood glucose levels over 240 mg/dL should test promptly for urinary ketones. Patients with type 1 diabetes should test for ketones during any acute illness and during severe stress. Also, urinary ketones should be checked if any symptoms of ketoacidosis occur (such as nausea, vomiting, abdominal pain).  Ketones can normally be found in the urine. For example, after an overnight fast, ketones can be seen in up to 30% of people without diabetes. However, these levels of ketone production are usually below the threshold of measurement by the ketone test strips. The strips can also give false positive results when patients are on drugs such as captopril (Capoten). Different tests detect the three types of ketones (acetoacetic acid, acetone, and ß-hydroxybutyric acid). For example, Acetest only detects acetoacetic acid and acetone, but not ß-hydroxybutyric acid. Ketostix detects only acetoacetic acid, which can produce false-negative results if only acetone and ß-hydroxybutyric acid are present in the urine. Ketone tests are supplied as strips or tablets.  The American Diabetes Association advises that ketone testing materials be available in the office setting and that physicians should prefer using blood ketone measurements over urine ketone measurements if possible. Home testing for blood ketones is also available, though not often used due to higher cost of the test strips.  Most people can tell if they are ‘ketotic’ by the foul smelling breath that occurs when the body runs out of nutrition and metabolizes its own tissue. Diabetic ketoacidosis (DKA) can eventually cause unconsciousness, from a combination of severe hyperglycemia, dehydration, shock, and exhaustion. Coma only occurs at an advanced stage, usually after 36 hours or more of worsening vomiting and hyperventilation but can also occur much sooner for many reasons. Treatment of DKA consists of intravenous fluids to stabilize the circulation, and intravenous saline with potassium and other electrolytes to replace deficits.  Insulin will also be given and the patient will need careful monitoring for complications.
4. The hemoglobin A1c test (HbA1c) is crucial to monitor blood glucose control in patients with diabetes. In brief, hemoglobin A1c refers to the final product of several chemical reactions that occur in the bloodstream as red blood cells are exposed to glucose. A red blood cell typically lives for about three months, so the HbA1c reading provides a report card averaging the prior three months blood sugar levels. The A1C test result is reported as a percentage. The higher the percentage, the higher a person’s blood glucose levels have been. A normal A1C level is below 5.7 percent.  Many different methods are available to determine the HbA1c level. Regardless, HbA1c level has been shown to predict the risk for developing complications of diabetes, much in the same way that cholesterol levels are predictive of heart disease. The HbA1c test should be performed routinely at three-month intervals in established patients with diabetes. The HbA1c can be tested when a new case of adult diabetes is suspected, although its use to diagnose borderline pediatric diabetes is still debatable.  To measure HbA1c, blood obtained in the usual way (from a vein) and can be sent to a laboratory. Alternatively, many clinics specialized in diabetes care now have desktop HbA1c machines, which will read a simpler fingerstick blood sample within minutes. A few conditions can affect HbA1c measurements, most related to problems with red blood cells. For example, results may be falsely low if too few red cells are present (anemia). Falsely low readings can occur when red blood cells lose their proper shape (as with conditions like thalassemias, sickle cell disease, or spherocytosis). The HbA1c is a valuable tool to individualize patient care plans so that glycemic goals can be achieved (Ferry ;14)

D. Insulin is a naturally-occurring hormone secreted by the pancreas. Insulin is required by the cells of the body in order for them to remove and use glucose from the blood. From glucose the cells produce the energy that they need to carry out their functions. Researchers first gave an active extract of the pancreas containing insulin to a young diabetic patient in 1922, and the FDA first approved insulin in 1939. Currently, insulin used for treatment is derived from beef and pork pancreas as well as recombinant (human) technology.  The first recombinant human insulin was approved by the FDA in 1982.  Brands of Insulin (Humulin, Humulin 70/30, Humulin 70/30 Pen, Humulin 50/50, Humulin L, Humulin N, Humulin R, Humulin U Ultralente, Novolin, Novolin 70/30, Novolin 70/30 Innolet, Novolin 70/30 PenFill, Novolin N, Novolin R).  Patients with diabetes mellitus have a reduced ability to take up and use glucose from the blood, and, as a result, the glucose level in the blood rises. In type 1 diabetes, the pancreas cannot produce enough insulin. Therefore, insulin therapy is needed. In type 2 diabetes, patients produce insulin, but cells throughout the body do not respond normally to the insulin. Nevertheless, insulin also may be used in type 2 diabetes to overcome the resistance of the cells to insulin. By increasing the uptake of glucose by cells and reducing the concentration of glucose in the blood, insulin prevents or reduces the long-term complications of diabetes, including damage to the blood vessels, eyes, kidneys, and nerves. Insulin is administered by injection under the skin (subcutaneously). The subcutaneous tissue of the abdomen is preferred because absorption of the insulin is more consistent from this location than subcutaneous tissues in other locations.  Insulin is required in all patients with type 1 diabetes mellitus, and mandatory in the treatment of diabetic ketoacidosis and hyperosmolar hyperglycemic states.
1. The American Diabetes Association (ADA) and many clinicians recommend the use of physiologically based, intensive insulin regimens (i.e., 3 or more insulin injections daily with dosage adjusted according to the results of multiple daily blood glucose determinations [e.g., at least 4 times daily].  In general, adjust dosage of insulin based on blood and urine glucose determinations and carefully individualize to attain optimum therapeutic effect. Administer into the thighs, upper arms, buttocks, or abdomen using a 25- to 28-gauge needle, one-half to five-eighths inch in length.  Insulin (regular) (i.e., purified pork insulin) generally is given sub-Q in a dosage of 2–4 units, 15–30 minutes before meals and at bedtime no change in dosage usually is required when transferring to human insulin, Initiate replacement therapy at an insulin dosage of 0.5–1 units/kg daily given sub-Q in divided doses ((2/3) of the daily dosage in the morning [(1/3) as short-acting insulin, (2/3) as intermediate-acting insulin] and (1/3) in the evening [½ as short-acting insulin, ½ as intermediate-acting insulin]).  In pediatric patients with newly diagnosed diabetes mellitus, may administer 0.1–0.25 units/kg of regular insulin every 6–8 hours during the first 24 hours to determine insulin requirements. The major goal in treating diabetes is to minimize any elevation of blood sugar (glucose) without causing abnormally low levels of blood sugar. Type 1 diabetes is treated with insulin, exercise, and a diabetic diet. Type 2 diabetes is treated first with weight reduction, a diabetic diet, and exercise. When these measures fail to control the elevated blood sugars, oral medications are used. If oral medications are still insufficient, treatment with insulin is considered. Adherence to a diabetic diet is an important aspect of controlling elevated blood sugar in patients with diabetes. The American Diabetes Association (ADA) has provided guidelines for a diabetic diet. The ADA diet is a balanced, nutritious diet that is low in fat, cholesterol, and simple sugars. The total daily calories are evenly divided into three meals. In the past two years, the ADA has lifted the absolute ban on simple sugars. Small amounts of simple sugars are allowed when consumed with a complex meal.  Exercise increases or decreases the blood glucose levels depending on the concentration of glucose and insulin in the blood at the time of the exercise. If blood glucose is low or normal, exercise may cause hypoglycemia (low blood glucose) due to the utilization of glucose by the active muscles. On the other hand, exercise may cause hyperglycemia (high blood glucose), if there isn't enough insulin to allow the active muscles to utilize blood glucose.
2. Intensive insulin therapy tries to duplicate the body’s natural pattern of insulin secretion.  With intensive insulin therapy you need a low steady amount of insulin overnight, while fasting and between meals as illustrated by the dashed line.  The ultimate goal of insulin therapy is to mimic normal insulin levels. Unfortunately, current insulin replacement therapy can only approximate normal insulin levels. Insulin therapy for type 1 diabetes requires multiple injections or using an insulin pump (continuous subcutaneous insulin infusion – CSII).  Natural insulin (i.e. insulin released from your pancreas) keeps blood sugar in a very narrow range. Overnight and between meals, the normal, non-diabetic blood sugar ranges between 60-100mg/dl and 140 mg/dl or less after meals and snacks.  At mealtime, a little insulin is released at the first smell or chew of the food. This gets the body ready to receive the sugar load from the meal. Then, as food is digested, the sugar levels rise which causes a surge of insulin. The insulin levels rapidly climb and peak in about 45 minutes to 1 hour before falling back to the background or basal levels.  The situation is different when one has diabetes and is getting insulin replacement therapy. How much carbohydrate are going to be eaten and how much insulin will be needed must be calculated. And one must try to mimic natural overnight, fasting (or between meals) and mealtime insulin release with injected insulin.  Basal replacement controls glucose overnight and between meals by keeping fat in fat tissue and curbing glucose production from the liver.  Provides a low, continuous level of insulin.  Basal replacement can be a long-acting insulin, which you inject once or twice daily such as the insulin analogs, insulin glargine, insulin detemir and NPH.  Or basal replacement can be a rapid-acting insulin continuously infused under the skin, using an insulin pump.  Represents about 50% or half of the body’s daily insulin requirements. There are two kinds of bolus replacement: Mealtime Bolus – to cover the carbohydrate in the meal or snack. High Blood Sugar Correction Bolus – provides extra insulin to return the blood sugar back to the target level when your blood sugar is too high.  Bolus Insulin is usually provided by a rapid-acting insulin analogs, such as insulin aspart, insulin Lyspro, and insulin glulisine or Regular insulin.  Represents about 10% to 20% of the daily insulin requirement at each meal, or about 50% of the body’s daily insulin needs. 
3. Insulins are categorized by differences in: Onset (how quickly they act), Peak (how long it takes to achieve maximum impact), Duration (how long they last before they wear off), Concentration (Insulins sold in the U.S. have a concentration of 100 units per ml or U100. In other countries, additional concentrations are available. Route of delivery (whether they are injected under the skin or given intravenously), Insulin is usually injected into the fatty tissue just under the skin. This is also called subcutaneous tissue.  Fast-acting insulin is absorbed quickly from your fat tissue (subcutaneous) into the bloodstream and is used to control the blood sugar during meals and snacks and to correct high blood sugars.  Rapid Acting Insulin Analogs (Insulin Aspart, insulin Lyspro, Insulin Glulisine) which have an onset of action of 5 to 15 minutes, peak effect in 1 to 2 hours and duration of action that lasts 4-6 hours. With all doses, large and small, the onset of action and the time to peak effect is similar, The duration of insulin action is, however, affected by the dose – so a few units may last 4 hours or less, while 25 or 30 units may last 5 to 6 hours. As a general rule, assume that these insulins have duration of action of 4 hours.  Regular Human Insulin has an onset of action of 1/2 hour to 1 hour, peak effect in 2 to 4 hours, and duration of action of 6 to 8 hours. The larger the dose of Regular, the faster the onset of action, but the longer the time to peak effect and the longer the duration of the effect.  Relative to the rapid-acting insulin analogs, Regular human insulin has undesirable features, such as a delayed onset of action, and variable peak and duration of action when it is injected under the skin. Because of this, fewer and fewer medical providers are prescribing Regular insulin. The delayed onset of action is the reason you have to inject the insulin and wait before eating. And the variable duration of action predisposes to low blood sugars long after the meal is over. Intermediate-acting insulin is absorbed more slowly, and lasts longer.  It is used to control the blood sugar overnight, while fasting and between meals, it includes NPH Human Insulin which has an onset of insulin effect of 1 to 2 hours, a peak effect of 4 to 6 hours, and duration of action of more than 12 hours. Very small doses will have an earlier peak effect and shorter duration of action, while higher doses will have a longer time to peak effect and prolonged duration.  NPH (Neutral Protamine Hagedorn) is a longer-acting human insulin that is used to cover blood sugar between meals, and to satisfy overnight insulin requirements. A fish protein, protamine, has been added to the Regular human insulin to delay its absorption. This long acting insulin is a cloudy suspension that needs to be remixed thoroughly before each injection. Because NPH is a suspension of different sized crystals, it has a very unpredictable absorption rate and action. This results in more frequent low and high blood sugars. The use of NPH has declined with the availability of other long-acting insulin options, specifically, the long-acting insulin analogs, insulin glargine and insulin detemir.  Long-acting insulin is absorbed slowly, has a minimal peak effect, and a stable plateau effect that lasts most of the day and is used to control the blood sugar overnight, while fasting and between meals. Long acting insulin analogs (Insulin Glargine, Insulin Detemir) have an onset of insulin effect in 1 1/2-2 hours. The insulin effect plateaus over the next few hours and is followed by a relatively flat duration of action that lasts 12-24 hours for insulin detemir and 24 hours for insulin glargine.  Novolog or another rapid-acting injectable insulins are self injected about 15 minutes before mealtime. Short-acting insulins such as regular insulin, should be taken 30 to 60 minutes before a meal. Intermediate-acting insulins should be taken up to 1 hour prior to a meal.  Pre-mixed insulins, depending on the product used, premixed solutions should be taken 10 minutes or 30 to 45 minutes before mealtime. Injections of long-acting insulins are not "timed" to mealtime because of their long duration of action. Levemir is taken once or twice a day irrespective of mealtime. Lantus is only administered once a day (and should be administered at the same time each day). Finally, the rapid-acting products can also be taken immediately after a meal (rather than 15 minutes before mealtime). Brands of Insulin (Humulin, Humulin 70/30, Humulin 70/30 Pen, Humulin 50/50, Humulin L, Humulin N, Humulin R, Humulin U Ultralente, Novolin, Novolin 70/30, Novolin 70/30 Innolet, Novolin 70/30 PenFill, Novolin N, Novolin R).  Humulin is a registered trademark of Eli Lilly & Co. and Novolin of Novo Nordisk a Danish firm with offices in North America.
	Type of Insulin & Brand Names
	Onset
	Peak
	Duration
	Role in Blood Sugar Management

	Rapid-Acting

	Humalog or lispro
	15-30 min.
	30-90 min
	3-5 hours
	Rapid-acting insulin covers insulin needs for meals eaten at the same time as the injection. This type of insulin is often used with longer-acting insulin.

	Novolog or aspart
	10-20 min.
	40-50 min.
	3-5 hours
	

	Apidra or glulisine
	20-30 min.
	30-90 min.
	1-2½ hours
	

	Short-Acting

	Regular (R) humulin or novolin
	30 min. -1 hour
	2-5 hours
	5-8 hours
	Short-acting insulin covers insulin needs for meals eaten within 30-60 minutes

	Velosulin (for use in the insulin pump)
	30 min.-1 hour
	2-3 hours
	2-3 hours
	

	Intermediate-Acting

	NPH (N)
	1-2 hours
	4-12 hours
	18-24 hours
	Intermediate-acting insulin covers insulin needs for about half the day or overnight. This type of insulin is often combined with rapid- or short-acting insulin.

	Long-Acting

	Long-acting insulin covers insulin needs for about one full day. This type of insulin is often combined, when needed, with rapid- or short-acting insulin.
	
	
	
	

	
	Lantus (insulin glargine)
	1-1½ hour
	No peak time; insulin is delivered at a steady level
	20-24 hours

	
	Levemir (insulin detemir)
	1-2 hours
	6-8 hours
	Up to 24 hours

	Pre-Mixed*

	Humulin 70/30
	30 min.
	2-4 hours
	14-24 hours
	These products are generally taken two or three times a day before mealtime.

	Novolin 70/30
	30 min.
	2-12 hours
	Up to 24 hours
	

	Novolog 70/30
	10-20 min.
	1-4 hours
	Up to 24 hours
	

	Humulin 50/50
	30 min.
	2-5 hours
	18-24 hours
	

	Humalog mix 75/25
	15 min.
	30 min.-2½ hours
	16-20 hours
	

	*Premixed insulins are a combination of specific proportions of intermediate-acting and short-acting insulin in one bottle or insulin pen (the numbers following the brand name indicate the percentage of each type of insulin).


Source: Medscape

E. About 10% of the population over 70 have type II non-insulin dependent diabetes mellitus (NIDDM).  The underlying causes are largely unidentified genetic factors and the effects of a Western lifestyle- obesity and overeating.  There is an inverse relationship between NIDDM and a high level of physical activity.  Genetic factors are important and among identical twins the concordance rate is over 90%.  Unlike type I however the disease is not linked to any HLA haplotype (except for a weak linkage in Pima Indians). Two metabolic defects that characterize NIDDM are (1) derangement in insulin secretion that is insufficient relative to the glucose load and (2) an inability of peripheral tissues to respond to insulin (insulin resistance).  Early in the course of type II diabetes, insulin secretion appears to be normal and plasma insulin levels are not reduced.  However subtle defects in beta cells can be demonstrated.  In normal persons, insulin secretion occurs in a pulsatile or oscillatory pattern, whereas in patients with type II diabetes, the normal oscillations of insulin secretion are lost.  At about the same time when fasting blood sugars reach 115 gm/mL the rapid first phase of insulin secretion is triggered by glucose is obstructed.  This impaired insulin secretion is caused by chronic hyperglycemia, referred to as glucose toxicity.  Most patients with type II diabetes have a relative or absolute deficiency of insulin.  However, this insulin deficiency is milder than type I diabetes and is not an early feature of this variant of diabetes.  There is abundant evidence that insulin resistance is a major factor in the pathogenesis of type II diabetes.  In both obesity and pregnancy, insulin sensitivity of tissues decreases.  Hence either obesity of pregnancy may unmask subclinical type II diabetes by increasing the insulin resistance.  Obesity is an extremely important diabetogenic influence, and, not surprisingly, approximately 80% of type II diabetes patients are obese.  In addition to insulin resistance in peripheral tissues, there is increased glucose production in the liver, further aggravating the hyperglycemia.

1. Type II diabetes (NIDDM) may also present with polyuria and polydipsia, but unlike type I diabetes, the patients are often older (over 40 years) and frequently obese.  In some cases medical attention is sought because of unexplained weakness or weight loss.  Frequently, however, the diagnosis is made by routine blood or urine testing in asymptomatic individuals.  Although patients with type II diabetes also have metabolic derangements, these are usually relatively mild and controllable, and so this form of the disease is not often complicated with ketoacidosis unless intercurrent infection or stress imposes new burdens.  In both forms of long-standing diabetes, atherosclerotic events such as myocardial infarction, cerebrovascular accidents, gangrene of the leg, and the microangiopathic complications (nephropathy, retinopathy, neuropathy) are the most threatening and most frequent concomitants.  Diabetics are also plagued by an enhanced susceptibility to infections, such as tuberculosis, pneumoconiosis, pyelonephritis, and those affecting the skin.  Collectively, such infections cause the deaths of about 5% of diabetic patients.  A trivial infection in a toe may be the first event in a long succession of complications (gangrene, bacteremia, and pneumonia) that ultimately lead to death.  It is hoped that islet cell transplantation, will lead to a cure for diabetes mellitus. Studies show that good, early control of hyperglycemia prevents or ameliorates some of the complications of diabetes. Insulin is prepared commercially from extracts of beef and swine pituitaries.  All oral anti-diabetic drugs are prepared synthetically.  The sulfonylureas, which are derivatives of sulfanilamide, stimulate the pancreas to produce insulin and affect hepatic enzymes so that glycogen deposition is increased.  

2. More than 200 species of plants are listed in folklore for the treatment of diabetes.  Since antiquity, diabetes has been treated with plant medicines. Recent scientific investigation has confirmed the efficacy of many of these preparations, some of which are remarkably effective. Only those herbs that appear most effective, are relatively non-toxic and have substantial documentation of efficacy were covered by Holistic online, most of the rare ones were corroborated by Reader’s Digest.  Onion (Allium cepa) and garlic (Allium sativum) have significant blood sugar lowering action. The principal active ingredients are believed to be allyl propyl disulphide (APDS) and diallyl disulphide oxide (allicin), although other constituents such as flavonoids may play a role as well. Experimental and clinical evidence suggests that APDS lowers glucose levels by competing with insulin for insulin-inactivating sites in the liver. This results in an increase of free insulin. APDS administered in doses of 125 mg/ kg to fasting humans was found to cause a marked fall in blood glucose levels and an increase in serum insulin. Allicin doses of 100 mg/kg produced a similar effect. Onion extract was found to reduce blood sugar levels during oral and intravenous glucose tolerance. The effect improved as the dosage was increased; however, beneficial effects were observed even for low levels that used in the diet (eg., 25 to 200 grams). The effects were similar in both raw and boiled onion extracts. Onions affect the hepatic metabolism of glucose and/or increases the release of insulin, and/or prevent insulin's destruction. The additional benefit of the use of garlic and onions are their beneficial cardiovascular effects. They are found to lower lipid levels, inhibit platelet aggregation and are antihypertensive. So, liberal use of onion and garlic are recommended for diabetic patients.
3. Experimental and clinical studies have demonstrated the antidiabetic properties of fenugreek (Trigonela foenum-graecum) seeds. The active ingredient responsible for the antidiabetic properties of fenugreek is in the defatted portion of the seed that contains the alkaloid trogonelline, nicotinic acid and coumarin. A decoction of the leaves of the blueberry (Vaccinium myrtillus) has a long history of folk use in the treatment of diabetes. The compound myrtillin (an anthocyanoside) is apparently the most active ingredient. Upon injection it is somewhat weaker than insulin, but is less toxic, even at 50 times the 1 g per day therapeutic dose. A single dose can produce beneficial effects lasting several weeks.  Blueberry anthocyanosides also increase capillary integrity, inhibit free-radical damage and improve the tone of the vascular system. In Europe, it is used as an anti-haemorrhagic agent in the treatment of eye diseases including diabetic retinopathy. Asian ginseng is commonly used in traditional Chinese medicine to treat diabetes. It has been shown to enhance the release of insulin from the pancreas and to increase the number of insulin receptors. It also has a direct blood sugar-lowering effect. A recent study found that 200 mg of ginseng extract per day improved blood sugar control as well as energy levels in Type 2 diabetes (NIDDM).  Bilberry may lower the risk of some diabetic complications, such as diabetic cataracts and retinopathy.  Stevia has been used traditionally to treat diabetes. Early reports suggested that stevia might have beneficial effects on glucose tolerance (and therefore potentially help with diabetes), although not all reports have confirmed this. Even if stevia did not have direct antidiabetic effects, its use as a sweetener could reduce intake of sugars in such patients. Ginkgo biloba extract may prove useful for prevention and treatment of early-stage diabetic neuropathy. Cinnamon triples insulin's efficiency Barberry - One of the mildest and best liver tonics known. Dosage: tincture, 10-30 drops; standard decoction or 3-9 g.
4. Pterocarpus marsupium (Indian Kino, Malabar Kino, Pitasara, Venga) tree is the source of the Kino of the European pharmacopeas. The gum-resin looks like dried blood (Dragon's blood), much used in Indian medicine. This herb has a long history of use in India as a treatment for diabetes. The flavonoid, (-)-epicatechin, extracted from the bark of this plant has been shown to prevent alloxan-induced beta cell damage in rats.  Both epicatechin and a crude alcohol extract of Pterocarpus marsupium have actually been shown to regenerate functional pancreatic beta cells. No other drug or natural agent has been shown to generate this activity. Bitter Melon (Momordica charantia) also known as balsam pear, is a tropical vegetable widely cultivated in Asia, Africa and South America, and has been used extensively in folk medicine as a remedy for diabetes. The blood sugar lowering action of the fresh juice or extract of the unripe fruit has been clearly established in both experimental and clinical studies. Bitter melon is composed of several compounds with confirmed anti-diabetic properties. Charantin, extracted by alcohol, is a hypoglycaemic agent composed of mixed steroids that is more potent than the drug tolbutamide which is often used in the treatment of diabetes. Momordica also contains an insulin-like polypeptide, polypeptide-P, which lowers blood sugar levels when injected subcutaneously into type 1 diabetic patients. The oral administration of 50-60 ml of the juice has shown good results in clinical trials.  Excessively high doses of bitter melon juice can cause abdominal pain and diarrhea. Small children or anyone with hypoglycemia should not take bitter melon, since this herb could theoretically trigger or worsen low blood sugar, or hypoglycemia. Furthermore, diabetics taking hypoglycemic drugs (such as chlorpropamide, glyburide, or phenformin) or insulin should use bitter melon with caution, as it may potentiate the effectiveness of the drugs, leading to severe hypoglycemia.  Gymnema Sylvestre (Gurmar, Meshasringi, Cherukurinia) assists the pancreas in the production of insulin in Type 2 diabetes. Gymnema also improves the ability of insulin to lower blood sugar in both Type 1 and Type 2 diabetes. It decreases cravings for sweet. This herb can be an excellent substitute for oral blood sugar-lowering drugs in Type 2 diabetes. Some people take 500 mg per day of gymnema extract.
5. The national epidemic of type 2 diabetes, obesity, and heart disease is the price for a diet that is too rich for a sedentary lifestyle.  Exercise works for everyone, and is how to avoid the most lethal complication of type 2 diabetes, early death from heart disease.  Diet and exercise can control type 2 diabetes.  Although people usually think diabetes is caused by a lack of insulin, the hormone that lowers blood sugar, more often than not the disease is characterized by too much rather than too little insulin.  In fact, nine out of ten cases in the United States are type 2 (adult-onset) diabetes, which typically starts out with high insulin levels.  But people are usually more familiar with the less-common type 1 (insulin-requiring) diabetes, because it is an immediate threat to life.  Half of people with type 2 diabetes.  Too much body fat sets the stage for type 2 diabetes by decreasing the body’s ability to use insulin.  Extra fat is the result of taking in more calories than we burn, which means that too much food and too little exercise are big contributors to type 2 diabetes.  But not everyone with a spare tire gets type 2 diabetes, genetic also plays a role.  It appears the genetic tendency is not all that rate.  Type 2 diabetes is widespread in industrialized nations, such as the United States, the United Kingdom, and Finland, whereas nations with third world economies, as in parts of Asia and Africa, do not have such epidemics.  Type 2 diabetes occurs as a country advances technologically, when people come out of the fields and sit behind desks.  It’s almost a sign of coming of age, in Saudi Arabia, for example, when oil money started flowing in the late sixties and seventies, there was an increase in the occurrence of type 2 diabetes.  Too much food and too little activity are pushing more and more people with the underlying tendency for type 2 diabetes over the edge.  A richer food supply leads to new health problems.
Before the Industrial Revolution, food was often scarce, and what was available did not always provide the balance of nutrients needed to prevent deficiency diseases.  In nineteenth-century England, for example. Hundreds of thousands of children died of malnutrition. In 1983, one in four Americans was overweight, in 1995, it became one in three.  From 1958 to 1993, the incidence of type 2 diabetes tripled.  All in all, it has taken about a hundred years for over-nutrition to become as big a killer as under-nutrition

6. Americans of African, Mexican, Hawaiian, and Native American descent are more likely to experience type 2 diabetes and obesity than the population as a whole, and this appears to be connected to inherited tendencies.  Worldwide, there are other pockets of people with common gene pools in which type 2 diabetes runs rampant, whereas more heterogeneous population groups get the disease less frequently  Since the 1960s researchers have been studying the Pima Indians of Arizona, a group of Native Americans with the highest rate of type 2 diabetes in the world.  Once a lean and vigorous people, the Pima Indians are believed to have descended from the Hohokam, a group of Paleo-Indians who origninally came from Asia during the first of the great nmigrations across the Bering land bridge.  The Hohokam first settled in what is now northern Mexico, and around 300 B.C. a group migrated to the Gila River valley in what is now Arizona.  For more than two thousand years, the ancestors of the present day Pimas lived int eh desert environment by irrigation farming, hunting, and gathering food.  They built elaborate irrigation systems, diverting water to cultivated fields, and lived successfully until the end of the nineteenth century when their water supplies were disrupted by white settlers.  In this century, health changes have followed cultural and economic changes.  Compared to children at the turn of the century, present day Pima children are much heavier for their height.  Today, one out of two Pimas under the age of thirty-five has type 2 diabetes, and about 90% of the adults are obese.  Adult male Pimas, who live on reservations with high rates of unemployment, have an average weight of about 200 pounds and suffer terribly from the ravages of type 2 diabetes.  The disease is virtually unknown among their Mexican counterparts, who live in the rugged mountains, gathering and growing their own food, and who weigh an average of about 130 pounds.
F. Normal glucose homeostasis is tightly regulated by three inter-related processes (1) glucose production in the liver; (2) uptake and utilization of glucose by peripheral tissues (mostly muscle), and (3) insulin secretion.  When diabetes has been present 10 to 15 years morphologic changes are likely to be found in the basement membranes of small vessels (microangiopathy), arteries (atherosclerosis), kidney (diabetic nephropathy), retina (retinopathy), nerves (neuropathy) and other tissues and clinical evidence of dysfunction in these organs is present.   Atherosclerosis begins to appear in most diabetics, whatever their age, within a few years of onset of type I or II diabetes.   Fewer than 5% of nondiabetics as opposed to approximately 75% of diabetic younger than 40 years of age have moderate to severe atherosclerosis.  Thus relatively early in the diabetic’s life atherosclerosis may result in arterial narrowings or occlusions and attendant ischemic injury to organs, alternatively it may induce aneurysmal dilation, seen most often in the aorta, with the grave potential of rupture.  This large vessel disease accounts for the heavy toll exacted by myocardial infarction, cerebral stroke, and gangrene of the lower extremities in these patients.  Gangrene of the lower extremities is 100 times more common in diabetics than nondiabetics.  Diabetic retinopathy is the fourth leading cause of all legal blindness (visual acuity of 20/200 or worse) in the United States.  It has been estimated that if a patient is diagnosed as a diabetic by age 30, there is a 10% chance he will have some degree of diabetic retinopathy by age 37, a 50% chance by age 45 and a 90% chance by age 55.  However, diabetic retinopathy does not always impose a visual handicap.  The morbidity associated with long-standing diabetes of either type results from complications such as micro-angiopathy, retinopathy, nephropathy, and neuropathy.  
1. Most of the available experimental and clinical evidence suggests that the complications of diabetes mellitus are a consequence of the metabolic derangements, mainly hyperglycemia. Insulin is a major anabolic hormone in the body, and therefore derangement of insulin function affects not only glucose metabolism but also fat and protein metabolism.  Two important acute metabolic complications of diabetes mellitus are diabetic ketoacidosis and nonketotic hyperosmolar coma.  Diabetic ketoacidosis occurs exclusively in type I diabetes and is stimulated by severe insulin deficiency coupled with absolute or relative increases of glucagon, if the urinary excretion of ketones is compromised by dehydration, the plasma hydrogen ion concentration increases and systemic metabolic ketoacidosis results in nausea, vomiting and respiratory difficulties.  In type II diabetes, polyuria, polydipsia and polyphagia may accompany the fasting hyperglycemia, but ketoacidosis is rare.  Adults, particularly elderly diabetics, develop nonketotic hyperosmolar coma, a syndrome engendered by the severe dehydration resulting from sustained hyperglycemic disuresis.  The first treatment for type 2 diabetes blood glucose (sugar) control is often meal planning, weight loss, and exercising. Sometimes these measures are not enough to bring blood glucose levels down near the normal range. The next step is taking a medicine that lowers blood glucose levels.  All diabetes pills sold today in the United States are members of six classes of drugs that work in different ways to lower blood glucose (blood sugar) levels: Sulfonylureas, Meglitinides, Biguanides, Thiazolidinediones, Alpha-glucosidase inhibitors and DPP-4 inhibitors.
2. Sulfonylureas stimulate the beta cells of the pancreas to release more insulin. Sulfonylurea drugs have been in use since the 1950s. Chlorpropamide (Diabinese) is the only first-generation sulfonylurea still in use today. The second generation sulfonylureas are used in smaller doses than the first-generation drugs. There are three second-generation drugs: glipizide (Glucotrol and Glucotrol XL), glyburide (Micronase, Glynase, and Diabeta), and glimepiride (Amaryl). These drugs are generally taken one to two times a day, before meals. All sulfonylurea drugs have similar effects on blood glucose levels, but they differ in side effects, how often they are taken, and interactions with other drugs.
3. Meglitinides are drugs that also stimulate the beta cells to release insulin. Repaglinide (Prandin) and nateglinide (Starlix) are meglitinides. They are taken before each of three meals.  Because sulfonylureas and meglitinides stimulate the release of insulin, it is possible they cause hypoglycemia (low blood glucose levels).  Alcohol and some diabetes pills may not mix. Occasionally, chlorpropamide and other sulfonylureas, can interact with alcohol to cause vomiting, flushing or sickness.
4. Metformin (Glucophage) is a biguanide. Biguanides lower blood glucose levels primarily by decreasing the amount of glucose produced by the liver. Metformin also helps to lower blood glucose levels by making muscle tissue more sensitive to insulin so glucose can be absorbed. It is usually taken two times a day. A side effect of metformin may be diarrhea, but this is improved when the drug is taken with food.
5. Rosiglitazone (Avandia) and pioglitazone (ACTOS) are in a group of drugs called thiazolidinediones. These drugs help insulin work better in the muscle and fat and also reduce glucose production in the liver. The first drug in this group, troglitazone (Rezulin), was removed from the market because it caused serious liver problems in a small number of people. So far rosiglitazone and pioglitazone have not shown the same problems, but users are still monitored closely for liver problems as a precaution. Both drugs appear to increase the risk for heart failure in some individuals, and there is debate about whether rosiglitazone may contribute to an increased risk for heart attacks. Both drugs are effective at reducing A1C and generally have few side effects.
6. Acarbose (Precose) and meglitol (Glyset) are alpha-glucosidase inhibitors. These drugs help the body to lower blood glucose levels by blocking the breakdown of starches, such as bread, potatoes, and pasta in the intestine. They also slow the breakdown of some sugars, such as table sugar. Their action slows the rise in blood glucose levels after a meal. They should be taken with the first bite of a meal. These drugs may have side effects, including gas and diarrhea.
7. A new class of medications called DPP-4 inhibitors help improve A1C without causing hypoglycemia. They work by preventing the breakdown of a naturally occurring compound in the body, GLP-1. GLP-1 reduces blood glucose levels in the body, but is broken down very quickly so it does not work well when injected as a drug itself. By interfering in the process that breaks down GLP-1, DPP-4 inhibitors allow it to remain active in the body longer, lowering blood glucose levels only when they are elevated. DPP-4 inhibitors do not tend to cause weight gain and tend to have a neutral or positive effect on cholesterol levels.  Sitagliptin (Januvia), saxagliptin (Onglyza), linagliptin (Tradjenta), alogliptin (Nesina) are the DPP-4 inhibitors currently on the market in the US.
8. Because the drugs listed above act in different ways to lower blood glucose levels, they may be used together. For example, a biguanide and a sulfonylurea may be used together. Many combinations can be used. Though taking more than one drug can be more costly and can increase the risk of side effects, combining oral medications can improve blood glucose control when taking only a single pill does not have the desired effects. Switching from one single pill to another is not as effective as adding another type of diabetes medicine.Generic versions of some sulfonylureas are available. These cost less than brand-name products and in general are reliable. There is now a generic Metformin (Glucophage).
9. To save more money, ask for the largest tablet strength suitable for the dose needed. One 500-mg tablet, for example, often costs much less than two 250-mg tablets, and can be split.  Diabetes pills aren't perfect, but they can help to lower glucose levels for many people with type 2 diabetes.  All diabetes pills can interact with other medicines. Any sulfonylurea or meglitinide can cause blood glucose levels to drop too low (hypoglycemia).  Metformin or the glitazones rarely cause hypoglycemia unless taken with insulin stimulators (sulfonylureas or repaglinide) or insulin injections. Acarbose or miglitol, taken as prescribed, does not cause hypoglycemia. However, hypoglycemia can occur when acarbose or meglitol is taken in combination with other diabetes medications. For pancreatic cancer diagnosed as insuloma Diazoxide inhibits release of insulin and has a peripheral hyperglycemic effect, a benzothiadizine diuretic should be given with diazoxide.  Propranolol and glucocorticoids have also been used. Without any demonstrated improvements with combination therapy 5-FU alone is the most appropriate chemotherapy choice for pancreatic cancer.  
	Medicine
	FDA Approval
	Oral Diabetes Drug Formulations

	Dosing
	Comments
(SE = possible side effects)

	STIMULATORS OF INSULIN RELEASE (Insulin Secretagogues) – increase insulin secretion from the pancreasa

	SULFONYLUREAS (SFUs)

	Tolbutamide
Orinase®

various generics


	1957
	500 mg tablets
	Initial: 1000-2000 mg daily
Range: 250-3000 mg

(seldom need >2000 mg/day)
Dose: Taken two or three times daily
	SE: hypoglycemia, weight gain

Preferred SFU for elderly

Must be taken 2-3 times daily

	Glimepiride
· Amaryl®

various generics


	11/95
	1 mg, 2 mg, 4 mg tablets
	Initial: 1-2 mg daily
Range: 1-8 mg
Dose: Taken once daily
	SE: hypoglycemia, weight gain

Need to take only once daily

	Glipizide 

Glucotrol®

Glucotrol XL®

various generics


	5/84 

4/94
	5 mg, 10 mg tablets

ER: 2.5 mg, 5 mg, 10 mg tablets
	Initial: 5 mg daily
Range: 2.5-40 mg2 (20 mg for XL)
Dose: Taken once or twice (if >15 mg) daily
	SE: hypoglycemia, weight gain

Preferred SFU for elderly

ER = extended release/take once a day

	Glyburide
Micronase®, DiaBeta®

various generics


	5/84
	1.25 mg, 2.5 mg, 5 mg tablets
	Initial: 2.5-5 mg daily
Range: 1.25-20 mg2
Dose: Taken once or twice daily
	SE: hypoglycemia, weight gain

	Glyburide, micronized
Glynase PresTab®

various generics


	3/92
	1.5 mg, 3 mg, 4.5 mg, 6 mg 

micronized tablets
	Initial: 1.5-3 mg daily
Range: 0.75-12 mg
Dose: Taken once or twice (if >6 mg) daily
	SE: hypoglycemia, weight gain

	GLINIDES

	Repaglinide
Prandin®


	12/97
	0.5 mg (white), 1 mg (yellow), 2 mg

(red) tablets
	Initial: 1-2 mg daily

(0.5 mg if A1C <8%)
Range: 0.5-16 mg

Max dose per meal is 4 mg
Dose: Taken two, three, or four times daily
	SE: hypoglycemia

Safe for elderly

Duration of action is only 4 hours

Take within 15-30 minutes of meal

	Nateglinide
Starlix®


	12/00
	60 mg (pink), 120 mg (yellow) tablets
	Initial: 120 mg three times daily

(if A1C close to goal, use 60 mg)

<pRange: 180-360 mg

Dose: Taken three times daily

</p
	SE: hypoglycemia

Safe for elderly

Duration of action is only 2 hours

Take within 30 minutes of meal

	EUGLYCEMICS: Medicines that bring the blood glucose into the normal range. These medicines should not cause hypoglycemia.3

	BIGUANIDES: decreases glucose release from liver

	Metformin
Glucophage®

Extended release (ER):

Glucophage XR®

Fortamet®

Glumetza

Riomet® (liquid, 500 mg/5ml)


	12/94

10/00
	Glucophage: 500 mg, 850 mg, 1000 mg tablets

Glucophage XR: 500 mg, 750 mg tablets

Fortamet: 500 mg, 1000 mg tablets

Glumetza: 500 mg, 1000 mg tablets

Generic metformin ER: 500 mg, 750 mg tablets
	Initial: 500 mg twice daily or 850 mg once daily
Range: 500-2550 mg
Dose: Taken two or three times daily

ER: Initial: 500 mg once daily
Range: 500-2000 mg
Dosed once daily
	SE: Gastrointestinal symptoms (diarrhea, nausea, upset stomach), metallic taste (3%),

lactic acidosis (0.03 cases/1000 people)c,d
Take with meals (ER with evening meal)

Cannot use if have liver or kidney problems, take a drug to treat heart failure, or drink alcohol excessively

	ALPHA-GLUCOSIDASE INHIBITORS: STARCH BLOCKERS – delay digestion and absorption of carbohydrates

	Acarbose
Precose®

various generics


	9/95
	25 mg, 50 mg, 100 mg tablets
	Initial: 25 mg three times daily
Range: 75-300 mg

(max 150 mg if <60 kg)
Dose: Taken three times daily
	SE: flatulence

Take with first bite of meal

Start with low dose and slowly -to minimize GI intolerance.

	THIAZOLIDINEDIONES (Glitazones or TZDs): decrease insulin resistance in the body (muscle and fat tissues)

	Rosiglitazone
Avandia®


	5/99
	2 mg (pink), 4 mg (orange), 8 mg

(red-brown) tablets
	Initial: 4 mg daily
Range: 4-8 mg
Dose: Taken once or twice daily
	SE: anemia, swelling (edema) from fluid retention, weight gain, macular edema (in eye), bone loss and fractures in women

May -risk of heart problems such as heart-related chest pain (angina) or heart attack (myocardial infarction)

May cause or worsen heart failure

Cannot use if have liver problems or severe heart failure

Requires liver monitoringf

	Pioglitazone
Actos®


	7/99
	15 mg, 30 mg, 45 mg

(white to off-white) tablets
	Initial: 15-30 mg daily
Range: 15-45 mg
Dose: Taken once daily
	SE: anemia, swelling (edema) from fluid retention, weight gain, macular edema (in eye), bone loss and fractures in women

May cause or worsen heart failure

Cannot use if have liver problems or severe heart failure

Requires liver monitoringf

	GLP-1 ANALOGS: increase insulin secretion, reduce glucose release from liver after meals, delay food emptying from stomach and promote satiety

	Exenatide 
Byetta®


	4/05
	5 mcg per dose and 10 mcg per dose

Injected under the skin (subcutaneous/SQ)

Available as a pen device
	Initial: 5 mcg SQ twice daily
Range: up to 10 mcg SQ twice daily
Dose: Taken twice daily
	SE: nausea, headache, hypoglycemia (when used with insulin secretagogues)

Rare reports of sudden pancreatitis (inflammation of pancreas)

May cause mild weight loss

	Liraglutide 
Victoza®


	01/10
	3 mL pen that delivers doses of 0.6 mg, 1.2 mg, or 1.8 mg

Injected under the skin (subcutaneous/SQ)

Available as a pen device
	Initial: 0.6 mg SQ once daily
Range: up to 1.8 mg SQ once daily
Dose: Taken once daily
	SE: nausea, headache, diarrhea, hypoglycemia (when used with insulin secretagogues)

Rare reports of sudden pancreatitis (inflammation of pancreas). Cannot be used if have history of medullary thyroid cancer

	DPP-4 INHIBITORS: increase insulin secretion, reduce glucose release from liver after meals

	Sitagliptin 
Januvia®


	11/06
	25 mg (pink), 50 mg (light beige),

100 mg (beige) tablets
	Initial: 100 mg daily
Range: 25-100 mg daily
Dose: Taken once daily
	SE: runny nose, upper respiratory infection, rare severe allergic reactions (swelling of tongue, throat, face or body; severe rash)

No weight gain; Lower doses used if kidney problems

	Saxagliptin 
Onglyza®


	7/09
	2.5 mg (pale to light yellow), 5 mg (pink) tablets
	Initial: 2.5 or 5 mg daily 
Range: 2.5-5 mg daily
Dose: Taken once daily
	SE: upper respiratory infection, urinary tract infection, headache

No weight gain; Lower doses used if kidney problems

	Linagliptin 
Tradjenta®


	5/11
	5mg (light red) tablet
	Initial: 5 mg daily
Dose: Taken once daily
	SE: runny nose, sore throat, rare reports of pancreatitis, rare severe allergic reactions, no weight gain;

	COMBINATION ORAL PILLS

	Glyburide/Metformin
Glucovance®

various generics


	7/00
	1.25 mg/250 mg (pale yellow), 2.5 mg/500 mg (pale orange), 5 mg/500 mg (yellow) capsule shaped
	Initial: 1.25 mg/250 mg once or twice daily
Range: up to – 20/2000 mg
Dose: Taken once or twice daily
	Same as above with glyburide and metformin

	Glipizide/Metformin 

Metaglip®

various generics


	10/02
	2.5 mg/250 mg (pink), 2.5mg/500 mg (white), 5mg/500 mg (pink) oval tablets
	Initial: 2.5 mg/250 mg daily or 2.5mg/500 mg twice daily
Range: up to 20/2000 mg
Dose: Taken once or twice daily
	Same as above with glipizide and metformin

	Rosiglitazone/Metformin
Avandamet®

various generics


	10/02
	2 mg/500 mg (pale pink), 2 mg/1000 mg (yellow), 4 mg/500 mg (orange), 4 mg/1000 mg (pink) oval tablets
	Initial: 2 mg/5000 mg once or twice daily
Range: up to 8 mg/2000 mg
Dose: Taken twice daily
	Same as above with metformin and rosiglitazone

	Pioglitazone/Metformin
ActoPlus Met®

various generics


	8/05
	15 mg/500 mg, 15 mg/850 mg (white to off-white) oblong tablets
	Initial: 15 mg/500 mg or 15 mg/850 mg once or twice daily
Range: up to 45 mg/2550 mg

Dosed once or twice daily
	Same as above with metformin and pioglitazone

	Pioglitazone/Glimepiride
Duetact®


	7/06
	30 mg/2 mg, 30 mg/4 mg (white to off-white) tablets
	Initial: 30 mg/2 mg or 30 mg/4 mg once daily
Range: max of one tablet daily
Dose: Taken once daily
	Same as above with pioglitazone and glimepiride

	Rosiglitazone/Glimepiride
Avandryl®

various generics


	11/05
	4 mg/1 mg (yellow), 4 mg/2 mg (orange), 4 mg/4 mg (pink) rounded triangle tablets
	Initial: 4 mg/1 mg or 4 mg/2 mg once daily
Range: up to 8 mg/4 mg
Dose: Taken once daily
	Same as above with rosiglitazone and glimepiride

	Sitagliptin/Metformin
Janumet®


	03/07
	50 mg/500 mg (light pink), 50 mg/1000mg

(red) oblong tablets
	Initial: 50 mg/500 mg or 50 mg/1000 mg twice daily
Range: up to 100 mg/2000 mg
Dose: Taken twice daily
	Same as above/below with sitagliptin and metformin

	Repaglinide/Metformin 

PrandiMet®


	06/08
	1 mg/500 mg (yellow), 2 mg/500 mg (pink) tablets
	Initial: 1 mg/500 mg twice daily
Range: 10 mg/2500 mg, Max per dose

4 mg/1000 mg
Dose: Taken twice or three times daily
	Same as above with repaglinide and metformin

	Pioglitazone/Metformin XR
ActoPlus Met XR®


	05/09
	15 mg/1000 mg, 30 mg/1000 mg (white to off-white) round tablets
	Initial: 15 mg/1000 mg or 30 mg/1000 mg once daily
Range: up to 45 mg/2000 mg
Dose: Taken once daily
	Same as above with metformin and pioglizatone

	Saxagliptin/Metformin XR
Kombiglyze XR®


	11/10
	5 mg/500 mg (light brown to brown), 5 mg/1000 mg (pink), 2.5 mg/1000 mg (pale yellow to light yellow) capsule-shaped tablets
	Initial: 5 mg/500 mg or 5 mg/1000 mg once daily 
Range: up to 5 mg / 2000 mg
Dose: Taken once daily
	Same as above with metformin and saxagliptin


Source: Diabetes Education Online

a. SFUs, repaglinide and nateglinide can cause hypoglycemia. The risk of hypoglycemia is increased when meals are skipped. Avoid skipping meals.

b. “Clinical” maximum daily dose for glyburide is 10 mg and glipizide is 20 mg; higher doses are not likely to further lower the blood glucose.

c. These medicines do not cause hypoglycemia when used alone. However, when used with SFUs, repaglinide, nateglinide, or insulin, hypoglycemia may occur.

d. Lactic acidosis symptoms: feeling very weak, tired or uncomfortable; unusual muscle pain, trouble breathing, unusual or unexpected stomach discomfort, feeling cold, feeling dizzy or lightheaded, or suddenly developing a slow or irregular heartbeat.

e. Radiologic tests using iodinated contrast media: stop metformin at the time of or prior to the procedure, and withhold for 48 hours after procedure and restart after kidney function has been re-evaluated and found to be normal.

f. Liver toxicity symptoms: unexplained nausea, vomiting, stomach pain, unusual tiredness, loss of appetite, dark urine, or yellowing of the skin or whites of eyes.
9. Insulin resistance is the hallmark of type 2 diabetes.  Lowering body fat lowers insulin resistance.  Insulin is a hormone secreted by the beta cells in the pancreas in response to eating.  As food travels form the mouth to the stomach, enzymes along the way break down the carbohydrates into glucose, which is absorbed into the bloodstream from the small intestine.  The rising levels of blood glucose signal the beta cells to secrete insulin. The main job of insulin is to move blood sugar (glucose) into cells where it can be used as energy.  Every second of every day, cells need energy to stay alive, and glucose, the basic product of carbohydrate digestion is a primary source of energy.  Cells are encased in a protective covering, a semipermeable membrane that regulate the entry and exit of substances into and out of the cell.  Normally, insulin docks with insulin receptors on the cell membrane, which is the signal to allow glucose to pass through.  But in a state of insulin resistance, the receptors do not respond properly to insulin, which causes glucose to back up in the blood.  When blood glucose stays a little higher than normal between meals and in the fasting state, a person is said to have impaired glucose tolerance. Impaired glucose tolerance is common in older individuals, particularly those who are sedentary, and in younger people who are overweight.  When blood sugar stays a lot higher than normal between meals in the fasting state, a diagnosis of type 2 diabetes is made.  In type 2 diabetes, blood sugar stays high between meals even though insulin levels remain high, which is a sure sign that cells are responding poorly to insulin’s signal. A person in this state is said to be insulin resistant.  The goal for managing type 2 diabetes is to increase insulin sensitivity, so that insulin’s signal is readily received, allowing glucose to be readily cleared from the blood.  Proven methods of increasing insulin sensitivity are (1) stem the flood of calories by eating vegan (2) move around for exercise (3) eat a reasonable amount of carbohydrates.  When blood glucose remains high, over time, insulin independent cells, such as the blood, kidneys and central nervous system, become damaged by the excess glucose.  Weight loss lowers insulin resistance.
10. Insulin is a naturally-occurring hormone secreted by the pancreas, that is required to metabolize glucose, approved by the FDA in 1939 and is necessary for the treatment of Type 1 juvenile onset insulin dependent diabetes mellitus (IDDM). Currently, insulin used for treatment is derived from beef and pork pancreas as well as recombinant (human) technology since 1982.  Today's brands: Insulin (Humulin, Humulin 70/30, Humulin 70/30 Pen, Humulin 50/50, Humulin L, Humulin N, Humulin R, Humulin U Ultralente, Novolin, Novolin 70/30, Novolin 70/30 Innolet, Novolin 70/30 PenFill, Novolin N, Novolin R).  All diabetes pills sold today in the United States for the treatment of adult onset Type 2  are members of six classes of drugs that work in different ways to lower blood glucose (blood sugar) levels: Sulfonylureas (first generation Chlorpropamide (Diabinese); second generation glipizide (Glucotrol and Glucotrol XL), glyburide (Micronase, Glynase, and Diabeta), and glimepiride (Amaryl));  Meglitinides (Repaglinide (Prandin) and nateglinide (Starlix)); Biguanides (Metformin (Glucophage)), Thiazolidinediones (Rosiglitazone (Avandia) and pioglitazone (ACTOS)); Alpha-glucosidase inhibitors (Acarbose (Precose) and meglitol (Glyset)) and DPP-4 inhibitors (Sitagliptin (Januvia), saxagliptin (Onglyza), linagliptin (Tradjenta), alogliptin (Nesina)). Because the drugs listed above act in different ways to lower blood glucose levels, they may be used together. For example, a biguanide and a sulfonylurea may be used together. Many combinations can be used. Though taking more than one drug can be more costly and can increase the risk of side effects, combining oral medications can improve blood glucose control when taking only a single pill does not have the desired effects. Switching from one single pill to another is not as effective as adding another type of diabetes medicine.  Generic versions of some sulfonylureas are available. These cost less than brand-name products and in general are reliable. There is now a generic Metformin (Glucophage). For pancreatic cancer diagnosed as insuloma Diazoxide inhibits release of insulin and has a peripheral hyperglycemic effect, a benzothiadizine diuretic should be given with diazoxide.  Propranolol and glucocorticoids have also been used. Without any demonstrated improvements with combination therapy 5-FU alone is the most appropriate chemotherapy choice for pancreatic cancer. 

§317h Endocrinology
A. Diseases of the endocrine system are common, including conditions such as diabetes mellitus, thyroid disease, provide obese people with a diagnosis they can use to obtain disability insurance with. Endocrine disease is characterized by disregulated hormone release (a productive pituitary adenoma), inappropriate response to signaling (hypothyroidism), lack of a gland (diabetes mellitus type 1, diminished erythropoiesis in chronic renal failure, or structural enlargement in a critical site such as the thyroid (toxic multinodular goitre). Hypofunction of endocrine glands can occur as a result of loss of reserve, hyposecretion, agenesis, atrophy, or active destruction. Hyperfunction can occur as a result of hypersecretion, loss of suppression, hyperplastic or neoplastic change, or hyperstimulation. Endocrinopathies are classified as primary, secondary, or tertiary. Primary endocrine disease inhibits the action of downstream glands. Secondary endocrine disease is indicative of a problem with the pituitary gland. Tertiary endocrine disease is associated with dysfunction of the hypothalamus and its releasing hormones.  As the thyroid, and hormones have been implicated in signaling distant tissues to proliferate, for example, the estrogen receptor has been shown to be involved in certain breast cancers. Endocrine, paracrine, and autocrine signaling have all been implicated in proliferation, one of the required steps of oncogenesis.
1. Endocrine disorders can result from hormone deficiency, hormone excess, or hormone resistance.  With some notable exceptions (e.g., calcitonin), hormone deficiency always causes disease.  Hormone deficiency is usually the result of a destructive process occurring in the gland in which the hormone is produced.  Thus, infection by viruses or bacteria infarction due to impaired blood supply, physical compression by tumor growth, or attack by cellular or humoral immune mechanisms all may lead to impaired hormone production in most endocrine glands.  Alternatively, hormone deficiency states can result from genetic defects in hormone formation such as gene deletion or mutation, failure to cleave a peptide hormone precursor to the active hormone, or a specific enzymatic defect in the formation of thyroid or steroid hormones.  Hormone excess usually results in disease.  The hormone may be overproduced by the gland that normally secretes it or by a tissue that is not normally an endocrine organ.  Malignancies are often involved in each of these types of hormone excess.  Some tumors of endocrine glands (e.g., pituitary, adrenal) are functional and secrete the appropriate hormone for the gland but in an unregulated manner.  Other mechanisms of hormone excess include the effects of anti-receptor antibodies stimulating a receptor instead of blocking its activation, as in the common form of hyperthyroidism, and the ingestion of exogenous hormones, as in the glucocorticoid excess resulting from its therapeutic use.  Hormone resistance as a mechanism of disease has now been described for almost all hormones.  In these disorders the hormone is present in normal or increased, amounts, but the expected actions of the hormones do not occur.  In some cases because of a mutation, a structurally abnormal peptide hormone is present, causing the resistance (e.g., insulin, PTH).  In other instances there are antibodies to the hormone or hormone receptor (e.g., insulin and its receptor).  Finally, hormone resistance may also occur as the result of primary receptor defects (e.g., androgen and vitamin D receptors) or defects in the post-receptor mechanisms of hormone action (e.g., insulin, PTH).  In general, hormone deficiency can be treated by hormone administration, but this can be dangerous because it leads to hormone excess.  Hormone excess has come to be treated with specific anti-hormonal therapy in cancer treatment.  Hormone resistance such as found in adult onset diabetes can be treated with certain medicines, if diet and exercise are not enough.   
B. There are many causes of hypopituitarism, which can involve either hypothalamic or pituitary problems.  The deficiencies can be variable for the different anterior pituitary hormones.  The symptoms of hypopituitarism are slow in onset and are reflected in deficiencies in the target organs of the anterior pituitary.  Hypogonadism, hypothyroidism, hypoadrenalism, and growth impairment (in children) may be present. People with panhypopituitarism tend to have sallow complexions because of the ACTH deficiency, and they become particularly sensitive to the actions of insulin because of the decreased secretion of the insulin antagonists, GH and cortisol.  They are prone to develop hypoglycemia, particularly when stressed.  Hypogonadism is manifested by amenorrhea in women, impotence in men, and loss of libido in both men and women. Some of the clinical manifestations of hypothyroidism are cold, dry skin, constipation, hoarseness and bradycardia.  The myxedema (non-pitting edema) associated with severe hypothyroidism is rare.  Adrenal insufficiency caused by the ACTH deficiency can result in weakness, mild postural hypotension, hypoglycemia, and loss in pubic and axillary hair.
1. The only symptom associated with the PRL deficiency is the incapacity for postpartum lactation.  Hyperprolactinemia PRL secreting tumors account for approximately 70% of all anterior pituitary tumors.  Finely wrinkled skin is characteristic of a deficiency of both gonadotropin and GH.  The GH deficiency can also lead to fasting hypoglycemia in adults and children.  In children, growth is impaired and the relative increase in adipose tissue and decrease in muscle mass may produce a "chubby" appearance.  The symptoms of the endocrine deficiencies resulting from pituitary malfunction are not as severe as they are in primary thyroid, adrenal and gonadal deficiencies.  Pituitary apoplexy results from acute hemorrhagic infarction of the pituitary gland, due to tumor, trauma, bleeding disorder or postpartum necrosis (Sheehan's syndrome).  Sheehan's syndrome occurs when excessive blood is lost during and following delivery, resulting in ischemia of the enlarged pituitary of pregnancy.  Damage to the pituitary can result in impaired secretion of some or all of the anterior pituitary hormones.  The severity of the loss is variable, and most individuals show relatively normal secretin of the posterior pituitary hormones.   Empty sella syndrome occurs when the subarachnoid space extends into the sella turcica, thereby partially filling it with cerebrospinal fluid.  This compresses the pituitary and enlarges the sella.  The flattened pituitary may continue to function, sometimes even normally.  It may be congenital or acquired and is relatively common and represents a major cause of sellar enlargement.

2. A deficiency in antidiuretic hormone (ADH) production by the posterior pituitary gland results in diabetes insipidus.  People with diabetes insipidus are unable to concentrate urine normally and therefore excrete a large volume of urine.  These individuals can have urinary flow rates as high as 25 L/day.  Thirst increases as a result of the dehydration caused by the high urinary flow.  People with neurogenic diabetes insipidus have high urine volume and a low urinary osmolality.  If ADH is administered to people with this condition, they respond with a decrease in urinary volume and an increase in urinary osmolality.  Those with nephrogenic diabetes insipidus have normal ADH production but lack a normal renal ADH response.  If ADH is administered, the urinary flow rate does not decrease.  Those with psychogenic diabetes insipidus are compulsive water drinkers.  If water is withheld, the ADH secretion increases and urinary flow decreases while osmolality increases.  Individuals with this disorder respond to treatment with ADH.  Many disorders can produce inappropriately high ADH concentrations relative to plasma osmolality.  Some neoplasms produce ADH and release it into plasma, particularly pulmonary neoplasms, but also including some nonmalignant tumors.  The syndrome of inappropriate secretion of antidiuretic hormone (SIADH) is associated with pulmonary tuberculosis and Grave's disease.  In Graves' disease (the most prevalent form of hyperthyroidism) the thyroid is stimulated by abnormal antibodies that are agonists to thyroid-stimulating hormone (TSH).  In SIADH, falling serum osmolality does not inhibit ADH secretion because control of ADH secretion is no longer linked to the normal regulatory mechanisms.  A person with SIADH has a normal water consumption, water is retained because of inappropriately high ADH levels.  The urine osmolality is inappropriately high (the free water clearance decreases).  If water is restricted in an individual with this condition, serum sodium and osmolality will return to normal.

C. Common symptoms of hypothyroidism in adults are decreased BMR, hypothermia and cold intolerance.  The skin tends to be dry and cool because of decreased sweating, decreased sebaceous gland secretion, and cutaneous vasoconstriction.  There is insufficient adenosine triphosphate (ATP) for normal sweat formation.,  These people tend to feel cold in a warm room.  There are neurologic symptoms as well.  Adults with hypothyroidism tend to become dull and lethargic, their speech rate slows, and their reflex time is prolonged.  They are prone to depression and will frequently sleep excessively.  The term myxedema madness describes the psychiatric problems that can result.  The patients tend to demonstrate a generalized non-pitting edema called myxedema.  The skin thickens and coarsens, hair becomes thin, coarse, and brittle and lacks luster, facial features thicken, the tongue enlarges and there is noticeable periorbital edema.  Gastrointestinal disturbances are common, menstrual irregularities, bradycardia, decreased myocardial contractility, and  hence reduced cardiac output, ECG is reduced and there may be pericardial effusion as a result of the interstitial edema, may occur. Hypothyroidism can be caused by the destruction of gland due to surgery, irradiation, autoimmune disease (Hashimoto's thyroiditis), cancer or thyroiditis; inhibition of thyroid hormone synthesis due to dietary iodine deficiency, enzyme defects for hormonogenesis, or antithyroid drugs; hypothalamic or pituitary disorders or resistance to thyroid hormone.  Treatment must address the cause.  Hypothyroidism can be easily treated using thyroid hormone medicine levothyroxine(i.e., Synthroid, Levoxyl, or Levothroid).  
1. Hypothyroidism in children is different from hypothyroidism in adults because thyroid hormones are important for normal development and maturation.  Untreated hypothyroidism in children results in mental retardation and growth stunting. hypothermia in adults.  Hypothyroidism can be easily treated using thyroid hormone medicine Synthroid® and thyroid extract (or L-thyroxine).  Symptoms of hyperthyroidism include nervousness, heat intolerance, palpitations, muscle weakness, increased defecation frequency, increased appetite, moist, warm skin, bruit over thyroid, goiter, tremor, fatigue, pretibial myxedema (Graves' disease), and eye problems (Graves' disease).  Radioactive iodine taken by mouth, is absorbed by the thyroid gland, where it causes the gland to shrink and symptoms to subside, usually within three to six months.  Anti-thyroid medications such as propylthiouracil and methimazole (Tapazole) gradually reduce symptoms of hyperthyroidism by preventing the thyroid gland from producing excess amounts of hormones. Symptoms usually begin to improve in six to 12 weeks, but treatment with anti-thyroid medications typically continues at least a year and often longer.  Thyroidectomy is rarely used. 
2. Patients with primary hyperparathyroidism have high serum calcium levels and, in most cases, low serum phosphate levels.  Hormone replacement therapy may help bones retain calcium. Bisphosphonates also prevent the loss of calcium from bones and may lessen osteoporosis caused by hyperparathyroidism. Calcimimetics, sold as cinacalcet (Sensipar) mimic calcium circulating in the blood, tricking the parathyroid glands into releasing less parathyroid hormone, approved by the FDA to treat hyperparathyroidism caused by chronic kidney disease or parathyroid cancer. Some doctors may prescribe it to treat primary hyperparathyroidism, particularly if surgery hasn't successfully cured the disorder or a person isn't a good candidate for surgery. The antibiotic mithramycin (plicamycin) is sometimes used in the treatment of hypercalcemia of malignancy because it inhibits bone resorption.  Hypoparathyroidism is associated with low serum calcium levels and high serum phosphate levels.  The disorder is frequently treated with a high-calcium diet, vitamin D (calcitriol), and occasionaly thiazide diuretics to decrease renal calcium clearance.  Thiazide diuretics increase calcium reabsorption in the thick ascending limb of the loop of Henle.  Acute hypocalcemia can be treated with intravascular calcium gluconate infusion.  Adrenal insufficiency results in a lack of essential hormones, and therefore treatment focuses on replacing or substituting those hormones. Cortisol is replaced orally with tablets taken once or twice a day. Aldosterone is replaced with oral doses of a mineralocorticoid, called fludrocortisone acetate, to maintain the right levels of salt and fluids in the body.  Adrenocortical hormone excess is termed Cushing's syndrome, pharmacologic use of exogenous corticosteroids is now the most common cause of Cushing's syndrome. Increased cortisol section causes a tendency to gain weight, with a characteristic centripetal fat distribution and a "buffalo hump".  The face will appear round (fat deposition), and the cheeks may be reddened. Medications to control excessive production of cortisol include ketoconazole (Nizoral), mitotane (Lysodren) and metyrapone (Metopirone). The Food and Drug Administration has also approved the use of mifepristone (Korlym) for people with Cushing syndrome who have type 2 diabetes or glucose intolerance. Mifepristone does not decrease cortisol production, but it blocks the effect of cortisol on your tissues. Spironolactone is the most effective drug for controlling the effects of hyperaldosteronism, though it may interfere with the progression of puberty. Newer drugs that possess greater specificity for the mineralocorticoid receptor than spironolactone does are becoming available.
D. Thyrotoxicosis results when tissues are exposed to excessive quantities of thyroid hormones.  Symptoms of hyperthyroidism include nervousness, heat intolerance, palpitations, muscle weakness, increased defecation frequency, increased appetite, moist, warm skin, bruit over thyroid, goiter, tremor, fatigue, pretibial myxedema (Graves' disease), and eye problems (Grave's disease).  The most prevalent form of hyperthyroidism is Graves' disease.  This is an autoimmune disorder in which it become sensitized to antigens known as thyroid-stimulating immunoglobulins (TSIs).  There is strong familial predisposition for the disorder, and women have 7 to 10 times the incidence of men.  Some symptoms of hyperthyroidism result, including lid retraction (resulting in a "wide-eyed" stare), tachycardia and tremor.  Eye changes exophthalmos) are common in Graves' disease.  The most common observations are lid lag (upper lid is slow to follow the movement of the gaze downward), upper lid retraction, stare, extraocular muscular weakness, diplopia, periorbital edema, and proptosis.  Proptosis may become so severe that the eyelids cannot close and corneal ulceration results.  Dermopathy (pretibial myxedema) may be associated with Graves' disease.  Between 2% and 10% of the patients have myxedema in the pretibial area (pretibial myxedema) andor feet.  In these regions, the skin thickens and forms "piglike" plaques.  Other forms of thyrotoxicosis include toxic multinodular goiter, toxic adenoma, and sometimes Hashimoto's thyroiditis.
1. Subacute thyroiditis is an acute inflammation of the thyroid that probably the result of viral infection.  The symptoms generally include fever and tenderness of the gland.  Symptoms of hyperthyroidism may be present.  Although excessive thyroid hormones may be released early in the inflammation, transient hypothyroidis may follow.  Although approximately 10% o patients have permanent hypothyroidism, more typically the thyroid disorder resolves spontaneously.  Hashimoto's thyroiditis is a common cause of acquired hypothyroidism.  The gland becomes inflamed and lymphocytes infiltrate the gland.  Structural damage of the gland occurs, hypothyroidism develops, serum T4 and T3 levels fall, and TSH levels rise.  The patient usually has a goiter and most typically is either euthyroid or hypothyroid.  Hashimoto's thyroiditis can sometimes be part of a syndrome involving multiple autoimmune endocrine disorders that can include the adrenals, pancreas, parathyroids and ovaries (Schmidt's syndrome).  Excessive levels of thyroid hormones can produce osteoporosis. Radioactive iodine taken by mouth, is absorbed by the thyroid gland, where it causes the gland to shrink and symptoms to subside, usually within three to six months.  Anti-thyroid medications such as propylthiouracil and methimazole (Tapazole), gradually reduce symptoms of hyperthyroidism by preventing the thyroid gland from producing excess amounts of hormones. Symptoms usually begin to improve in six to 12 weeks, but treatment with anti-thyroid medications typically continues at least a year and often longer.  Thyroidectomy is rarely used.
E. When the pituitary-adrenal system is suppressed by exogenous administration of corticosteroids, both the corticotropes and the adrenal cortex (zona fasciculate and zona reticularis) atrophy.  If steroid administration is withheld, acute adrenal insufficiency will result, which can be unpleasant and even life threatening.  It takes months to restore normal function of the corticotropes after long-term glucocorticoid treatment. Adrenocortical insufficiency (Addison's disease) is primary adrenal insufficiency; typically both mineralocorticoids and glucocorticoids are deficient.  The most prevalent cause of Addyson's disease is autoimmune destruction of the adrenal cortex, and tuberculosis is the second most common cause of the disorder.  Because of the cortisol deficiency, ACTH secretion increases.  ACTH can cause skin darkening, particularly in skin creases, scars and gums.  The loss of mineralocorticoids results in contraction of extracellular volume, producing circulatory hypovolemia and therefore a drop in blood pressure.  Because the loss of cortisol decreases the vasopressive response to catecholamines, peripheral resistance drops, thereby adding to the tendency toward hypotension.  Hypotension predisposes people to circulatory shock.  These people are also prone to have hypoglycemia when stressed or fasting.  The hyperglycemic actions of other hormones, such as glucagon, epinephrine and growth hormone, generally will prevent hypoglycemia at other times.

F. The loss of cortisol impairs the ability to increase free water clearance in response to a water load and hence rid the body of the excess water.  Patients with this condition will exhibit hyperkalemic acidosis.  Because cortisol is important for muscle function, muscle weakness occurs in cortisol deficiency.  The loss of cortisol results in anemia, decreased GI motility and secretion, and decreased iron and vitamin B12 absorption.  The appetite will decrease because of the cortisol deficiency, and this decreased appetite coupled with the GI dysfunction will predispose these persons to weight loss.  The patients often show disturbances in mood and behavior and are more susceptible to depression.  Adrenal insufficiency results in a lack of essential hormones, and therefore treatment focuses on replacing or substituting those hormones. Cortisol is replaced orally with tablets taken once or twice a day. Aldosterone is replaced with oral doses of a mineralocorticoid, called fludrocortisone acetate, that are taken once a day. Fludrocortisone helps to maintain the right levels of salt and fluids in the body.
1. Adrenocortical hormone excess is termed Cushing's syndrome.  Pharmacologic use of exogenous corticosteroids is now the most common cause of Cushing's syndrome. The next most prevalent cause is ACTH-secreting tumors such as functional pituitary adenoma or  functional adrenal tumor.  If the disorder is primary or if it is a result of corticosteroid treatment, ACTH secretion will be suppressed and increased skin pigmentation will not occur.  However, if the hypersecretion of the adrenal is a result of an ACTH-secreting nonpituitary tumor, ACTH levels sometimes become high enough to increase skin pigmentation.  Increased cortisol section causes a tendency to gain weight, with a characteristic centripetal fat distribution and a "buffalo hump".  The face will appear round (fat deposition), and the cheeks may be reddened, in part becasuse of the polycythemia. The limbs will be thin as a result of skeletal muscle wasting (from increased proteolysis), and muscle weakness will be evident (from muscle proteolysis and hypokalemia).  The abdominal fat accumulation, coupled with atrophy of the abdominal muscles and thinning of the skin, will produce large, protruding abdomen.  Purple abdominal striae are seen as a result of the damage to the skin by the prolonged proteolysis, increased intra-abdominal fat, and loss of abdominal muscle tone.  Capillary fragility is seen as a result of damage to the connective tissue supporting the capillaries. Patients are likely to show signs of osteoporosis and poor wound healing.  They have metabolic disturbances that include glucose intolerance, hyperglycemia and insulin resistance.  Prolonged hypercortisolism can lead to manifestations of diabetes mellitus. Mineralocorticoid activities of the glucocorticoids and the possible elevation of aldosterone secretion produce salt retention and subsequent water retention, resulting in hypertension and osteoporosis.  Medications to control excessive production of cortisol include ketoconazole (Nizoral), mitotane (Lysodren) and metyrapone (Metopirone). The Food and Drug Administration has also approved the use of mifepristone (Korlym) for people with Cushing syndrome who have type 2 diabetes or glucose intolerance. Mifepristone does not decrease cortisol production, but it blocks the effect of cortisol on tissues.
G. Excessive androgen secretion in women can produce hirsutism, male pattern baldness and clitoral enlargement (adrenogenital syndrome).  Primary hyperaldosteronism is called Conn's syndrome.  It frequently occurs as a result of aldosterone-secreting tumors. Excessive mineralocorticoid secretion results in potassium depletion, sodium retention, muscle weakness, hypertension, hypokalemic alkalosis and polyuria.  Edema is not uncommon.  Any enzyme blockage that decreases cortisol synthesis will increase ACTH secretion and produce adrenal hyperplasia.  The most common form of congenital adrenal hyperplasia occurs as a result of a deficiency of the enzyme 21-hydroxylase (CYP21). These individuals cannot produce normal quantities of cortisol, deoxycortisol, DIC, corticosterone, or aldosterone.  Because of impaired cortisol production and resultant elevated ACTH levels, steroidogenesis is stimulated, increasing the synthesis of those products formed before the blockage.  Because this includes the adrenal androgens, a female fetus will be masculinized.  Because they are unable to produce the mineralcorticoids, aldosterone, DOC and corticosterone, patients with this disorder have difficulty retaining salt and maintaining extracellular volume.  Consequently, they are likely to be hypotensive.  If the blockage is at the next step, 11β-hydroxylate (CYP11B), DOC will be formed and the levels of DOC will accumulate.  Because DOC is a mineralocorticoid and the levels become high, these individuals tend to retain salt and water and become hypertensive.  The elevated androgen levels can cause masculinization of a female fetus.  If there is a deficiency of 17α-hydroxylase, neither cortisol nor sex hormones are produced.  The inability to produce normal androgen levels during fetal development can result in a female phenotype for both males and females.  A complete deficiency of 3β-hydroxysteroid dehydrogenase (3β-HSD) is fatal.  An incomplete deficiency results in the inability to produce adequate quantities of mineralocorticoids, glucocorticoids, and strong androgens or estrogens.  The adrenal produces large quantities of the weak androgen DHEA.  This can result in some masculinization of a female fetus and incomplete masculinization of a male fetus. Spironolactone is the most effective drug for controlling the effects of hyperaldosteronism, though it may interfere with the progression of puberty. Newer drugs that possess greater specificity for the mineralocorticoid receptor than spironolactone does are becoming available.  Alternative medications for patients in whom aldosterone antagonists are contraindicated include amiloride and triamterene, as well as calcium channel antagonists and alpha-adrenergic antagonists (especially alpha1 -specific agents such as prazosin and doxazosin); in patients with angiotensin II–responsive disease, angiotensin-converting enzyme (ACE) inhibitors and angiotensin II receptor blockers (ARBs) are indicated. 
H. Although not truly a pathologic disorder in most women, premenstrual syndrome (PMS) produces minor discomfort in many women and major discomfort I some women. A multitude of symptoms is associated with PMS, characterized as being manifested cyclically during the luteal phase of the cycle.  The symptoms subside at or during menstruation.  These symptoms can include irritability, depression, bloating, weight gain, breast tenderness and headaches.  Dysmenorrhea is painful menstruation.  Primary dysmenorrhea is a common proble in ovulatory owmen, it is thought to result from ischemia caused by periodic uterine contractions.  The uterine contractions result from uterine prostaglandin production.  Pain can be projected to the back and legs and can be accompanied by nausea and diarrhea.  Prostaglandin synthetase inhibitors provide relief for some women.  Birth control pils administered to prevent ovulation can reduce the discomfort.  Secondary dysmenorrhea results from uterine problems such as endometriosis or congenital anomalies.  Turner's syndrome (gonadal dysgenesis) is the most common cause of congenital hypogonadism.  In about 50% of cases, it results from the complete absence of the second X chromosome so that the karyotype of the individual is 45, XO.  The germ cells do not develop, and the gonads consist of a connective tissue-filled streak.  The major characteristics these individuals express include short stature, a characteristic webbed neck, low-set ears, a shield-shaped chest, short foruth metacarpals, and sexual infantilism, resulting from gonadal dysgenesis.  Internal and external genitalia are typically female.  Chronically anovulatory women with high circulating androgen, estrogen and LH levels often have the disorder called polycystic ovarian syndrome.  The continuous gonadotropin secretion leads to ovarian enlargement, and the ovaries typically show a thickened capsule and numerous follicles, many of which are undergoing atresia.  FSH levels are low, which inhibits granulosa cell function, and the high intrafollicular androgen level inhibits follicular maturation.  A significant portion of the high circulating estrogen levels is estrone formed from peripheral aromatization of anrostenedione.  These high androgen levels can produce hirsutism and acne.  Hirsutism is the abnormal formation of coarse sexual hair in regions atypical for a woman, such as the face, back, and chest.  The exact cause of polycystic ovarian syndreom is not well understood, but the primary defect appears to be inappropriate signals between the hypothalamic-pituitary axis and the ovary.  Diabetogenicity of pregnancy occurs during the last half of pregnancy, when hPL levels are highest, maternal energy metabolism shifts from an anabolic state in which nutrients are stored, to a catabolic state, sometimes described as accelerated starvation, in which maternal energy metabolism shifts toward fat utilization with glucose sparing.  A maternal glucose use for energy decreases, lipolysis increases and fatty acids become major energy sources.  The peripheral response to insulin decreases and pancreatic insulin secretion increases.  Beta cell hyperplasia occurs in pregnancy.  Pregnancy aggravates existing diabetes mellitus, or diabetes mellitus can develop for the first time in pregnancy.  If the diabetes resolves spontaneously with delivery, the condition is referred to as gestational diabetes.  Other hormones contributing to the diabetogenicity of pregnancy are estrogens and progestins, because both of these hormones decrease insulin sensitivity.

1. Although spermproduction typically begins to decline after age 50 years, many men can maintain reproductive function and spermatogenesis throughout life.  Kallmann's syndrome is primary isolated gonadotropin deficiency.  This genetic disorder is often associated with anosmia, or the loss of smell.  People affected with this disorder have undescended testes (cryptorchism).  Although there is normal embryonic development of the wolffian duct-derived structures, penis development is deficient and microphallus results.  These effects probably result from the fact that early fetal development of the internal genitalia is controlled by testicular androgens that are regulated by placental hCG rather than fetal LH.  The inability of the fetus to secrete normal quantities of LH has an impact on testicular function later in development, when androgens regulate growth of the external genitalia.  The severity of the impairment of LH secretion is variable, as is the severity of the reproductive problems associated with the disorder.    
2. Men with an extra X chromosome have the genetic disorder called Klinefelter's syndrome.  Although there are multiple permutations of the disorder, the most common form results in a 47, XXY karyotype.  Individuals with this syndrome are phenotypically male because of the presence of the Y chromosome, but they typically have small testes and decreased germ cells.  The testosterone levels are low to normal, and estradiol and gonadotropin levels are high.  Male pseudohermaphroditism can result because, although the karyotype is 46, XY, the wolffian duct does not develop because androgen actin is deficient and the müllerian duct regresses because testes and therefore MIS are present. Consequently, there are no functional internal genitalia.  The external genitalia typically develop as female, therapy giving the individuals a female phenotype.  People with severe AIS have labia, a clitoris, and a short vagina because these structures do not develop from the müllerian ducts.  Pubic and axillary hair is absent or sparse because the development of sexual hair is androgen dependent.  Menstruation does not occur, and serum androgen levels are high or normal.  When androgen production rises at puberty, estradiol production increases, both from the testes and from peripheral aromatization of androgens.  Plasma androgen and LH levels are high because the receptor deficiency impairs feedback inhibition of LH secretion.  The testes typically remain in the abdomen because androgens stimulate testicular descent.  There is deep concern regarding the finance of male-to-female transgender (MTF) hormone treatment and MTF surgery by Medicaid.  Although other components may have anti-cancer properties, the estrogen component of the MTF hormone treatment causes unhealthy levels of coagulation, almost invariably after a year, and it is better to terminate the estrogen than to become dependent on warfarin (Coumadin).  MTF surgery is even more hypocritical and must not be funded by Medicaid because so many people with Klinefelter's XYY, XXY, and cisgender XXX and AIS deformities, have pre-cancerous, extra, malformed gonads in their abdomen, whose discovery and surgical removal is medically necessary to prevent cancer and should be funded by Medicaid.   
§317i Gastroenterology
A. Gastrointestinal disease accounts for about 10% of all illness, as well as 10% of general practitioner consultations, 8.5% of prescriptions and 8.3% of the cost of inpatient treatment.  It is responsible 8.8% of days of certified incapacity to work and 10% of all deaths.  An estimated 40% of the population (100 million people) suffer acute cases of either vomiting or diarrhea per year in the United States.  In most Western countries, about 20% of the population suffers from a functional gastrointestinal disorder.  Of those one in five people who suffer from one or several problems with the digestive system, only about half seek medical help. Diarrheal diseases of the bowel are often caused by microbiologic agents; others arise in the setting of malabsorptive disorders and idiopathic inflammatory bowel disease.  Among the most common offenders are rotavirus, causing around 600,000 deaths from childhood diarrhea worldwide, and norovirus, causing 28 million cases of “stomach flu” in the United States annually. There are many disease states which cause diarrhea, including bacterial infections for example, E. coli, Giardia, Salmonella, Shigella, Campylobacter and Clostridium difficile, and viruses such as rotavirus in children and Norwalk virus in adults.  Candida albicans, is a year normally found in the gut, that can cause a spectrum of diseases, some of which are potentially life-threatening.  Blood poisoning with candida organisms is often fatal.  But in general, the immune-compromised patient is more likely to have an illness caused by this yeast.  Many patients on chemotherapy for various malignancies get a yeast esophagitis that makes swallowing extremely painful.  There are also malabsorptive, endocrine, neoplastic and pharmaceutical causes of diarrhea.  Diarrheal diseases are among the leading causes of infant and child mortality in the Third world.  In Western society, fatal diarrhea is more a major concern in the infirm and elderly, particularly in hospitalized patients and vegans.  This has emerged as a significant problem and is usually related to prior profligate use of antibiotics, and consequential antibiotic associated colitis due to a proliferation of Clostridium difficile, and a vegan diet, due to iron deficiency anemia.  The malabsorptive disorders most commonly encountered in the United States are celiac sprue, chronic pancreatitis and Crohn’s disease.  Bottled water is necessary to eliminate a theory of unclean cooking and drinking water.   

1. Metronidazole (Flagyl ER) is the most effective antibiotic for all gastrointestinal infections and does not tend to cause a vitamin B12 deficiency, but it is reversibly carcinogenic.  Diarrhea is a significant complication of acquired immunodeficiency syndrome (AIDS) enteropathy attributable to the direct mucosal damage by HIV infection.  Diarrhea is also a complication of graft-versus-host disease, bone marrow transplantation and may be caused by exposure to radiation or chemotherapy.  Metronidazole (Flagyl ER) is uniquely useful in the treatment of diarrhea and intra-abdominal infections (including ulcers, peritonitis, intra-abdominal abscess, liver abscess), because it is effective against antibiotic resistant Clostridium difficile and although it can cause nausea as a side-effect is generally sympathetic to the gastrointestinal tract usually disturbed into malabsorption by antibiotics and NSAIDs.  Metronidazole possesses bactericidal, amebicidal, and trichomonacidal action and has direct anti-inflammatory effects and effects on neutrophil motility, lymphocyte transformation, and some aspects of cell-mediated immunity. Spectrum of activity includes most obligately anaerobic bacteria and many protozoa. Inactive against fungi and viruses and most aerobic or facultatively anaerobic bacteria.  Gram-positive anaerobes: Clostridium, C. difficile, C. perfringens, Eubacterium, Peptococcus, and Peptostreptococcus.  Gram-negative anaerobes: Active against Bacteroides fragilis, B. distasonis, B. ovatus, B. thetaiotaomicron, B. vulgatus, B. ureolyticus, Fusobacterium, Prevotella bivia, P. buccae, P. disiens, P. intermedia, P. melaninogenica, P. oralis, Porphyromonas, and Veillonella. Active against Helicobacter pylori, Entamoeba histolytica, Trichomonas vaginalis, Giardia lamblia, and Balantidium coli.  Acts principally against the trophozoite forms of E. histolytica and has limited activity against the encysted form. Resistance has been reported in some Bacteroides and T. vaginalis. Giardiasis for the treatment Giardia lamblia, the most common waterborne pathogen in North America, is performed with the oral administration of 200-250 mg 3 times daily given for 5–7 days and Clostridium difficile-associated Diarrhea and Colitis, resistant to all other antibiotics is effectively treated with 200-250 mg 4 times daily or 400-500 mg 3 times daily given for 10 days of metronidazole (Flagyl ER). Antibiotic-Associate Colitis (Pseudomembranous Colitis) is an acute colitis characterized by the formation of an adherent inflammatory pseudomembrane overlying sites of mucosal injury.  It is usually caused by toxins of C. difficile, a normal gut commensal.  This disease occurs most often following a course of broad-spectrum antibiotic therapy.  Nearly all antibacterial agents have been implicated, with the exception of Metronidazole (Flagyl ER) that is effective against C. difficile.  Diagnosis is confirmed by the detection of C. difficile cytotoxin in the stool   Response to treatment with Metronidazole (Flagyl ER) is usually prompt, but relapse occurs in up to 25% of patients.  A dose of metronidazole and probiotics 2 hours later promptly treats most gastrointestinal or urinary tract infections unusually caused by staphylococcus aureus treated with doxycycline or clindamycin.    
2. Dental caries, also described as "tooth decay" or "dental cavities", is an infectious disease, caused 95% of the time by sugar, which damages the structures of teeth. The disease can lead to pain, tooth loss, infection, and, in severe cases, death. Today caries are one of the most common diseases throughout the world. In total, more than 95 percent of adults in the United States are afflicted with dental caries.  Between 6 and 18 years of age, approximately 75 to 90% of children have some kind of malocclusion. Among children in the United States and Europe, 60-80% of cases of dental caries occur in 20% of the population.   Twenty-five percent of Americans are without any natural teeth when they die.  Teeth infected with caries may no longer jeopardize life as they did before antibiotics, but they compromise its quality.  Left untreated, caries can cause excruciating pain and result in loss of teeth.  Treating caries and its consequences with restorations, crowns, bridges, dentures, root canal therapy, and implants consumes a substantial percentage of the personal expenditures that are spent on dental services, which were almost $41 billion in the United States in 1994.  The goal of dentistry is attractive front teeth and pain free back teeth.  Vegans and antibiotic consumers who develop dental problems should take a probiotic supplements and seriously consider eating animal products unless they have atherosclerosis.  Vegans should definitely probably go lacto-ovo-vegetarian or eat meat, dairy and poultry, because it is doubtful they could get enough phosphorus, not contained in multivitamins marketed to vegans, without meat.  Calcium is relatively common in at least three servings of green leafy vegetables daily. Calcium is activated by vitamin D from a half an hour of sunlight or fortified milk.  Although plentiful in animal sources from the vegetable kingdom Phosphorus can only be obtained from mushrooms, soy and mung beans.  Bone and teeth formation require adequate calcium phosphorus apatite. To maintain healthy teeth brush within ten minutes of eating sugar, don't brush enamel weakened from acidic foods, floss, eat enough animal products to sustain calcium phosphorus apatite formation of teeth and bones.    
3. Injury to the esophageal mucosa with subsequent inflammation is common worldwide.  In northern Iran, the prevalence of esophagitis is more than 80%, it is also extremely high in regions of China.  In the United States and other Western countries, esophagitis is present in about 10 to 20% of the adult population.  The inflammation may have many origins: (1) Reflux esophagitis that may be infected by antibiotic resistant Helicobacter pylori treated with metronidazole (Flagyl ER). (2) Prolonged gastric intubation. (3) ingestion of irritants, such as alcohol, corrosive acids or alkalis (in suicide attempts), excessively hot fluids (i.e. hot tea in Iran), and heavy smoking, the combination of alcohol and tobacco greatly heighten the risk of contracting esophageal and throat cancer.  (4) Cachexia from cancer must be treated to prevent extreme weight loss before death and cytotoxic anticancer therapy makes the nausea worse. (5) Infection following bacteremia or viremia; herpes simplex viruses and cytomegalovirus are the more common offenders in the immunosuppressed. (6) Fungal infection in debilitated or immunosuppressed patients or during broad-spectrum antimicrobial therapy.  Candidiasis is the most common; mycomycosis and aspergillosis may occur. (7) Uremia. (8) Radiation. (9) Systemic conditions associated with decreased LES tone, including hypothyroidism, systemic sclerosis and pregnancy. (10) In association with systemic desquamitive dermatologic conditions such as pemphigoid and epidermolysis bullosa. (11) Graft-versus-host disease.  Patients with a frequent and persistent feeling that there is a lump in their throat even when they are not eating may well be suffering from a globus problem.  To call the problem a globus, it must be ascertained that there is never any difficulty in swallowing and that there is no weight loss, association with acid reflux, or any demonstrable motility disturbance of the esophagus.  Sometimes the best approach is an empirical trial of a proton pump inhibitor (PPI) taken once a day, in the morning before breakfast, for 4 to 6 weeks. Protonix (Pantoprazole) is also useful for minor abrasion of the esophagus. Aciphex (Rabeprazole Sodium) is an anti-ulcer drug useful for treating inflammation of the esophagus.  Metronidazole treats Helicobacter pylori and heals ulcers.   
B. Gastritis is an inflammation of the gastric mucosa of the stomach.  Inflammation may be predominantly acute, with neutrophilic infiltration, or chronic, with lymphocytes or plasma cells predominating.  Acute gastroenteritis and stomach ulcers are frequently associated with (1) antibiotic resistant Helicobacter pylori treated with Metronidazole (Flagyl ER), (2) heavy use of non-steroidal anti-inflammatory drugs (NSAIDs) particularly aspirin, that causes acute gastroenteritis, with or without bleeding, in about 25% (3) excessive alcohol consumption, (4) heavy smoking, (5) treatment with cancer chemotherapeutic drugs, (6) uremia, (7) systemic infections (e.g. salmonellosis), (8) severe stress, (9) ischemia and shock, (10) gastric irradiation, (11) mechanical trauma (e.g. nasogastric intubation), and (12) following distal gastrectomy.  Depending on the severity of the anatomic changes, acute gastritis may be entirely asymptomatic, may cause variable epigastric pain, nausea, and vomiting, or may present with sticky black stool indicating potentially fatal blood loss from ulcers, treated with metronidazole, that is nauseating with alcohol.  
1. A typical adult human in the United States imbibes 2 liters of fluid per day, to which is added 1 liter of saliva; 2 liters of gastric juice; 1 liter of bile; 2 liters of pancreatic juice; and 1 liter of intestinal secretions.  Of these 9 liters of fluid presented to the intestine, less than 200 gm of stool are excreted per day, of which 65 to 85% is water and one-third is intestinal bacterial flora.  Jejunal absorption of water amounts to 3 to 5 liters/ day, ileal absorption 2 to 4 liters/day.  The colon normally absorbs 1 to 2 liters/day but is capable of absorbing almost 6 liters/day. An increase in stool mass, stool frequency or stool fluidity is perceived as diarrhea by most patients.  For many individual this consist of daily stool production in excess of 250 gm, containing 70 to 95% water.  More than 14 liters of fluid may be lost per day in severe cases of diarrhea, equivalent to the circulating blood volume.  Diarrhea is often accompanies by pain, urgency, perianal discomfort and incontinence.  Low-volume, painful, bloody diarrhea is known as dysentery.  Diarrhea is perceived as the body’s production of more than 4/5 cups (0.2 L) of stool a day.  Constipation is perceived when the body produces fewer than three movements a week or when the stools are very hard, often described as rabbit-like or as scybala.  Almost no one dies from the diagnosis of constipation, although it might the leading cause of death in heart patients unwisely consuming animal products, but many people die from diarrhea.  Massive diarrhea is spontaneous in origin can be extremely worrisome, with highly significant fluid losses and the development of dehydration and low potassium levels in the blood, a very dangerous situation, indeed.  Often it begins after an intestinal infection caused by a bacteria.  The bowel is upset and does not fully recover.  Small doses of anti-diarrheals, such as loperamide (Imodium) can fully reverse the problem.  However, for a substantial number of patients, diarrheal symptoms remain and are annoying and debilitating.  Dysentery is the presence of blood in the feces and although it can be caused by over 60 causes is indicative of some sort of bleeding in the intestinal tract or rectum.  
2. Intestinal diseases of microbial origin are marked principally by diarrhea and sometimes ulcero-inflammatory changes in the small or large intestine (or both).  Infectious enterocolitis is a global problem of staggering proportions, causing more than 12,000 deaths per day among children in developing countries and constituting one-half of all deaths before age 5 worldwide.  Although far less prevalent in industrialized nations, in the these populations attack rates for enterocolitis still approach one to two illnesses per person per year, second only to the common cold in frequency.  An estimated 40% of the population, 99 million people, suffer acute cases of either vomiting or diarrhea per year in the United States.  Among the most common offenders are rotavirus and norovirus as well as enterotoxigenic Escherichia coli.  Many pathogens, however, can cause diarrhea, and in 40 to 50% of cases, the specific agent cannot be isolated.  While viruses and bacteria are the predominant enteric pathogens in the United States parasitic disease and protozoal infections collectively affect more than one-half of the world’s population on a chronic or recurrent basis.  Diarrheal diseases of the bowel are often caused by microbiologic agents; others arise in the setting of malabsorptive disorders and idiopathic inflammatory bowel disease.  It is estimated that diarrheal illnesses due to the ingestion of contaminated food and water cause the death of some 20 million children around the world each year.  Some 200 million individuals suffer from schistosomiasis, 400 million from hook work and no less than 1 billion from round worm infestation.  The annual death rate from cholera in India still runs into many thousands.  Most of these diseases are preventable with clean water and a functioning sewage system.

Major Causes of Bacterial Enterocolitis

	Organism
	Pathogenic Mechanism
	Source
	Clinical Feature

	Escherichia coli
	Toxic or invasive
	Food, water or person-to-person
	Diarrheal or amnesic

	Enterotoxigenic (ETEC) E.coli
	Cholera-like toxin, no invasion
	Food, water
	Traveler’s diarrhea and inability to eat green leafy vegetables

	Enterohemorrhagic (EHEC) E. coli
	Shiga-like toxin, no invasion
	Undercooked beef products
	Hemorrhagic colitis, hemolytic uremic syndrome

	Enteropathogenic E. coli (EPEC)
	Attachment, enterocyte effacement, no invasion
	Weaning foods, water
	Watery diarrhea, infants and toddlers

	Enteroinvasive (EIEC) E. coli
	Invasion, local spread
	Person-to-person
	Fever, pain, diarrhea, dysentery

	Salmonella
	Invasion, translocation, lymphoid inflammation, dissemination
	Milk, beef, eggs, poultry
	Fever, pain, diarrhea, dysentery

	Shigella
	Invasion, local spread
	Person-to-person, low inoculum
	Fever, pain, diarrhea, dysentery, epidemic spread

	Campylobacter
	Toxic or invasive
	Milk, poultry, animal contact
	Fever, pain, diarrhea, dysentery, food sources, animal reservoirs

	Yersinia enterocolitica
	Invasion, translocation, lymphoid inflammation, dissemination
	Milk, pork
	Fever, pain, diarrhea, mesenteric adenitis, extraintestinal infection, food sources

	Vibrio cholera, other Vibrios
	Enterotoxin, no invasion
	Water, shellfish, person-to-person spread
	Watery diarrhea, cholera, pandemic spread

	Clostridium difficile
	Cotyotoxin, local invasion
	Nosocomial environment
	Fever, pain, bloody diarrhea, following antibiotic use, nosocomial acquisition

	Clostridium perfringens
	Enterotoxin, no invasion
	Meat, poultry, fish
	Watery diarrhea, food sources, “pigbel”

	Staphyloccus aureus
	Nosocomial environment 
	Unwashed hands 
	Methicillin resistant 

	Mycobacterium tuberculosis
	Invasion, mural inflammatory foci with necrosis and scarring
	Contaminate mil, swallowing of coughed-up organism
	Chronic abdominal pain, complications of malabsorption, stricture, perforation, fistuals, hemorrhage


Source: Crawford ’94: Table 17-8; 792
3. Infectious diarrhea, gastroenteritis is an inflammation of the stomach and intestines, characterized by abdominal distress, nausea, vomiting and diarrhea.  Enteropathogenic strains of Escherichia coli are associated with infantile diarrhea and Vibrio parahemolyticus (Japanese raw-fish enteritis).  One of the major causes of food poisoning is Clostridium perfringens and its toxins, C. perfringens, strain type F can produce a rare but more fatal type, enteritis necroticans.  Other outbreaks of food poisoning have implicated Bacillus cereus and species of Proteus, Klebsiella, Providencia (Paracolon), Citrobacter, Psudomonas, Enterobacter, and Actinomyces.  When there is suppression of gut flora due to antibiotic therapy, overgrowth of organisms, such as Staphylococcus aureau. Or Vandida albivans, Stretococcus faecalis, Psuemonas aeroginosa, and Proeus mirabilis, can result in enterocolitis or infection of the bowel wall.  Enterocolitis may also be a manifestation of Salmonella, cholera, and Shigella infections.
4. Cholera, a nonexudative form of acute diarrheal disease, is characterized by severe bloody diarrhea and dehydration due to the choleragen endotoxin associated with the etiologic agent, Vibrio cholera.   This endotoxin, stimulates a prolonged increase in capillary permeability, inducing a basic lesion in the jejunal microcirculation with striking water and ion fluxes.  Prognosis is excellent with current electrolyte replacement therapy, which involves infusing the patient with an alkaline saline solution in order to rehydrate him and to correct his acidosis. Once hydration has been achieved, tetracycline is used to reduce the number of organisms shed in the stool.  Homeostasis is maintained by infusing solutions at a rate to match the measured stool volume. In order to produce disease, ingested organisms must adhere to the mucosa; otherwise they will be swept away by the fluid stream.  Adherence of enterotoxigenic organisms such as E. coli and Vibrio cholera is mediated by plasmid-coded adhesins.  Adherence causes effacement of the apical enterocyte membrane, with destruction of the microvillus brush border and changes in the underlying cell cytoplasm.  Vibrio vulnificus is a bacteria found in warm salt water that causes a serious infection. It's in the same family of bacterium that causes cholera. So far this year, 31 people across Florida have been infected by the severe strain of vibrio, and 10 have died.  In fresh water, the Naegleria fowleri amoeba usually feeds on bacteria in the sediment of warm lakes and rivers. If it gets high up in the nose, it can get into the brain. Fatalities have been reported in Louisiana, Arkansas and in Florida, including the August death of a boy in the southwestern part of the state who contracted the amoeba while knee boarding in a water-filled ditch.  Bacterial enterotoxins are polypeptides that cause diarrhea.  Symptoms usually occur within a matter of hours from ingesting bacterial toxins.  Traveler’s diarrhea (E. coli) usually occurs following ingestion of fecally contaminated food or water; it begins abruptly and subsides within 2 to 3 days, but can lead to chronic infection.

C. There are three idiopathic disorders affecting the bowel (1) Irritable bowel syndrome (IBS), (2) Crohn’s disease (CD) and (3) Ulcerative colitis (UC).  Diagnosis is difficult and unrewarding, because it is an idiopathic disorder without known etiology or cure, however the basic distinction is that in IBS only the mucosa is affected, in CD the mucosa and submucosa are affected and in UC there is ulceration of all three layers and bleeding of the muscularis propria.  Irritable bowel syndrome (IBS) is a disorder of the lower intestinal tract that can cause cramping, diarrhea, bloating and pain.  The cause of IBS is also unknown but symptoms are more closely linked to the brain and emotional stress resulting in alternating diarrhea and constipation largely driven by emotional factors.  Crohn’s disease (named for Dr. Crohn who was part of study circa 1932) is an inflammation of the transmural wall of the intestines, usually of the small interesting but inflammation may involve any part of the GI tract.  Ulcerative colitis (UC) is characterized by mucosal ulceration in the colon where it causes inflammation and ulcers in the top layer of the lining of the large intestine.  In contrast, for those with Crohn’s disease, all layers of the intestine may be involved, and normal healthy bowel can be found between sections of diseased bowel.  All inflammatory bowel diseases, including Crohn’s disease and UC, are immunologic-response or autoimmune diseases, defined by an abnormal response of the immune system. In the case of Crohn’s and UC, an immune response or defense mechanism is triggered as a result of something such as an environmentally-related cause.  Suddenly, the immune system becomes overactive and damage to the body results.  For individuals with Crohn’s and UC a variety of health issues can result.  A compromised immune system, resulting in inflammatory bowel disease, can lead to ancillary disorders of the eyes, liver, gallbladder, muscles and joints, kidneys and skin.  In some cases, a fistula (an abnormal connection between two organs, characteristic of Crohn’s disease but not ulcerative colitis) can form aberrant passages from your bowels to your anus, vagina, or skin surface.
1. Some scientists have postulated that often the cause of IBS-D is a low-grade bacterial infection in the intestinal tract.  Most parasites tested for in stool do not cause IBS.  IBS is not easily confused with amebic dysentery, hookworm, roundworm, pinworm, or schistosominasis.   However there are two parasites worth mentioning: Dientamoeba fragilis and Blastocystis hominis.  Dientamoeba fragilis (D. fragilis) parasite may be responsible for mild diarrhea, pain, fatigue and loss of appetite.  It this protozoan is found in stools it should be eradicated by means of a one week course of antibiotics.  Closely related to D. fragilis are three other chronic diarrhea-causing parasites, all protozoans, cyclospora, cryptosporidia and isispora.  The latter two are most often found in immune-compromised patients, such as those with HIV/AIDS.  Cyclospora has been found in people with normal immune systems after they have eaten raspberries imported from Central America.  Blastocystis hominis (B. hominis) parasite is frequently found in stools and may be responsible for disease, but this is highly uncertain.  With remarkable regularity, tests for the presence of Blastocystis species in stool specimens come back with positive results. We know that blastocystis is present in thw human gut, but we do not yet known whether it is a pathogen that causes disease.  It is not very likely that you have a parasite unless the particular illness incriminates a parasite. Most of the time, the pursuit of parasites is a time and resource wasting, futile exercise. The parasite most likely to cause IBS-like symptoms is a one-celled organism called Giardia lamblia, and the illness provoked by Giardia is called, giardiasis.  There have been epidemics of giardiasis from St. Petersburg in Russia to Aspen, Colorado.  Because beavers may become infected with giardia, inveterate campers who share the wild, their urinals, and their drinking water with beavers are at risk of acquiring the parasite by drinking improperly treated lake water.  This is why giardiasis is often called beaver fever.

2. Drug treatment of irritable bowel disease (IBD) employs corticosteroids, sulphasalazine (Salazopyrin) and azathioprine (Imuran).  Oral prednisone is generally the preferred corticosteroid, although hydrocortisone and ACTH may be given intravenously in severe attacks.  Corticosteroids can also be given through the anal canal.  In localized proctitis, prednisone suppositories are very useful, and in proctosigmoiditis prednisone 21-phosphate in water can be given as a retention enema, or administered as a foaming preparation.  This local treatment can be used over quite long periods and side-effects are generally slight.  Over the space of 20 years, about 20% of patients will show gradual proximal extension of the inflammation. Suphasalazine (Salazopyrin) is a compound of sulphapyridine and 5- amino salicylic acid, which is split into its two components by bacterial action in the colon.  It is now accepted that 5-amino salicylic acid is the active component.  The drug is the mainstay of maintenance therapy in ulcerative colitis and many patients take it prophylactically over years.  Unfortunately it is not so effective at preventing relapse in Crohn's disease.  Side-effects are common, especially nausea and vomiting, but they are lessened with enteric-coated tablets.  Other side-effets include skin rashes, headaches and rarely, blood dyscrasia.  Oligospermia occurs, but is reversed if the drug continues.  Azathiprine (Imuran) is of value in maintaining remission in chronic active CD.  Some believe that it promotes the healing of fistulae.  Side-effects, especially on haemopoiesis, can be severe, and it should only be used when other treatments are ineffective.  Regular blood counts must be made.  If colitis is active it is a serious mistake to give constipating drugs such as codeine phosphate or loperamide whereas there is a strong suspicion that they may precipitate toxic megacolon.  However, after disease have been excised by right hemicolectomy, or colectomy and ileorectal anastomosis, these drugs are very helpful.  After terminal ileal resection, cholestyramine may be useful. Sometimes lower abdominal pain is a feature of relapse and may be helped by antispasmodics such as mebeverine or propantheline.  

Drugs Used in Managing Irritable Bowel Syndrome (IBS)

	Antibiotic 
	Metronidazole (Flagyl ER), Doxycycline and clindamycin for Staph infection 

	Anti-diarrheals
	Diphenoxylate (Lomotil)

Loperamide (Imodium)

Octerotide (Sandostatin)

	Laxatives
	Lubricants, Mineral Oil, Secretory laxatives, Senna, Cascara, Bisacodyl, Osmotic laxatives, Lactulose, Magnesium slats (Milk of Magnesia, Citromag), Polyethylene glycol (Miralax)

	Others
	Lubiprostone (not in Canada)

Prucalopride (not on the market)

	Antispasmodics
	Dicyclomine (Benylol)

Hyoscine (Buscopan)

Pinaverium (Dicetel)

	Tranquilizers
	Benzodiazepines: Valium, Ativan, Xanax

	Anti-depressants
	Tricylclics: desipramine, nortriptyline, amitriptyline, clomipramine (Anafranil)

Selective serotonin reuptake inhibitors (SSRIs): fluoxetine (Prozac), paroxetine (Paxil), sertraline (Zoloft), citalopram (Celexa)

Serotonin and norepinephrine reuptake inhibitors (SNRIs): bupropion (Wellbutrin), mirtazapine (Remeron), venlafaxine (Effexor), duloxetine (Cymbalta)

Atypical antipsychotics: quetiapine (Seroquel)


Source: Newman ’11: 159
3. Celiac disease is a condition in which a wheat protein – gluten – causes damage to the intestinal lining.  In addition to wheat, the celiac patient is also intolerant to rye, barley, and possibly oats.  This intestinal damage may result in mal-absorption of fats, certain vitamins, and iron and is accompanied by abdominal pain and bloating.  At least 2% to 3% of the Caucasian population has celiac disease, and it seems to be most prevalent in Celts (Scots and Irish) and Italians; it is very uncommon in non-Caucasian populations.  Celiac disease is relatively easy to treat by rigidly adhering to a gluten-free diet.  Celiac sprue is a chronic disease, in which there is a characteristic mucosal lesion of the small intestine and impaired nutrient absorption, which improves on withdrawal of wheat gliadins and related grain proteins from the diet (wheat, oat, barley and rye).  Celiac sprue occurs largely in whites and is rare or nonexistent among native Africans, Japanese and Chinese.  Its prevalence in the United States is not known accurately, the prevalence in Europe is in the range of 1: 2000 or 3000.  Biopsy specimens demonstrate a diffuse enteritis, with marked atrophy or total loss of villi.  Clinical diagnosis (1) documentation of malabsorption, (2) demonstration of the intestinal lesion by small bowel biopsy, and (3) unequivocal improvement in both symptoms and mucosal histology on gluten withdrawal form the diet.  Most patients with celiac sprue who adhere to a gluten-free diet remain well indefinitely and ultimately die of unrelated causes.  There is however a long-term risk of malignant disease, such as intestinal lymphomas, particularly T-cell lymphomas, gastrointestinal and breast carcinomas.
4. Lactose is a sugar found in dairy products, appearing in high levels in cow’s milk, cream, yogurt, and ice cream and in much lower concentrations in cheese.  Lactose can be absorbed only if the cells of the intestinal lining possess an enzyme called lactase, which breaks down the lactose into glucose and galactose.  These simpler sugars can be absorbed readily. However, it is undeniable that a lactose-intolerant person forced to drink 4 cups (1 L) of milk does experience diarrhea and intestinal distress. Lactose, or milk sugar, is a 12-carbon sugar composed of two slightly different 6-carbon sugars – glucose and galactose.  Lactose cannot be absorbed by the human intestine, it must be broken down into glucose and galactose, and then these simpler sugars are absorbed.  Fructose is also a 6-carbon sugar, but it looks very different from glucose and galactose and it is much less well absorbed.  Lactose intolerance is the result of a disaccharidase deficiency.  The disaccharidases are located in the apical cell membrane of the villous absorptive epithelial cells. Congenital lactase deficiency is a rare condition, but acquired lactase deficiency is common, particularly among North American blacks.  Incomplete breakdown of the disaccharide lactose into its monosaccharides, glucose and galactose, leads to osmotic diarrhea from the unabsorbed lactose.  Bacterial fermentation of the unabsorbed sugars lead to increased hydrogen production, which is readily measured in exhaled air by gas chromatography. When inherited as an enzyme deficiency, malabsorption becomes evident with the initiation of milk feeding.  Infants develop explosive, watery, frothy stools and abdominal distention.  Malabsorption is promptly corrected when exposure to milk and milk products is terminated.  In the adult, lactase insufficiency may become apparent during viral and bacterial enteric infections.
5. Tropical sprue (post-infectious diarrhea) is named because this celiac-like disease occurs almost exclusively in people living in or visiting the tropics.  Post-infectious diarrhea however is very typical amongst people who have treated diarrheal illness with antibiotics, causing damage to their gut flora and immune system which continues to expel the invader long after the infection has been treated.  The disease may occur in endemic form, and epidemic outbreaks have occurred.  Bacterial overgrowth by enterotoxigenic E. coli has been implicated.  Partly as the result of tissue damage caused by the infection and partly the result of not being able to consume green leafy vegetables wherefore patients, particularly vegans who eat no animal products, frequently have folate or vitamin B12 deficiency leading to markedly atypical enlargement of the nuclei of epithelial cells (magloblastic change) reminiscent of changes seen in pernicious anemia.  Malabsorption usually becomes apparent in visitors to endemic locales within days or a few week of an acute diarrheal enteric infection and may persist if untreated.  The mainstay of treatment for E. coli infection Bactrim (Trimethoprim and Sulphamethoxazole).  If post-infectious sprue diarrhea persists after completing a course of Bactrim and regaining the ability to consume green leafy vegetables with minimal flatulence and no indigestion, that is probably because of a vitamin B12 deficiency.  An increased bacterial load can bind significant amounts of vitamin B12 in the gut, preventing its absorption. In people with bacterial overgrowth of the small bowel, antibiotics such as metronidazole (Flagyl) can actually improve vitamin B12 status. The effects of most antibiotics on gastrointestinal bacteria are unlikely to have clinically significant effects on vitamin B12 levels.  B12 supplementation, in a multivitamin with adequate folate, is necessary for the treatment of post-infectious diarrhea. 
6. Iron deficiency anemia is the most common cause of diarrhea worldwide.  In normal subjects, daily iron loss amounts to 1–2 mg and this requires a similar amount to be taken up from the diet. Dietary iron occurs in two forms: haeme (from myoglobin in animal products such as dairy, meat, poultry, and fish) and non-haeme (mostly from dark green leafy plants).  American evidence based (irritable bowel syndrome leeches) medicine censures the fact that iron deficiency anemia causes diarrhea, like they censure the vegan diet, for the treatment of atherosclerosis and cancer, that causes iron deficiency anemia, without adequate nutritional guidance and funding pertaining to vegetable sources of complete protein from rice and beans, iron and calcium from green leafy vegetables and phosphorus in mushrooms, soy and mung beans.  A vegetable based diet without adequate iron will cause diarrhea from iron deficiency anemia.  Calcium and phosphorus make apatite for tooth and bone formation. The literature is obsessed with anemia as blood loss, denying that there is any other way to lose iron than by menstrual and intestinal bleeding in one sentence and admitting that iron and vitamin B12 are lost due to diarrhea in another, but does not mention that the replenishment of dietary iron and vitamin B12 is specifically necessary for the reconstipation of healthy stool.  Normal stool may be painful and undesirable in patients with ulcerated intestines or other toxic diseases, such as atherosclerosis and cancer, where diarrhea is healthier and more excretive of toxins, than constipated stool.  Intestinal bleeding causes sticky black stool, anemia from blood loss that causes fatigue and other symptoms associated with blood loss.  Diagnosis and treatment of anemias of all sorts is impaired because American medicine doesn't like their vegetables enough to get diarrhea, and due to the existence of linguistic incompetence regarding iron deficiency anemia, there is often considerable delay before anemia caused by bleeding ulcers is treated with metronidazole.   Stonebreaker herbal tincture cures gallstones and urinary stones overnight.
D. Hepatobiliary disorders are very common.  It is estimated that 200 million worldwide carry the hepatitis B virus; about 200 million suffer from hepatic schistosomiasis, primary liver cancer is the one of the commonest tumors in the world; 20% of all Britons have gall stones cured overnight with Stonebreaker (Chanca piedra) tincture; cirrhosis is now the fourth commonest cause of death in the males in the USA.  Subsequent to the dissolution of the Soviet Union, in Russia the average male life expectancy has declined from nearly 70 to 50 due to alcoholic liver disease.  Alcoholic liver disease is the most prevalent form of liver disease in most Western countries.  In the U.S. more than 10 million Americans are alcoholics, alcohol causes more than 200,000 deaths annually, the fifth leading cause of death and 25 to 30% of hospitalized patients have problems related to alcohol abuse.  Chronic alcohol consumption causes three distinct, albeit overlapping, forms of alcoholic liver disease (1) hepatic steatosis (fatty liver); (2) alcoholic hepatitis and (3) cirrhosis.  Following even moderate intake of alcohol, small lipid droplets accumulate in hepatocytes.  Short-term ingestion of up to 80 gm of ethanol per day (8 beers or 7 ounces of 80 proof liquor) generally produces mild, reversible hepatic changes, such as fatty liver.  Daily ingestion of 160 gm or more of ethanol for 10 to 20 years is associated more consistently with severe injury; chronic intake of 80 to 160 gm/day is considered a borderline risk for severe injury.  Only 10 to 15% of alcoholics however develop cirrhosis.  Women tend to be more susceptible.  Alcoholic hepatitis tends to appear relatively acutely, usually following a bout of heavy drinking.  Each bout of hepatitis incurs about a 10 to 20% risk of death.  Cirrhosis is likely to appear in about one-third of patients within a few years if there are repeated bouts.   In about 10% of patients, the alcoholic cirrhosis is discovered only at autopsy.  In the end-stage alcoholic, the immediate causes of death are (1) hepatic coma (2) a massive gastrointestinal variceal hemorrhage (3) an intercurrent infection or (4) hepatorenal syndrome following a bout of alcoholic hepatitis.  In about 3 to 6% of cases, death is related to the development of hepatocellular carcinoma.  Alcohol withdrawal must be promptly diagnosed as being an acute cause of anxiety to the patient, because untreated delirium tremens has a mortality of 15%.  Commonly detoxification is accomplished with chlordiazeposide at a starting dose of 50 mg oraly every 6 hours with extra doses of 25 mg as needed to control symptoms.  After an effective total daily dose has been reached, a taper of 10% total dose per day can be instituted.  If parenteral administration is required, an equivalent dose of lorazepam can be used.  In cases of hepatic dysfunction oxazepam is the drug of choice.  All suspected alcohol abusers should receive thiamine, 100 mg intramuscularly for 7 days (to help prevent Wernicki-Korsakoff encephalopathy) as well as folate, 1 mg daly, and multivitamins.  Metronidazole interacts badly with alcohol, but is otherwise the most effective antibiotic for the liver.  Treatment of alcoholic liver disease should involve quitting drinking to effect a cure with medicines such as metronidazole.  
Drug Induced and Toxin-Induced Hepatic Injury
	Tissue Reaction
	Examples

	Hepatocellular Damage
	

	Microvesicular fatty change
	Tetracycline, salicylates, yellow phosphorus

	Macrovesicular fatty change
	Ethanol, methotrexate, amio-darone

	Centrilobular necrosis
	Bromobenzene, CCI4, acetaminophen, halothane, rifampin

	Diffuse or massive necrosis
	Halothane, isoniazid, acetaminophen, α-methyldopa, trinitrotoluene, Amanita phalloides,  (mushroom) toxin

	Hepatitis, acute and chronic
	α-methyldopa, isoniazid, nitrofurantoin, phenytoin, oxyphenisatin

	Fibrosis-cirrhosis
	Ethanol, methotrexate, amiodarone, most drugs that cause chronic hepatitis

	Granuloma formation
	Sulfonamides, α-methyldopa, quinidine, phenylbutazone, hydralazine, allopurinol

	Cholestasis (with or without hepatocellular injury)
	Chlorpromazine, anabolic steroids, erythromycin estolate, oral contraceptives, organic arsenicals

	Vascular Disorders
	

	Veno-occlusive diesease
	Cytotoxic drugs, pyrrolizidine alkaloids (bush tea)

	Hepatic or portal vein thrombosis
	Estrogens, including oral contraceptives, cytotoxic drugs

	Peliosis hepatis
	Anabolic steroids, oral contraceptives, danazol

	Hyperplasia and Neoplasia
	

	Adenoma
	Oral contraceptives

	Hepatocellular carcinoma
	Vinyl chloride, aflatoxin, Thorotrast

	Cholangiocarcinonoma
	Thorotrast

	Angiosarcoma
	Vinyl chloride, inorganic arsenicals, Thorotrast


Source: Crawford ’94: Table 18-6, pg. 857
1. Hepatitis is a term used to describe liver problems.  Many things can inflame the liver, often to the point of causing jaundice, the yellowing of the skin and tissues that is a telltale sign of liver disease, including alcohol, drugs, and other environmental chemicals and microbes.  The term viral hepatitis is reserved for infection of the liver by a small group of viruses having a particular affinity for the liver. The hepatitis viruses, are A, B, C, D, and E.  Most cases of hepatitis go away by themselves with favorable outcomes, though the illness can drag on for a month or two.  Hepatitis B is the most dangerous.  The relatively uncommon hepatitis C virus, is encountered mainly in the context of blood transfusions, drug abuse, and ingestion of contaminated water.  It is related to the yellow fever virus and is a leading cause of chronic liver disease and cirrhosis.  Incidence of hepatitis C decreased by more than 50 percent in the US between 1988 and 1993.  Hepatitis E travels from host to host via fecal-oral contact and contamination of water rather like hepatitis A is newly recognized.  Hepatitis B virus is much more complex and is only found in humans.  It can take as long as six months to incubate to the point of producing symptoms of disease, versus six weeks for hepatitis A.  It passes from person to person in blood, saliva and semen, which places it among venereal diseases.  The virus is extremely stable and can stay dangerous.  Because the germ’s long term presence in the body often brings on liver cancer, it ranks as the world’s most common viral cause of cancer.  Between 1985 and 1993 the incidence of hepatitis B fell by 59 percent in the US.  Weight loss, no-protein, no-alcohol diet and exercise are important for recovery from hepatitis like any other necrotic infection of the internal organs.  Hepatitis D only thrives in cells also infected with hepatitis B, boosting the severity of the disease.  Chronic viral hepatitis B is treated with Pegylated interferon alfa-2b (Pegasys), Nucleoside/nucleotide analogues (NAs) such as adefovir (Hepsera), entecavir (Baraclude), lamivudine (Epivir-HBV, Heptovir, Heptodin), telbivudine (Tyzeka) and tenofovir (Viread).  Ribavirin is an oral drug used for treatment of chronic hepatitis C. This drug can cause anemia due to hemolysis, a process in which blood cells break down. Blood counts must be monitored during ribavirin therapy. Most importantly, ribavirin can cause severe damage to the developing fetus warranting birth control.  Lamivudine is an oral drug used for treatment of chronic hepatitis B. It has very few side effects but a large fraction of treated patients the virus learns to mutate or change to avoid the drug's effects.  Interferon injections are used for treatment of both chronic hepatitis B and hepatitis C, in different doses. Interferon causes fevers, chills, and flu-like symptoms, especially with the first few doses.
E. Human kidneys serves to convert more than 1700 liters of blood per day into about 1 liter of a highly specialized concentrated fluid called urine.  In so doing the kidney excretes the waste products of metabolism, precisely regulates the body's concentration of water and salt, maintains the appropriate acid balance of plasma, and serves as an endocrine organ, secreting such hormones as erythropoietin, renin and prostaglandins.  Renal disease is responsible for a great deal of morbidity by, fortunately, are not equally major causes of mortality.  Approximately 45,000 deaths are attributed yearly to renal disease in the United States.  The kidneys are bean-shaped, reddish organs that lie retroperitoneally on either side of vertebral column in the posterior part of the abdomen.  In the kidney a series of tubules act to filter the blood and remove from it metabolic waters and excess material by the process of urine formation and excretion.  By monitoring acid-base balance, osmotic relationships, and the content of organic and inorganic solutes, the kidney regulates the composition and physical properties of the blood.  Urine, colored yellow by urobilinogen, a breakdown product of hemoglobin, is more hypertonic than plasma and somewhat more acid, it consists of urea, uric acid, creatinine, ammonia and hydrogen and potassium ions.  The kidney also acts to control the volume of body fluids through the mediation of an antidiuretic hormone released from the pituitary.  The volume of urine varies inversely with the amount of hormone secreted, which in turn depends on the amount of solute concentration of the blood reaching the hypothalamus. Diuretic are chemicals that induce a net loss of fluid from the body by the urinary tract.  They are used to eliminate excess liquid and toxic products from the tissues and the vascular system.  Of the many groups of diuretics (osmotic diuretics, mercurial compounds, carbonic anhydrase inhibitors, thiazides) only the xanthines (purine bases) are derived from natural sources.  Coffee and tea have long been known to influence the flow of urine, by the xanthine caffeine is only weakly diuretic.  Theophylline is about three times as active and used today, as aminophylline. Tea made from the Chimaphila umbellate (spotted wintergreen of the North Temperate zone, Ericaceae) retards the excretion of urine (Elvin-Lewis ’77: 311, 312). 

1. The normal capacity of the bladder is about 400 mL.  Frequency may be caused by residual urine, which decreases the functional capacity of the organ.  When the mucosa, submucosa, and even the muscularis become inflamed (e.g., infection, foreign body, stones, tumor), the capacity of the bladder decreases sharply.  This decrease is due to 2 factors: the pain resulting from even mild stretching of the bladder and the loss of bladder compliance resulting from inflammatory edema.  When the bladder is normal, urination can be delayed if circumstances require it, but this is not so in acute cystitis.  Once diminished bladder capacity is reached, any further distention may be agonizing, and the patient may urinate involuntarily.  Infection, fibrosis, low or high urine pH of the bladder cause frequent urination.  Nocturia may be a symptom of renal disease related to a decrease in the functioning renal parenchyma with a loss of concentrating power.  Nocturia can occur in the absence of disease in persons who drink excessive amounts of fluids in the evening.  Coffee and alcoholic beverages, because of their specific diuretic effect, often product nocturia if consumed late in the day.   Dysuria is painful urination usually related to acute inflammation of the bladder, urethra or prostate.  The pain is present only with voiding and disappears soon after urination is complete.  More severe pain sometimes occurs in the bladder just at the end of voiding, suggesting that inflammation of the bladder is the likely cause.  Dysuria often is the first symptom suggesting urinary infection and is often associated with urinary frequency and urgency.  Enuresis means bedwetting at night.  It is physiologic during the first 2 or 3 years of life but becomes troublesome, after that age.  If enuresis persists beyond age 5 or 6 urologic investigation is essential as it may be the result of a functional delayed neuromuscular maturation or the urethrovesical component or a symptom of organic disease (e.g. infection, distal urethral stenosis in girls, posterior urethral valves in boys, neurogenic bladder) (McAninch '88: 34).

2. Bladder outlet obstruction results in hesitancy, loss of force and decrease of caliber of the stream, terminal dribbling, urgency, acute and chronic urinary retention, interruption of the urinary stream, sense of residual urine and cystitis.  There are many reasons for incontinence, when the patient loses urine without any warning, this may be a constant or periodic symptom.  Oliguria and anuria may be caused by acute renal failure (due to shock or dehydration), fluid-ion imbalance, or bilateral ureteral obstruction.  Pneumaturia is the passage of gas urine almost always because there is a fistula between the urinary tract and the bowel.  Cloudy urine is usually alkaline, causing the precipitation of phosphate, but can also be caused by infection.  Chyluria is the passage of lymphatic fluid or chyle as a milky white urine.  Hematuria, bloody urine, is a danger signal that cannot be ignored.  Is it painful?  Is it due to jogging, beets, rhodamine B red coloring agent or laxatives containing phenolphthalein.  Hematuria associated with renal colic suggests ureteral stone, bleeding renal tumor, tubercular or schistosomal infection of the bladder.  Urethral discharge in men is one of the most common complaints in urology.  The causative organism is usually N. gonorrhoeae or C. trachomatis.  The discharge is often accompanied by local burning on urination or an itching sensation in the urethra.  An ulceration of the glans penis or its shaft may represent syphilitic chancre, herpes simplex or squamous cell carcinoma.  Venereal warts of the penis are common.  Edema of the legs may result from compression of the iliac veins by lymphatic metastases from prostatic cancer.  Edema of the genitalia suggest filariasis or chronic ascites.  Inflammation of the prostate or seminal vesicles can cause hematospermia, bloody ejaculation. Gynecomastia is common in elderly men, particularly those taking estrogens for control of prostatic cancer, choriocarcinoma and interstitial cell and Sertolic cell tumors of the testis.  Certain endocrinologic diseases, e.g. Klinefelter's syndrome, may also cause gynecomastia.  Micropenis is probably due to fetal testosterone deficiency.  Megalopenis is caused by overactivity of the adrenal cortex and is often seen in association with interstitial cell tumor of the testis.  Male infertility can due to a number of causes including mumps, torsion of the espermatic cord, epididymitis and exposure to testicular toxins (e.g. x-ray radiation).

3. Urethral catheters are used with therapeutic intention for relief of urinary retention, for drainage of urine and monitoring of urinary output perioperatively and postoperatively, and for urethral stenting after urethroplasty or urethral trauma.  Catheters differ in size and shape, type of material, numbers of lumens, and type of retaining mechanisms.  Standard sizes of external diameters of catheters and most endoscopic instruments are given according to Charrié [Charr]).  Thus, 3F equals 1 mm in diameter and 30F equals 10 mm in diameter.  For one-time intermittent catheterization of the urethra, plain straight catheters (robinson) of 16-18F size are appropriate; the same sizes are used in self-retaining indwelling Foley catheters.  In men, larger sizes of indwelling catheters tend to cause retention of urethral secretions and, subsequently, urethritis and possible urethral stricture; epididymitis may occur if large catheters are used over prolonged periods.  Nevertheless, after transurethral endoscopic surgery of the prostate or the bladder, catheters with a larger diameter (20-24F) may be necessary to prevent retention of blood clots.  For most case, straight urethral catheters are adequate.  If negotiation of the male urethra is difficult, curved-tip catheters should be used.  The Councill catheter has a hole at its tip that can be passed coaxially over a guide wire, a thin ureteral catheter, or a filiform, which can be attached to a catheter stylet.  Silicone catheters are the most biocompatible and should be chosen if long-term use is anticipated, as the risk of urethritis and urethral stricture is reduced even if catheters are only changed every 4-6 weeks.  Latex is the standard material used for urethral catheters.  It is soft but is more likely to be encrusted than silicone if used in long-term indwelling catheters.  Polyethylene and polyvinyl chloride catheters are more rigid and have a better lumen-to-external-diameter ratio, but they are not as biocompatible as silicone catheters for long-term use, these material are therefore best used for one-time catheters and for small catheters (e.g. ureteral catheters).  

F. Urinary tract infections (UTIs) are a common problem, accounting for over eight million doctor visits each year in the United States.  Infections of the urethra and bladder (cystitis) often occurring together, can be caused by numerous microorganisms that normally inhabit the gut or adjacent skin and mucous membranes.  Those most commonly isolated are Streptococcus agalactae, Escherichia coli, Klebsiella species and Proteus species, although urine may also yield the yeast Candida albicans in diabetics.  Urethral infections with Neisseria gonorrhoeae, Mycoplasma hominis, Trichomonas vaginalis, and Chlamydia species also develop through venereal contact.  In the absence of obstruction, patients may recover spontaneously from urethritis or cystitis.  However surgery is used to correct anatomical problems related to retention of bladder urine and bladder lavage with antibiotics is used to eradicate additional bacteria.  Most urinary tract infections not acquired in a hospital, where antibiotic resistant mutants abound, are successfully treated with penicillin or Bactrim and by administration of vitamin C, which lowers the urine pH.  But since urine helps flush bacteria from the urinary tract, anything that obstructs the flow can lead to a UTI.  That includes an enlarged prostate gland, which is a common condition in older men.  If the problem is confined to the lower part of the urinary tract, the symptoms may be relatively mild, unusually frequent urination sometimes with pain or burning.  But if the infection reaches the kidneys, it can cause severe pain, nausea, fever, and significant malaise.  Infected kidneys can be damaged permanently unless the condition is addressed.  Treatment usually begins with a urine test to identify the bacterium responsible for an infection, and then appropriate antibiotics are prescribed.  Painkillers may be needed as well.  When the UTI is not severe, symptoms often disappear a day or two after treatment starts.  However, the bacteria may linger longer.  Follow-up urine tests are recommended to make sure the infection is gone before medication is discontinued (Huffnagle ’07: 164).  Metronidazole might lead to a swifter cure than other antibiotics commonly used in urology with a narrower spectrum of antibiotic activity.  

1. The nonspecific infections of the genitourinary tract are caused mainly by aerobic gram-negative rods (e.g., Escherichia coli, Proteus mirabilis, Enterobacter spp., Gardnerella vaginalis [Haemophilus vaginalis], Klebisella spp., Proteus mirabilis, Proteus spp [indole-positive], Pseudomonas aeruginosa, Serratia spp.) and gram-positive cocci (e.g. staphylococcus, Staphylococcus aureus, S. epidermidis, S. saprophyticus; enterococci; Streptococcus Group D, S. fecalis S. bovi, Streptococcus, group B) and to a lesser extent by obligate anaerobic bacteria (e.g. Bacteroides fragilis, peptrostreptococci).  In addition, nonspecific infections of the urethra frequently are caused by organisms that require special techniques of identification (e.g. Neisseria gonorrhoeae, Chlamydia trachomatis, Ureaplasma urealyticum, Gardnerella vaginalis, Candida spp.).  Most uncomplicated urinary tract infections acquired outside the hospital environment are caused by coliform bacteria, chiefly E. coli.  These pathogens tend to be susceptible to a variety of oral antimicrobial agents and respond quickly to shor-term therapy.  Hospital-acquired (nosocomial) infections often involve more resistant pathogens (e.g., Pseudomonas aeruginosa, Serratia marcescens) and may require parenteral antimicrobial agents.  Infections caused by urease-producing (urea-splitting) organisms (e.g, P. mirabilis) are associated with markedly alkaline urine and a tendency for phosphates to precipitate form the urine to form magnesium ammonium phosphate (struvite) and calcium phosphate (apatite) urinary stones.  These infections can involve any of the genital or urinary organs and eventually can spread form one site to all of the others.  Renal infections are of the greatest importance because of the parenchymal destruction.  Antimicrobial sensitivity testing is often of paramount importance in clinical management (Meares '88: 196).  Metronidazole (Flagyl ER) is completely absent from the long lists of antibiotics used in urology, although it is the only antibiotic that does not cause abdominal side-effects or deplete vitamin B12.  A course of metronidazole should be tried before undergoing elective surgery by a urologist whose literature neither prescribes nor warns of nephrotoxicity.  Urologists are challenged to try metronidazole to limit chronic malabsorption evident with use of Bactrim (trimethoprim-sulfamethoxazole) in systemic illness.

Antimicrobials often used in urology (other than metronidazole)

	Drug
	Route
	Daily Adult Dose
	Daily Pediatric Dose
	Untoward Effects

	Metronidazole (Flagyl ER)
	Oral 
	400 mg 2 x day
	200 mg 2 x day
	Unique lower body antibiotic cure for antibiotic associated colitis that does not deplete vitamin B12 or upset the stomach or GI or possibly urinary tract, like all other antibiotics, carcinogenic, CNS toxicity.  

	Soluble sulfonamide (sulfisoxazole, trisulfapyrmidines), Trimethorpim, Trimethoprim-sulfamethoxazole
	Oral

Oral 

Oral
	1 g 4 times

100 mg 2 x day

4 x day 480 mg tablets 80 mg trimethoprim, 400 mg sulfamethoxazole
	100-150 mg/kg

15-30 mg/kg

Trimethoprim, 15 mg/kg, and sulfamethoxazole, 150 mg/kg
	Rashes, fever, nausea, vomiting, diarrhea, arthritis, stomatitis, thrombocytopenia, hemolytic or apastic anemia, granulocytopenia, hepatitis, vasculitis, Stevens-Johnson syndrome, psychosis, etc.  Crystalluria and hematuria rare.

	Ampicillin

Amoxicillin

Carbenicillin

Mezlocillin

Piperacillin

Ticarcillin

Nafcillin

Dicloxacillin

Penicillin G
	Oral

IV

Oral

Oral

IV

IV

IV

Oral

IV

Oral

Oral

IV
	2-4 g

2-10 g

0.75-1.5 g

15-3 g

200-3000 mg/kg

12-24 g

200-300 mg/kg

2-4 g

3-12 g

1-2 g

1.6-3.2 x 106 units
2-20 x 106 units
	50-100 mg/kg

100-300 mg/kg

20-40 mg/kg

50-70 mg/kg

300 mg/kg

?

200-300 mg/kg

50-100 mg/kg

100-200 mg/kg

25-50 mg/kg

0.05-0.1 106 un/kg

0.05-0.3 106 un/kg
	Hypersensitivity; rashes, fever, anaphylaxis, dermatitis, serum sickness, nephritis, eosinophilia, vasculitis, hemolytic anemia, granulocytopenia.  Nausea, vomiting, diarrhea especially with oral penicillins.  CNS toxicity with high doses and renal insufficiency.

	Cefamandole

Cefazolin

Cefoperazone

Ceforanide

Cefotaxime

Cefoxitin

Ceftriaxone

Ceftizoxime

Cefuroxime

Cephalothin

Cephapirin

Cephradine

Cefadroxil

Cefaclr

Cephalexin

Cephradine
	IV

IV
IV
IV

IV

IV

IV

IV

IV
IV

IV

IV

Oral

Oral

Oral

Oral
	4-12 g

3-6 g

2-12 g

1-2 g

4-12 g

4-12 g

1-4 g

2-12 g

2-4 g

4-12 g

4-12 g

2-8 g

1-2 g

1-4 g

1-4 g

1-4 g
	50-150 mg/kg

25-100 mg/kg

?

20-40 mg/kg

50-300 mg/kg

80-160 mg/kg

50-75 mg/kg

150-200 mg/kg

50-100 mg/kd

80-160 mg/kg

40-80 mg/kg

50-100 mg/kg

30 mg/kg

20-40 mg/kg

25-50 mg/kg

50-100 mg/kg
	Same as with penicillins

	Tetracycline

Oxytracycline

Doxycycline

Minocycline
	Oral

Oral

Oral

Oral
	1-2 g

1-2 g

100-200 mg

200 mg
	20-40 mg/kg

20-40 mg/kg

2.5-4 mg/kg

2.5-4 mg/kg
	Not for use in children under 8 due to permanent yellowing of developing teeth, fever, rashes, photosensitivity, anorexia, nausea, diarrhea, liver damage, vestibular reactions, renal tubular damage.

	Erythromycin
	Oral
	1-2 g
	30-50 mg/kg
	Anorexia, nausea, diarrhea, cholestatic hepatitis as hypersensitivity reaction

	Gentamycin

Tobramycin

Amikacin

Netilmicin

Kanamycin
	IM or IV

IM or IV

IM or IV

IV

IM or IV
	3-5 mg/kg

3-5 mg/kg

15 mg/kg

3-6 mg/kg

15 mg/kg
	3-5 mg/kg

3-5 mg/kg

15 mg/kg

5-8 mg/kg

15 mg/kg
	Nephrotoxicity and ototoxicity

	Polymyxin B

Colistimethate
	IV

IM
	2.5 mg/kg

2.5-5 mg/kg
	1.5-2.5 mg/kg

2.5 mg/kg
	Paresthesias, dizziness, nephrotoxicity

	Nitrofurantoin
	Oral 
	200-400 mg
	5-7 mg/kg
	Nausea, vomiting, rashes, pulmonary infiltrates, rare neurotoxicity

	Methenamine hippurate

Methenamine mandelate
	Oral

Oral
	2 g

4 g
	75 mg/kg

75 mg/kg
	Vesical irritation

	Nalidixic acid

Cinoxacin
	Oral

Oral
	4 g

1 g
	30-60 mg/kg

?
	Rashes, gastrointestinal disturbances, visual and CNS disturbances, photosensitization (rare)


Source: Meares '88: Table 13-5 Pg. 237

2. Common infectious syndromes are defined by the proclivity of certain bacteria to infect certain parts of the urinary tract.  Acute urethral syndrome in women often with low bacteria counts on urine cultures, may be caused by bacteria of Chlamydia trachomatis.  Acute urethritis in men presents with dysuria accompanied by urethral discharge, most often representing a sexually transmitted disease caused by Neisseria gonorrhoeae (yellow discharge) or by nongonococcal agents, e.g. C. trachomatis or U. urealyticum (white discharge).  Acute cystitis presents with painful urination sometimes with hematuria, suprapubic and low back discomforts, malodorous urine, with pyuria and bacteriuria (generally > 100,000 colonies/mL, it is usually caused by E. coli and less often by gram-positive aerobic bacteria (especially Staphylococcus saprophyticus and enterococci), it is more common in females than males; adenovirus infection may lead to hemorrhagic cystitis in children; however, viral cystitis is rarely found in adults.  Acute pyelonephritis presents with fever, flank pain and irritative voiding dysfunction, bacteriuria (generally > 100,000 colonies/mL) and pyuria, most commonly E. coli, but all species of Proteus are important because they produce urease, an enzyme that splits urea and produces an alkaline urine that favor precipitation of phosphates to form magnesium ammonium phosphate (struvite) and calcium phosphate (apatite) stones, Klebsiella species are less potent producers of urease but elaborate other substances that favor urinary stone formation, gram-positive bacteria, specifically abscess causing coagulase-negative staphylococci (S. epidermidis and S. saprophyticus), S. aureus, and streptococci group D (enterococci Streptococcus faecalis), occassionaly cause pyelonephritis.  often with white blood cell casts and glitter cells.  

3. Acute prostatitis presents with chills and fever accompanied by severe irritative and variable degree of obstructive voiding dysfunction, tender prostate, purulent prostatic secretions usually caused by infection with coliform bacilli, usually E coli, Pseudomonas and/or enterococci (S. faecalis), accompanied with bacteriuria.  Acute pelvic inflammatory disease in women is an ascending infection from the vagina and endocervix to the intrapelvic genital organs (uterus, uterine tubes, ovaries), characterized by chills and fever, pelvic pain,  and vaginal discharge mainly caused by N. gonorrhoeae or nongonococcal infection (aerobic or anaerobic  bacteria) usually C. trachomatis.  Acute epididymitis presents with painful swelling of the one or both epididymides with fever and a variable incidence of dysuria and pyuria, in young men, usually associated with sexually transmitted urethritis (N. gonorrhoeae or C. trachomatis); in older men, most often associated with prostatitis (infections with coliform bacilli).  Acute orchitis, inflammation of the testis may occur as a result of hematogenous spread, such as epididymo-orchitis seen only in adolescent boys with mumps, that can be prevented with live attenuated mumps virus vaccine, 20 mL of 1% lidocaine to the spermatic cord immediately superior to the involved testis, rapidly resolves swelling an relief of pain, bed rest is necessary, bilateral orchitis may result in irreversible damage to spermatogenesis, the acute phase of mumps orchitis lasts for about 1 week, atrophy may occur in 1 or 2 months.  Asymptomatic bacteriuria with significant bacteriuria (usually > 100,000 colonies/mL) must be distinguished from contamination by urethral or vagina organisms.  Xanthogranulomatous pyelonephritis is an uncommon chronic bacterial infection most often seen in middle aged or older women, symptoms include loin pain, fever, vesical irritability, malaise, anorexia and weight loss, 55% flank pain and 20% hypertension; the urine culture usually is positive and P. mirabilis and E. coli are most commonly recovered.  Complicating shock occurs in approximately 40% of cases of gram-negative bacteremia usually caused by E. coli, Proteus spp., Klebsiella spp., and P. aeruginosa, the mortality rate is estimated at 25% approaching 50% if complicated by shock.  The use of terms such as chronic infection or relapsing infection can be confusing and a new approach reclassifies urinary tract infection as first infection, unresolved, bacterial persistence and reinfections. 
Drugs for microorganisms found in infections of the urinary and genital tracts

	Microorganism
	Oral Therapy Choices
	Parenteral Therapy Choices

	Gram-positive cocci
	
	

	Staphylococcus aureus
	Nafcillin, nitrofurantoin or doxycycline (1st choice) for methicillin resistant cases
	Nafcillin, vancomycin, tetracycline or doxycycline for methicillin resistant cases

	S. epidermidis
	Ampicillin, nitrofurantoin or doxycycline (1st choice) for methicillin resistant cases
	Ampicillin, penicillin G, doxycycline or tetracycline for methicillin resistant cases

	S. saprophyticus
	Ampicillin, nitrofurantoin or doxycycline (1st choice) for methicillin resistant cases
	Ampicillin, penicillin G, doxycycline or tetracycline for methicillin resistant cases

	Streptococcus, group D S. faecalis (enterococci)
	Ampicillin, notrifurantoin or metronidazole (1st choice)
	Ampicillin plus gentamicin or amikacin, or metronidazole (1st choice).

	S. Bovis
	Penicillin G, ampicillin, or metronidazole (1st choice)
	Ampicillin, vancomycin or metronidazole (1st choice)

	Strep group B. Streptobacillus aglaciae 
	Ampicillin, cephalosporin, metronidazole (1st choice).
	Ampicillin, cephalosporin, metronidazole (1st choice)

	Gram-negative cocci
	
	

	Neisseria gonorrhoeae
	Ampicillin plus probeniecid, tetracycline or doxycycline
	Penicillin G plus probenecid or ceftriaxone

	Neisseria gonorrhoeae (β-lactamase-producing)
	Tetracycline or doxycycline (may not be effective)
	Spectinomycin, ceftriaxone

	Gram-negative rods
	
	

	Escherichia coli
	TMP-SMX, sulfonamide, ampicillin, nitrofurantoin
	Gentamycin, amikacin, tobramycin

	Enterobacter sp.
	TMP-SMX, cinoxacin, carbenicillin
	Gentamicin plus carbenicillin

	Gardnerella vaginalis (Haemophilus vaginalis)
	Metronidazole, ampicillin
	Metronidazole

	Klebsiella spp.
	TMP-SMX, cinoxacin, cerbenicillin
	Bentamicin +/- cephalosporin

	Proteus mirabilis
	Ampicillin, TMP-SMX, cinoxacin
	Ampicillin, gentamicin

	Proteus spp. (indole positive)
	TMP-SMX, cinoxacin, carbenicillin
	Gentamycin +/- carbnicillin

	Pseudomonas aeruginosa
	Carbenicillin, tetracycline
	Gentamicin plus ticarcillin or carbenicillin

	Serratia spp.
	TMP-SMX, carbenicilin, cinoxacin
	TMP-SMX, amikacin

	Other
	
	

	Clamydiae (Chlamydia trachomatis)
	Tetracycline, erythromycin
	Tetracycline, erythromycin

	Mycoplasmas, ureaplasmas
	Erythromycin, tetracyline
	Tetracycline, ertyromycin

	Fungi (Candida spp.)
	Flucytosine, ketoconazole
	Amphotericin B

	Obligate anaerobes
	Metronidazole, clindamycin
	Metronidazole, clindamycin

	Trichomonas vaginalis
	Metronidazole
	Metronidazole


Source: Mears '88: Table 13-6 pg. 238; doxycycline inserted as 1st choice for methicillin resistant staphylococcus aureus, and metronidazole as 1st choice for Group B and D Strep.  Metronidazole is prescribed for vaginal infections and is hereby proffered for trial for the treatment of E. coli and other life threatening gram-negative rods where normal treatment is not immediately successful or where there is more confidence in metronidazole as a 1st choice antibiotic for abdominal infections.

4. If the pathogen causing a urinary tract infection is not identified, infection with a gram-negative rod should be assumed.  Empiric antibiotic therapy must be started immediately. Since most uncomplicated infections occurring outside the hospital environment are due to strains of E. coli sensitive to many antibiotics, (metronidazole) sulfonamides, trimethoprim-sulfamethoxazole, nitrofurantoin, or ampicillin usually is effective.  Hospital treatment need not await the results of culture and sensitivity tests.  An aminoglycoside (amikacin, gentamicin, or tobramycin) is the drug of choice.  Give amikacin, 5 mg/kg intravenously every 8 hours; or gentamycin, 1.5 mg/kg intravenously every 8 hours; or tobramycin, 1.5 mg/kg intravenously every 8 ours.  If P. aeruginosa infection is suspected, give carbenicillin, 406 g intravenously every 4-6 hours ,or ticarcillin, 306 g intravenously every 6 hours, in addition to the aminoglycoside.  If sepsis arising from a primary urinary tract infection involving enterococci is suspected therapy combining aminoglycoside with ampicillin, 2 g intravenously every 4-6 hours is indicated.  For suspected polymicrobic infection involving gram-negative bacilli and anaerobes (especially Bacteroides species), optimal therapy consists of an aminoglycoside plus clindamycin, 450-600 mg intravenously every 6 hours.  Drug dosage must be adjusted appropriately if renal failure is present and the drugs are not being adequately excreted in the urine.  Once septic shock is suspected, give 1000 mL of crystalloid solution (e.g., normal saline solution, lactated Ringer's injection) intravenously over a 20 to 30 minute period unless congestive heart failure is present.  Colloid solutions (albumin or low-molecular-weight dextran) should be administered as soon as possible, because their oncotic pressure tends to draw plasma back into the capillaries and this lessens tissue and cellular edema and helps to wash sludged red and white cells and platelets into the general circulation.  Low-molecular weight dextran decreases blood viscosity and combat platelet adhesiveness.  As long as central venous pressure (CVP) does not exceed 14 cm of water or the pulmonary capillary wedge pressure (PCWP) does not exceed 22 mm Hg, volume expansion with both crystalloid and colloid solution is continued at a rate of 15-20 mL/min.  A sudden or continuously progressive increase in CVP of over 5 cm of water of CVP level greater than 14 cm of water, or an increase in PCWP of over 8 mm Hg or a PCWP level greater than 22 mm Hg, implies possible fluid overload and requires a cutback in infusion rates.  The usual goal is to raise the blood pressure to a level about 20 mm Hg less than the normal systolic blood pressure observed before the onset of shock and maintain this level.  The urinary output should be maintained at 40-50 mL/h.  In most cases, antibiotic therapy plus correction of the circulating blood volume is all that is needed for complete recovery.  Persistent oliguria may imply acute renal tubular necrosis, it should be treated by intravenous infusion of mannitol, 12.5 g over 5 minutes and repeated after 2 hours if a urine flow of 30 to 40 mL/h is not achieved.  Furosemide, 240 mg, is given intravenously at the time of the second infusion of mannitol.  If the response to mannitol and furosemide is poor, furosemide, 480 mg, is given intravenously.  If the response to this large second dose of furosemide is poor, no further attempts at diuresis are indicated and standard therapy for acute renal failure is initiated.  Dialysis may become necessary.

5. Tubercle bacilli may invade one or more or the organs of the genitourinary tract and cause a chronic granulomatous infection that shows the same characteristic as tuberculosis in other organs.  Urinary tuberculosis is a disease of young adults (60% of patients are between the ages of 20 and 40) and is a little more common in  males than females.  The infecting organisms is Mycobacterium tuberculosis, which reaches the genitourinary organs by the hematogenous route from the lungs.  The kidneys and prostate are the primary sites of genitourinary infection.  Tuberculosis can take 15-20 years to destroy a kidney.  Tuberculosis should be considered in the presence of (1) chronic cystitis that refuses to respond to therapy, (2) the finding of pus without bacteria in the methylene blue stain, (3) gross or microscopic hematuria, (4) a non-tender, enlarged epididymis with a beaded or thickened vas, (5) a chronic draining scrotal sinus, or (6) induration or nodulation of the prostate and thickening of one or both seminal vesicles.  Rifampin 600 mg, ethambutol 1.2 g and isoniazid (INH) 300 mg daily is the most efficacious .  If resistance to first line treatment occurs one of two alternative regimes may be tried (1) cycloserine 250 mg twice daily, aminosalicylic acid (PAS) 15 g in divided doses and INH 300 mg daily, or (2) cycloserine 250 mg twice daily, ethambutol 1.2 g, and INH 300 mg daily.  Most authorities advise appropriate medication for 2 years but a 6 month course may be adequate.  If, after 3 months, cultures are still positive and gross involvement of the kidneys or epididymis is radiologically evident, nephrectomy or epididymectomy should be considered.  Vesical instillation of 0.2% monoxychlorosene (Clorpactin) may stimulate the healing of tuberculosis of the bladder.  If ureteral stricture develops, ureteral dilatations offer a better than 50% chance of cure.  The prognosis varies with the extent of the disease but the overall control rate is 98% at 5 years.  

6. Candida albicans is a yeast-like fungus that is a normal inhabitant of the respiratory and gastrointestinal tract and vagina.  The intensive use of antibiotics is apt to disturb the normal balance between normal and abnormal organisms, thus allowing fungi such as Candida to overwhelm an otherwise healthy organ.  The bladder and, to a lesser extent, the kidneys have proved vulnerable.  The patient may present with signs of pyelonephritis and fungus balls may be passed spontaneously.  The diagnosis is made by observing mycelial or yeast forms of the fungus microscopically in a urine specimen.  The diagnosis may be confirmed by culture.  Vesical candidiasis usually responds to alkalinization of the urine with sodium bicarbonate.  A urinary pH of 7.5 is desired.  Should this fail amphotericin B should be instilled via catheter 3 times daily.  Dissolve 100 mg of the drug in 500 mL of 5% dextrose solution the concentration should be 0.1 mg/mL.  If there is renal involvement, irrigation of the renal pelvis with a similar concentration of amphotericin B are efficacious.  The disadvantages of Amphotericin B (Fungizone) are that it is nephrotoxic and requires parenteral administration.  In the presence of systemic manifestation or candidemia flucytosine (Ancobon) or ketoconazole are the drugs of choice.  The dose of flucytosine is 100 mg/kg/day orally in divided doses, 400 mg 3 times daily for 1 week.  The dose of ketoconazole is 200-400 mg/day for 2-4 weeks or longer.  In the face of serious involvement, give 600 mg intravenously on the first day and then shift to the oral form of the drug.
G. In chronic renal failure, reduced clearance of certain solutes principally excreted by the kidney results in their retention in the body fluids.  The most commonly used indicators of renal failure are blood urea nitrogen and serum creatinine.  However, marked elevation of blood urea nitrogen an be due to nonrenal causes such as pre-renal azotemia, gastrointestinal hemorrhage, or high protein intake. The clearance of creatinine can be used as a reasonable measure of glomerular filtration rate (GFR).  Renal failure may classified as acute or chronic depending on the rapidity of onset and the subsequent course of azotemia.  The general incidence of chronic renal failure in the UA, defined as "people who can benefit from hemodialysis or renal transplantation" is 50 per million population per year.  More than 95,000 patients are being treated with either dialysis or transplantation, each year by 1988.  A variety of disorders are associated with end stage renal disease  Either a primary renal process (e.g., glomerulonephritis, pyelonephritis, congenital hypoplasia) or a secondary one (e.g., a kidney affected by a systemic process such as diabetes mellitus or lupus erythematosus) may be responsible.  Minor physiologic alterations secondary to dehydration, infection or hypertension often "tip the scale" and put a borderline patients into uncompensated clinical uremia.  Severe abnormalities in serum electrolytes and mineral metabolism become manifest when the GFR drops below 30 mL/min and metabolic acidosis manifests. Hyperkalemia is not usually seen unless the GFR is below 5 mL/min or there is a predisposition to an increase in serum potassium   Conservative management includes restriction of dietary protein (0.5 g/kg/f), potassium and phosphorus, as well as close sodium balance in diet so that patients do not retain sodium or become sodium depleted.  Use of bicarbonate can be helpful when moderate academia occurs   Fresh blood transfusions may be helpful.  Prevention of possible uremic osteodystrophy requires close attention to calcium and phosphorus balance; phosphate-retaining antacids and administration of calcium or vitamin D may be needed to maintain the balance.  However, extreme care must be paid to this management, because if the Ca x P produce is greater than 65 mg/dL, metastatic calcifications can occur. 

1. Chronic renal failure progresses through four stages that merge into one another.  In stage 1 there is a diminished renal reserve the GFR is about 50% of normal.  Serum BUN and creatinine values are normal, and the patient is asymptomatic.  However, they are more susceptible to developing azotemia with an additional renal insult.  Stage 2 is known as renal insufficiency the GFR is 20-50% of normal.  Azotemia appears, usually associated with anemia and hypertension.  Polyuria and nocturia can occur as a result of decreased concentrating ability.  Stage 3 chronic renal failure, GFR is less than 20-25% of normal.  The kidneys cannot regulate volume and solute composition, and patients develop edemia, metabolic acidosis, and hyperkalemia.  Overt uremia may ensue, with neurologic, gastrointestinal and cardiovascular complications.  Stage 4 end-stage renal disease GFR is less than 5% of normal; this is the terminal stage of uremia.  The major characteristic of normal glomerular filtration are an extraordinarily high permeability to water and small solutes, and impermeability to proteins, such as molecules of the size of albumin (~3.6 nm radius; 70 kilodaltons [kD] molecular weight or larger.  
2. In the early 1960s came the development of hemodialysis, a method of removing waste products from the blood when the kidneys are unable to perform this function, to sustain the lives of patients with end-stage kidney disease. As a result of this treatment advance, these patients were able to survive the underlying disease, but their damaged kidneys could no longer make erythropoietin, leaving them severely anemic and in desperate need of Epo therapy.  In 1983, scientists discovered a method for mass producing a synthetic version of the hormone. Experiments were conducted to test the safety and effectiveness of the new drug, Epo, for treating anemia in patients with kidney failure. The results of these early clinical trials were dramatic. Patients who had been dependent on frequent blood transfusions were able to increase their red blood cell levels to near-normal within just a few weeks of starting therapy. Patients’ appetites returned, and they resumed their active lives. It was the convergence of two technologies – long-term dialysis and molecular biology – that set the stage for anemia management in this group of patients. Since then, millions of patients worldwide have benefited from Epo therapy. Chronic periotoneal dialysis is used electively, either intermittent thrice-weekly treatment (IPPD) or chronic ambulatory peritoneal dialysis (CAPD) is possible.  With the latter, the patient performs 3-5 daily exchanges using 1-2 L of dialysate at each exchange.  Bacterial contamination and peritonitis are becoming less common with improvements in technology.

3. Chronic hemodialysis using semipermeable dialysis membranes is now widely performed.  Access to the vascular system is by means of Scribner shunts, arteriovenous fistulas and grafts . The actual dialyzer may be of a parallel plate, coil or hollow fiber type.  Body solutes and excessive body fluids can be easily cleared by using dialysate fluids of known chemical composition.  Newer high efficiency membranes are serving to reduce dialysis treatment time.  Treatment is intermittent – usually 3-5 hours 3 times weekly.  It may be given in a kidney center, a satellite unit or the home.   Home dialysis is optimal., but only 30% of dialysis patients meet the medical and training requirements for this type of therapy.  Common problems with either type of chronic dialysis include infection, bone symptoms, technical accidents, persistent anemia, and psychologic disorders.  Atherosclerosis often occurs with long-term treatment.  Yearly costs range from an average of $15,000 for patients who receive dialysis at home to as much as $30,000-$50,,000 for patients treated at dialysis centers, but much of this is absorbed by Medicare.  The mortality rates are 8-10% per year once maintenance dialysis therapy is instituted.

H. Archeologic studies show that urinary tract stone disease was an affliction of humans earlier than 4800 B.C.  Ancient Greek and Roman physicians recorded the symptoms and treatment of urologic stone disease.  In the 20th century, advances in technology and microscopic techniques have led to a better understanding of the structural characteristics of calculi, their chemical composition, and the various components of urine. The herbal remedy works overnight.  Ingredients of the new formulation of Stone Breaker™: formerly Madden/Hydrangia now includes extracts of: Stonebreaker herb (Phyllanthus niruri), Hydrangea root (Hydrangea arborescens), Celery seed (Apium graveolens), Burdock seed (Arctium lappa); and other Ingredients: certified organic grain alcohol & distilled water.  The old formua of this over-the-counter formula available online, not prescribed by physicians, has been known to completely dissolve plain x-ray film detectable urinary stones in two days to avoid surgery and make a complete recovery.  The new formula is far more edible and reasonable to the common naturopath but untried. At around $10 a bottle and no known side-effects it should definitely be taken before surgery or expensive medical treatment. Caution: Do not take during pregnancy and keep out of reach of children. Shake well before taking 40 drops in a full cup of water, three times per day. For children Clark's rule is to divide the child's weight (in pounds) by 150 to get the fraction of the adult dose to give to the child.  Example: For a 50 pound child give 50/150 (or 1/3) of the adult dose. Therefore, if the adult dose is 40 drops taken 3 times per day, the child's dose will be 13.3 drops taken 3 times per day. Some extracts are not suitable for children. Consult a doctor for advice.  
1. The reasons for admissions to surgical wards with acute abdominal pain were studied.  In adults in Leeds in 1972 admissions were acute appendicitis (26.3%), cholecystitis (7.6%), small-bowel obstruction (3.6%), perforated peptic ulcer (3.1%), pancreatitis (2.9%), diverticular disease (2.0%), miscellaneous (4.0%) and non-specific acute abdominal pain (NSAP) (50.5%).  In patients up to 13 years old, at the Royal Aberdeen Children's Hospital in 1974 found admissions NSAP (30.0%), acute appendicitis (28.0%), constipation (11.0%), upper respiratory tract infection (8.0%), urinary tract infection (6.9%), gastroenteritis (3.6%), bronchopneumonia (2.2%), small-bowel obstruction (inc. insussusception)(2.2%), Mesenteric adenitis (2.2%), abdominal injuries (1.0%), infective hepatitis (1.0%), torsion of the testicle, acute pancreatitis, otitis media, acute glomerulonephritis and diabetic acidosis in less than 1% of cases.  Not all patients who are referred to surgical wards have a surgical cause for their acute abdominal symptoms, so the emergency surgeon  needs also to be a good physician.  Among the children, only one-third actually required an operation, another one-third had a specific medical illness requiring diagnosis and treatment, whilst the remaining patients recovered spontaneously.  Among the adults, nearly half of those admitted did not need surgery. For every malignant-small bowel neoplasm, the surgeon in Great Britain is likely to see about 50 colorectal and 30 gastric carcinomas  Roughly one-third are carcinomas, one-third are lymphomas (there is an association with coeliac disease) and one-third are carcinoids.

2. More than 2800 renal transplants have been performed at the University of California, San Francisco (UCSF) by 1988.  The surgical technique of renal transplantation involves vascular anastomoses and establishment of urinary tract continuity. The principal indication for renal transplantation is end stage renal failure.  Patients with active infections or primary oxalosis are not accepted for transplantation.  Approximately 90% of patients now receive transplants with their own kidneys left in situe.  The kidney to be transplanted can be obtained from either a living related donor or a cadaver donor.  Living related donors are usually siblings or parents, but in some cases, more distant relative may be accepted.  Histocompatibility is assess by determination of human leukocyte antigens (HLA) to establish the inheritance pattern in a family group.  The best donor-recipient combinations share all HLA antigens  The prognosis for long term graft survival is about 90%.   Chronic rejection is a late cause of renal deterioration over several years after inception of impaired renal function.  The principal drugs used in conventional immunosuppression are prednisone and azathioprine or  (Imuran) an antimetabolite, or cyclosporine, are used in combination.  After a policy of low-dose immunosuppressve therapy  was adopted in 1972, the cumulative patient mortality rate has been reduced to 2% at 1 year and 3% at 2 years for living related transplants and 4% and 6% for cadaver transplants.  Living related transplantations should achieve greater than 90% graft survival at 2 years with conventional immunosuppression.  The survival rate of cadaver grafts has been about 60% at 1 year and 55% at 2 years with conventional immunosuppression and with refined immunosuppression cadaver graft survival rates are approximately 80% at 1 year and 75% at 2 years 
3. The survival rate for patients undergoing liver transplantation has improved steadily since 1983.  One-year survival rates have increased from approximately 70 percent in the early 1980s, to 80 to 90 percent in the mid – 1990s. Currently, the 5-year survival rate approaches 60 percent. Survival after retransplantation for primary graft nonfunction is approximately 50 percent.  Causes of failure of liver transplantation vary with time.  Failures within the first 3 months result primarily from technical complications, postoperative infections and hemorrhage.  Transplant failures after the first 3 months are more likely to result from infection, rejection, or recurrent disease (such as malignancy or viral hepatitis). The recurrence of autoimmune hepatitis or primary sclerosing cholangitis has not been reported.  There have been reports of recurrent primary biliary cirrhosis after liver transplantation; however the histologic features of primary biliary cirrhosis and acute rejection are viturally indistinguishable and occur as frequently in patients with primary biliary cirrhosis as in patients undergoing transplantation for other reasons.  Patients who undergo liver transplantation for chronic hepatitis B plus D have a better survival rate than patients undergoing transplantation for hepatitis B alone.  Recurrence of hepatitis C virus (HCV) after liver transplantation can be documented in almost every patient and about 5 to 10 percent of patients have sufficiently severe recurrent hepatitis C to merit antiviral therapy with interferon.  Patients who undergo liver transplantation for end-stage alcoholic cirrhosis are at risk of resorting to drinking again after transplantation, a potential source of recurrent alcoholic liver injury.  Currently alcoholic liver disease is one of the most common indication for liver transplantation and most transplantation centers screen candidates carefully for predictors of continued abstinence.  Recidivism is more likely in patients whose sobriety prior to transplantation was shorter than 6 months.   Full rehabilitation is achieved in the majority of patients who survive the early postoperative months and escape chronic rejection or unmanageable infection.  Psychosocial maladjustment interferes with medical compliance in a small number of patients, but most manage to adhere to immunosuppressive regimen, which must be continued indefinitely.  In one study, 85 percent of patients who survived their transplants returned to gainful activities.  In fact, some women have conceived and carried pregnancies to term after transplantation without demonstrable injury to their infants.
§317j Neurology 
A. Neurology - In an average adult human the weight of the brain (about 3lb) is approximately 2% of the body weight.  But its energy demands are so great that it received about 14% of the heart’s output and consumes about 18% of the oxygen absorbed by the lungs – enough to light a 25-watt bulb.  Neurologic illness affects many millions of people in the United States.  In the general population, per 1,000, the 1-year prevalence for migraine was 121, 160 for osteoarthritis, 150 for back pain, 7.1 for epilepsy, and 0.9 for multiple sclerosis. Among, the prevalence of Alzheimer disease was 67 and that of Parkinson disease was 9.5. For diseases best described by annual incidence per 100,000, the rate for stroke was 183, 101 for major traumatic brain injury, 4.5 for spinal cord injury, and 1.6 for ALS.  Per 1,000 children, estimated prevalence was 2.4 for cerebral palsy, 1.5 for Down’s syndrome; 5.8 for autism spectrum disorder, for Tourette syndrome, the data were insufficient.  

1. Coffee is the first line hospital treatment for migraines; NSAIDs are useless although aspirin can help prevent ischemic stroke, effective prescription medicines for migraine include ergotamine tartrate and the 70 cent antineoplastic pill methotrexate taken once a week.  Bacterial meningitis, usually caused by Streptococcus pneumoniae, Lyme disease or Listeria monocytogenes. and sinusitis usually caused by Streptococcus pneumoniae are treated with penicillin, ampicillin or erythromycin (if allergic to penicillin).  Osteoporosis is mostly a matter of Calcium, Vitamin D and fluoride supplementation, there are bisphosphonates and 20-50% of white menopausal women get on Hormone Replacement Treatment (HRT) although only 40% take it for the 10 years recommended to prevent osteoporosis. Arthritis affecting the central and peripheral nervous system sometimes responds to ibuprofen, and other NSAIDs, as well Glucosamine and Chondroitin, 4 large pills daily requiring probiotic supplementation to avoid stomach upset.  Exercise is both test and necessary treatment to be done in athletic quantities daily as limited by injury.  Cures usually require disease modifying antirheumatic drugs (DMARDs): Doxycycline 100 mg, the once a day antibiotic, that causes permanent yellowing of developing children teeth under age 8. to the treat the potentially methicillin resistant Staphylococcus aureus (often found in the hands of health professionals) that likes to infect the spine and central nervous system.  Metronidazole (Flagyl ER), although contraindicated for the CNS, is useful for bone and joint infections of the peripheral nervous system, including arthritis of the hips (usually injured by sitting for long periods without adequate cushioning), and knees (often injured running downhill) due to gastrointestinal bacteremia.  Antifungals, are useful, especially for chronic foot injuries (usually caused by ill-fitting shoes sized too small for two or three pairs of socks in winter); topical athlete's foot crème (clotrimazole), is available for $1, not the antifungal foot powder (toftate) that causes elders angina and diffuse pain, clotrimazole may be applied topically to swiftly cure superficial fungal infections.  Antiviral drugs tend to be ineffective and viral arthritis minor.  Antitubercular drugs are rarely needed and are so expensive due to third world subsidies they are provided by the county health department. 

2. Aspirin, (acetylsalicylic acid (ASA) is known by hospitals to reduce ischemic stroke risk by about 25-30 percent in three to four years.  Getting treatment for an ischemic stroke within three hours of the onset of symptoms with tissue plasminogen activator (tPA) can dissolve clots and lessen disability by 40 percent if it is administered within three hours of an ischemic stroke, 87 percent of all strokes, but tPA would almost certainly be fatal in the 7-10 percent of hemorrhagic strokes, caused by high blood pressure, over half of which are fatal, wherefore it is necessary to ascertain with diagnostic testing such as CAT scan, MRI, x-ray and Doppler Ultrasound, whether the cerebral vascular event is a hemorrhagic or ischemic stroke, before administering tPA.  Statin anticholesterol drugs are well tolerated but should be supplemented with Coenzyme Q10 to prevent depletion after long-term use, and discontinued at first sign of cancer or dementia.  Although effective at lowering cholesterol, thereby reversing atherosclerosis and reducing heart attack risk Statins are not very curative and demented people take them for years and die of cancer while avoiding effective lifestyle changes to a vegan or vegetarian diet, yoga and athletic levels of cardiovascular exercise adequate to cure heart disease and enable moderate animal product consumption without angina (chest pain).  Cardiac drugs, other than statins, are the second leading cause of fatal drug overdose, mostly because they are in fact anti-hypertensive drugs, abused in the treatment of the entire spectrum of congestive heart failure, that gets worse with exercise.  Hawthorne (Craetagus spp.) is the supreme herb for the heart, it moderates cholesterol, high and low blood pressure, arrhythmia, and although it may need to be taken for a while it tends to be curative, somehow enabling the patient to get enough cardiovascular exercise, and what is good for the heart is good for the brain.
3. The herbal tea for hyperactive children is spearmint (Mentha spicata) in equal proportions with lemon balm (Melissa officinalis) to which can be added milky oats (Avena sativa); for mild depression and anxiety St. John's wort (Hypericum perforatum); Valerian root (Valeriana officinalis) is a more serious nervine for stress, insomnia and anxiety.  SAMe and 5 HTP are two other over-the-counter remedies for depression. None of these safe remedies should be mixed with prescription psychiatric drugs. Neuroleptic antipsychotic and sleep aid drugs are the leading cause of fatal drug overdose.  The antiviral Haemophilus influenziae drug Amantadine (Symmetrel) is the FDA approved, replacement for the anticholinergenic Cogentin (benztropine mesylate) that cured the extra-pyramidal side-effects of antipsychotic and Tourette syndrome of childhood stimulant drugs, in minutes with just one dose, they should be tried in half dose for small children and quarter dose in infants presenting autistic tics. Amantadine does work for Type A flu,  L-dopa (carbidopa-levodopa) is the gold standard for Parkinson’s treatment, and would probably be curative of extra-pyramidal side-effects although it is not specifically indicated, although other drugs reduce side-effects and extend effectiveness.  Dopamine agonists often allow a reduction in dosage of levodopa by 5 to 30 percent.
4. Cholinesterase inhibitors slow the breakdown of acetylcholine to treat a person who has both Alzheimer’s disease and Parkinson’s disease, or Myasthenia gravis (MG) other than Eaton-Lambert myasthenic syndrome that is treated with guanine and botulism paralysis that must be swiftly treated with an antitoxin distributed by CDC, the U.S. Army and F.E.M.A.  Pyridostigmine (Mestinon) is the mainstay of treatment for myasthenia-gravis.  There is not really any drug treatment for Alzheimer's disease, or mental illness for that matter, but getting off statins that cause brain atrophy, other neurotoxic drugs, organophosphate sprayed vegetables and animal products particularly beef (due to ubiquitous Crutzfeld-Jacobs virus, mad cow disease) and getting plenty of cardiovascular exercise are critical for brain health. Exacerbations of multiple sclerosis, an academic demyelinating disease of the nerves, are treated with corticosteroids, adenocorticotrophic hormone (ACTH) and marijuana (Cannabis sativa).  Failure to comply with epilepsy medicine is the leading cause of death from epileptic seizure. Generalized epilepsies usually respond best to valproate and the benzodiazepines.  Ethosuximide is effective for absence seizures but not for partial seizures, so in a patient with brief spells, the differential between these must be carefully made.  Myoclonic seizures respond well to clonazepam and valproate.  Persons with juvenile myoclonic epilepsy (MFE) often respond well to valproate, but not to carbamazepine or phenytoin.  In one clinical trial 81.5% of carbamazepine treated patients and 85.8% of phenytoin-treated patients were effectively treated 
5. Opioids are the frontline against severe pain whereas other non-addictive painkillers are under development.  Opiates are addictive and the average person who injects heroin daily develops the habit within 2 weeks.  Percocet is usually prescribed for the first few days, then Oxycontin for more prolonged pain.  Fatal drug overdoses from opioids increased for the 11th straight year, 1,000% since 2001 and the injectable narcotic agonists Narcan (naloxone) should be administered by emergency responders to reverse potentially deadly respiratory depression and coma.  Naltexone became clinically available in 1985 as a new narcotic antagonist. Its actions resemble those of naloxone, but naltrexone is well is well absorbed orally and is long acting, necessitating only a dose of 50 to 100 mg. Marijuana has no known fatalities and is reported as successful in relieving symptoms of addiction, anxiety, tension, stress and depression, attention deficit hyperactivity disorder (ADHD), HIV/AIDS, post-traumatic stress syndrome (PTSD), insomnia, migraine, movement disorders, multiple sclerosis, digestive problems, inflammation, nausea and vomiting, cancer treatment side-effects, non-severe pain, spasms and convulsions, psoriasis and arthritis.  Corticosteroids are maybe more powerful pain relievers, and curative of a long list of infectious and auto-immune diseases, long term use increases risk of Cushing's disease and excruciating osteoporotic fractures, and the dose must be limited to less than 15 mg in dependent patients, ie. transplant patients, withdrawal must be gradual until the body produces its own cortisone or the patient may die.
6. Tobacco is a highly addictive drug; nicotine withdrawal is a recognized psychiatric disorder, and treatment with the benzodiazapine Wellbutrin has been shown to help.  Withdrawal from alcohol and benzodiazepines can be fatal.  Withdrawing alcoholics have a 15% chance of dying from delirium tremons, manifesting as severe anxiety, unless aggressively treated with the benzodiazipines such as ativan or a reasonable dose of alcohol is consumed such as the daily 2 oz. that does not harm the fetus.  Benzodiazapine addiction requires gradual reduction of dosage.  Each year, at least 10 million Americans consult physicians about their sleep, and about half of them receive prescriptions for sleeping pills.  A hypnotic is a drug that produces sleep, a sedative is one used to relieve tension and anxiety.  The most commonly used hypnotics and sedatives are the barbiturates, they depress brain function, and in large doses the rhythm of respiration.  The fatality rate is higher for barbiturates than any other type of addiction (more than 3000 barbiturate suicides per year, or 20% of all suicides in the United States, and more than 1500 deaths from accidental poisonings).  Alcohol potentiates the barbiturates, the two depressant are synergistic and the practice of using both undoubtedly accounts for the unusually high number of accidental self-poisonings and death from respiratory depression. 
B. In the treatment of infectious eye disease, e.g. conjunctivitis, one should always use the drug which is the most effective, the least likely to cause complications, the least likely to be used systemically at a later date, and the least expensive.  Of the available antibacterial agents, the sulfonamides come closest to meeting these specifications.  Two reliable sulfonamides are sulfisoxazole and sodium sulfacetamide. Two of the most effective broad-spectrum antibiotics for ophthalmic use are chloramphenicol and neomycin.  The sulfonanides have the added advantages of allergenicity and effectiveness against trachoma.  They are available in ointment or solution form.  If sulfonamides are not effective, the antibiotics can be used.  Two of the most effective broad-spectrum antibiotics for ophthalmic use are chloramphenicol and neomycin.  Both of these drugs have some effects against gram-negative as well as gram-positive organisms.  Other antibiotics frequently used are erythromycin, tetracycline, bacitracin, gentamicin and polymyxin.  Systemic administration is required for all intraocular infections, corneal ulcer, chlamydial conjunctivitis, orbital cellulitis, dacyocystitis, and any serious external infection that does not respond to local treatment.  Ointments have greater therapeutic effectiveness than solutions since in this way contact can be maintained for up to 30-60 minutes.  However, they do have the disadvantage of causing blurred vision; where this must be avoided, solutions should be used.  Before one can determine the drug of choice, the causative organisms must be known.  For example, a pneumococcal corneal ulcer will respond to treatment with a sulfonamide or any broad-spectrum antibiotics, but this is not true in the case of corneal ulcer due to Pseudomonas aeruginosa, which responds only to vigorous treatment with polymyxin, colistin, or gentamicin.  Another example is staphylococcal dacryocystitis; staphylococci not sensitive to penicillin are most likely to be susceptible to erythromycin or methicillin; although tetracycline have proven effective against so called methicillin resistant Staphylococcus aureus (MRSA).  
1. Antibiotics, like the steroids, when used over a prolonged period of time in bacterial corneal ulcers favor the development of secondary fungal infection of the cornea.  This is another reason for using the sulfonamides whenever they are adequate for the purpose. There are two basic theories in lowering eye pressure.  One is to reduce the production of aqueous fluid in the eye; the other is to improve the drainage of this fluid from the eye.  Currently the first line of treatment is to start glaucoma patients on antiglaucoma eye drops to lower the eye pressure.  The eye can hold only about 20 percent of one drop.  Therefore, it's customary to place one drop in an eye at a time.  Multiple eye drops should be spaced apart by about three to five minutes, so they can be absorbed properly.  Pilocarpine, the first eye drop developed for treating glaucoma, 120 years ago, comes from a South American plant and generally produces few allergic or toxic reactions.  Epinephrine can also be effective.  Timoptic is a very effective antiglaucoma drug and is one of the most popular drugs used in the United States to treat glaucoma.  Studies show it to have a mean reduction in eye pressure of 30 to 33 percent.  There are others but they are problematic.  
C. Parkinson’s disease, a gradual loss of motor control, affects about 4 million people worldwide, or 1 percent of the population older than 60, the average age of onset.  Parkinson’s disease is due to a gradual degeneration of the brain cells that produce dopamine the neurotransmitter that helps control voluntary movement.  It’s not generally fatal, although it is sometimes listed as the 15th leading cause of death, usually comes on after age 60 and progresses slowly and gradually over the years in most people.  Approximately 1 million people in the United States are living with Parkinson’s many for twenty years or more, and prognosis varies greatly.  With treatment, some people have a good quality of life for some years.  Parkinson’s is believed to be a combination of genetic and environmental factors.  Genes account for 4 to 6 percent of Parkinson’s, which may also be sparked by virus or exposure to toxins such as pesticides.  The risk increases with age: the risk doubles from 1 to 2 percent to 2 to 4 percent after age 60, but it can attack much earlier.  There’s no prevention or cure, but symptoms can be helped with medication.  The development thirty years ago of levodopa, also known as l-dopa, was a major medical advance: it’s converted to dopamine in the brain and in combination with Carbidopa-Levidopa is the primary treatment for Parkinson’s disease, along with other medications.   The actor Michael J. Fox developed Parkinson’s disease in his 30s and has been an active and prominent supporter of research and was recently thought to have been seen in the movies no worse for the wear, with the help of Amantadine (Symmetrel) to cure in one dose the potentially lethal Parkinsonian autistic tic known as the extrapyramidal side-effect of antipsychotic drugs.
Antiparkinson Drugs
	Class
	Brand Name
	Note

	l-dopa 
	Carbidopa-Levodopa (Sinemet) and Sinemet CR slow release; Stalevo (entacapone-carbidopa-levodopa)
	Carbidopa keeps levodopa from “breaking down” before it reaches the brain and reduces levodopa side effects, such as nausea, vomiting, abdominal distress and heart problems; Stalevo contains entacapone (Comtan) as well as carbidopa and levodopa.  Stalevo adds almost an hour and a half of symptom relief each day

	Dopamine agonists
	bromocriptine (parlodel), pramipexole (Mirapex), ropinirole (Requip, Requip XL), and apomorphine (Apokyn injection).  
	Mimic the effects of dopamine in the brain and give relief from PD symptoms.  Often allow a reduction in dosage of levodopa by 5 to 30 percent, especially in early states of the disease.  Dopamine agonists may reduce or eliminate many side effects of levodopa including wearing-off and on-off episodes, reduce the dosage of levodopa needed, clam nighttime leg cramping, be useful at any stage of the disease, help control tremors, rigidity, and slow movements.

	Anticholinergics
	trihexyphenidyl, HCI (Artane), biperiden (Akineton), benztropine mesylate (Cogentin) and procyclidine (Kemadrin)
	Original antiparkinson drugs.  They reduce tremors by blocking the action of a brain chemical called acetylcholine.  Anticholinergics may also help prevent excessive sweating and drooling with minor side-effects.  benztropine mesylate (Cogentin) is highly effective in the treatment of extra-pyramidal side effects of antipsychotic medicines, but withdrawn from market.

	Antiviral medication 
	amantadine (Symmetrel)
	Readily available medicine for the treatment of Parkinsonlike extra-pyramidal side-effects of antipsychotic drugs with one dose.  The anti-Parkinson’s effects of this drug were discovered by accident when used to treat influenza in people who happened to have PD.  A nice antival addition to a medical kit containing antibiotics and antifungals with protection against antipsychotic drug side-effects with one dose.   

	Monoamine oxidase type B (MAO-B) inhibitor
	selegiline (Eldepryl, Deprenyl) selegiline hydrochloride (Zydis selegiline) and rasagiline (Azilect)
	MAO-B enzyme, which “breaks down” dopamine within the brain is blocked with the goal to keep dopamine at its brain receptors as long as possible before being broken down by MAO-B.  These medicines are unproven for the treatment of Parkinsons or Alzheimer’s

	Catechol-O-methyl transferase (COMT) inhibitor
	entacapone (Comtan) and tolcapone (Tasmar)
	Sold as Comtan, entacapone, is believed to be the safer of the COMT inhibitors and is more commonly prescribed than tolcapone.  Up to a 25 percent reduction in the dosage of levodopa, prolong blood and brain levels of levodopa, reduce levels of potentially damaging free radicals, allow a reduction in the dosage of dopamine agonists in combination therapy, improve balance and motor activities, and act as a stimulant and reduce feelings of fatigue.  In rare cases, tolcapone has caused serious (sometimes fatal) liver problems.  

	cholinesterase inhibitor
	Rivastigmine, (Exelon)
	Used to treat a person who has both Alzheimer’s disease and Parkinson’s disease.  Rivastigmine slows the breakdown of acetylcholine, helping PD patients think more clearly.  Side effects can be seizures and signs of shock (enlarged pupils, irregular breathing, fast, weak pulse) are medical emergencies.   


Source: Sanders '13
D. Epilepsy is one of the most common of the serious neurological disorders. About 3% of people will be diagnosed with epilepsy at some time in their lives. Genetic, congenital, and developmental conditions are mostly associated with it among younger patients; tumors are more likely over age 40; head trauma and central nervous system infections may occur at any age. The prevalence of active epilepsy is roughly in the range 5–10 per 1000 people. Up to 5% of people experience non febrile seizures at some point in life; epilepsy's lifetime prevalence is relatively high because most patients either stop having seizures or (less commonly) die of it. Epilepsy's approximate annual incidence rate is 40–70 per 100,000 in industrialized countries and 100–190 per 100,000 in resource-poor countries; socioeconomically deprived people are at higher risk. In industrialized countries the incidence rate decreased in children but increased among the elderly during the three decades prior to 2003, for reasons not fully understood.  Beyond symptoms of the underlying diseases that can be a part of certain epilepsies, people with epilepsy are at risk for death from four main problems: status epilepticus (most often associated with anticonvulsant noncompliance, suicide associated with depression, trauma from seizures, and sudden unexpected death in epilepsy (SUDEP).  Epidemiologic studies have shown that the cumulative adjusted lifetime in incidence of epilepsy in Rochester, Minnesota, is 3.1% by age 80.  In other words, if all persons lived to age 80 in that community 31 in 1,000 will have or have had a diagnosis of epilepsy sometime in their lives.  This makes epilepsy the third most common neurological disorder, following stroke and Alzheimer’s disease.  Epilepsy is a condition in which an individual is predisposed to recurrent seizures because of a central nervous system disorder.  A seizure is a sudden, involuntary, time-limited alteration in behavior, including a change in motor activity, in autonomic function , in consciousness, or in sensation, accompanied by an abnormal electrical discharge in the brain.  Cumulative lifetime incidence of a person having a seizure is estimated at 9%.  Thus many persons will have isolated seizures without developing epilepsy.  Any disease that affects the central nervous system is capable of producing epilepsy, yet the most common cause remains “unknown” 
1. Nearly all deaths from epileptic seizure occurred because of a failure to comply with medication.  Medication reduces both the frequency and severity of epileptic seizures. If a single seizure is followed rapidly by a second seizure, anticonvulsant treatment should be started regardless of etiology.  Studies have found a recurrence rate of 34% to 71% after a single seizure in a adults.  A single seizure is not usually enough to stop driving but after a second seizure driving must be suspended.  Studies have shown that carbamazepine and phenytoin are likely to be successful as initial treatment in adults.  Generalized epilepsies usually respond best to valproate and the benzodiazepines.  Ethosuximide is effective for absence seizures but not for partial seizures, so in a patient with brief spells, the differential between these must be carefully made.  Myoclonic seizures respond well to clonazepam and valproate.  Persons with juvenile myoclonic epilepsy (MFE) often respond well to valproate, but not to carbamazepine or phenytoin.  In one clinical trial 81.5% of carbamazepine treated patients and 85.8% of phenytoin-treated patients were effectively treated.
2. The first effective conventional drug for the treatment epileptic seizures was bromide, whose effectiveness was first treated upon in a paper by Locock in 1857.  For 60 years bromide was the only effective substance known for the treatment of epilepsy, sedation was a side-effect.  Based on this concept phenobarbital was proposed by Hauptmann for the treatment of epilepsy in 1912.   Merritt and Putnam demonstrated the effectiveness of phenytoin in wide scale animal studies of substances and it was marketed for human consumption in 1938.  Methobarbital was introduced in 1935, phenytoin in 1938, mephenytoin in 1947, paramethadione in 1949, phenacemide in 1951, phensuximide in 1953, primidone in 1954, methsuximide in 1957, ethotoin in 1957, ethosoximide in 1960, diazepam in 1968, after screening 20,000 substances in the 1970 carbamazepine was marketed in 1974, clonazepam in 1975, valproate in 1978, clorazepate in 1981, felbamate gabapentin in 1993, lamotrigine in 1994, fosphenytoin in 1996 and topiramate in 1997. Serious reactions to antiseizure medications are uncommon the rate is less than 1 per 5,000 patients.  Epilepsy is best controlled when as little variation as possible occurs over time in medication concentrations.
E. HHS has undertaken a critical review of psychiatric drugs in 2014 and is considering recalling them.  Neuroleptic drugs include sleep aids, antidepressants and antipsychotics.  Sleep aids and antipsychotics are the leading cause of fatal drug overdose reported to the Poison Control Center, followed by heart medicine and then antidepressants and childhood stimulants.  Antidepressants are known to cause over two hundred “minor” side-effects, the most frightening being extremely aggressive “homicidal” withdrawal symptoms, which are exploited by unscrupulous mental health corporations.  Neuroleptic drugs have been widely hailed for their capacity to permit many of the mentally ill to return to the community.  What the public has been much slower to understand is that these same drugs are marketing the diagnosis of torture in experimental drug trials of extraordinarily low merit.  Neuroleptic, the medical term for these drugs means capable of damaging the nervous system.  While it might be nice to cure mental illness with a drug that one takes once, or for a week course, the chronic consumption of these drugs is undeniably dangerous and counterintuitive in regards to passing out drugs to cure mental illness, more often than not, caused by addiction.  The attempt to produce psychiatric drugs for the treatment of “mental illness” has failed.  Dimethoxymethylamphetamine (DOM) known as STP that is 80 times more potent than mescaline, is responsible for a large number of “bad trips”, and the usual illegal topical dose of about 10 mg produces a reaction that may last 2 or 3 days if unwashed.  The abuser probably believes the reactions will last forever, a state of normality is lost, thereby producing a panic effect, which often results in a bad decision which often prolongs the severe mental illness for 6 months.  Psychiatric medicine has been proven many time to cause life-threatening  neurological disease.   
1. The herbal tea for hyperactive children is spearmint (Mentha spicata) in equal proportions with lemon balm (Melissa officinalis) to which can be added milky oats (Avena sativa).  For mild depression and anxiety St. John's wort (Hypericum perforatum); Valerian root (Valeriana officinalis)  is a more serious nervine for stress, insomnia and anxiety.  Sleep aids are prescribed to help people get to sleep but are extremely addictive and withdrawal invariably leads to a week of insomnia.  Insomnia itself leads people to fear manic-depression.  Irregular insomnia is not to be fought but to be enjoyed cleaning, writing, getting up before dawn, getting tired during the day and reading a book to sleep at sunset.  Chamomile (Matricaria chamomilla) is the most recommended herbal tea for going to sleep, but any caffeine free beverage will do.  Don't drink caffeine after noon as rule.  5 HTP is a highly recommended and sold over the counter treatment for depression.  5HTP is a serotonin precursor and can help the body to make more serotonin and leave the available serotonin in synapses for a longer period of time, therefore directly affecting mood and warding off depressive symptoms.  5 HTP can also help with insomnia, agitation, fatigue and lack of motivation.  It is often helpful in chronic pain situations because it increases sleep needed for healing, improves mood and decreases sensation of pain.  Again 5 HTP should not be used with other antidepressant medications, especially selective serotonin reuptake inhibitors, or SSRIs. 5 HTP 100 mg two times daily.  SAMe can be helpful in the treatment of depression.  It acts as methyl donor and can help the body to complete and maximize its nerve connections in the brain.  SAMe has antioxidant activity therefore will help to reduce free radical damage in the body.  SAMe can help the body’s methyl metabolism improve, therefore functioning to increase energy, improve cognitive function and decrease pain.  SAMe has also been used to treat osteoarthritis, response tends to be noticed within the first month of use.  Insomnia, anxiety or mania states can be associated with overuse of SAMe.  Do not use SAMe with other antidepressant medications, especially selective serotonin reuptake inhibitors (SSRIs).  It may cause life-threatening symptoms (including agitation, tremors, anxiety, rapid heartbeats, difficulty breathing, diarrhea, shivering, muscle stiffness and excessive sweating).  SAMe dosage 400 mg daily.  
2. Care must be taken when patients are withdrawing from antidepressant medicine, because aggression is disabling and in the 1970s a lady not only killed her mother but was perversely awarded a settlement against the drug manufacturer.  When the manufacturer Eli Lilly claimed Prozac was mostly free of side effects, the FDA immediately objected.  Such claims were inconsistent with the product labeling that states 15% of the patients in clinical trials discontinued due to adverse experiences.  The FDA demanded that Lilly stop making such unfair claims.  In fact, the label disclosure statement shows that Prozac has been linked to an astounding 242 different side effects, including 34 different medical problems in the genital and urinary tract alone.  Over a ten-year period Prozac was associated with more hospitalizations, death or other serious adverse reactions reported to the FDA than any other drug in America.  Two similar drugs for depression, Paxil and Zoloft, are of similar toxicity.  Prozac, Zoloft, and Paxil are considered hyper-toxic, and each causes more than two hundred different adverse effects and is discontinued by about 15% of patients. In the case of Prozac, just 19 of 100 patients improved markedly, a result in the middle range of possible benefits, possibly below average.
3. Zyprexa, also marketed by Eli Lilly, was patented in 1994 and quickly became a “blockbuster” best-selling drug, however by the new millennium courts had learned that Zyprexa caused diabetes when mixed with alcohol and could cause death in diabetics and it is becoming apparent to public health professionals that the doubling in the rate of diabetes between the 1990s and 2000s could be attributable to abuse of Zyprexa.  This side-effect of diabetes is too deadly to risk for such a psychological medicine and the Zyprexa and alcohol counterfeit injectable insulin products may be the leading cause of death in Type I diabetics..  Plaintiffs purport to have records of tens of millions of adverse reaction deaths.  Plaintiffs settled out of court for $200 million in 2005 and in 2007 a corrupt federal court improperly enforced an injunction against further evidence rather than against the dangerous drug Zyrexa.  The diversity in controversy involves the fact that an insulin injunction is needed to protect the reputation of Eli Lilly & Company as the United States' producer of injectable insulin against lethal counterfeits made from that same companies psychiatric drugs. 
4. A majority of patients experience side effects from antipsychotic drugs and childhood stimulant drugs.  These include a condition called dystonia, in which some muscles contract painfully, forcing the body into tortured positions.  Acute dystonic reactions are terrifying to patients, sudden death has occurred in some instances notes a leading pharmacology textbook.  Even more alarming is a condition called akathisia, an extreme form of agitation in which patients feel the need to move constantly and endlessly.  In extreme cases, akathisia can be so painful that patents commit suicide to escape it.  Worse yet, psychiatrists often mistake the agitated behavior for a sign of mental illness and increase the dose.  But the most common adverse effects are called tardive dyskinesia and reflect damage to an area of the brain that controls voluntary muscle movements.  Third generation antipsychotic medicines have been designed to cause these Parkinson-like side-effects, called extra-pyramidal side-effects, with the administration of a single normal dose in a patient who has not gradually been adjusted to such a high dose, stopped taking their medicine for a while. In the second generation antipsychotics the extra-pyramidal side effects was known on the warning label to be caused by mixing haldol and loxitane.  Of all the antipsychotics Risperidone (Risperdal) is the only one tends to cause no sedation or neuro-muscular side-effects, but the permanent side-effect of premature male pattern baldness is not acceptable to patients.  Including the mineral Lithium, once thought to be safe, now causes side-effects at one regular hospital prescribed dose, easily treatable with Amantadine (Synmetrel).  Psychiatric drugs are designed to be defective and the industry is therefore extremely vulnerable to the common problem of drug adulteration.   

5. No antipsychotic drugs have been approved by the Food and Drug Administration (FDA) for the treatment of children.  Stimulants are a class of medications named for their effect on a person’s level of alertness, often appears to have a calming effect on people with ADHD for eight hours, although many people believe they are not as effective as the standard preparations.  Most people notice few day-to-day side effects.  There is a mild appetite suppressant effect, but weight loss in an otherwise healthy person is minimal.  Stimulants worsen tics seen in Tourette’s disorder and can cause them on their own and most professionals believe that the presence of Tourette’s in the patient of the patient’s family precludes the use of stimulants, and that stimulants should be stopped if tics appear.  Children may experience slight growth retardation.  Periodic holidays from the medications, such as over the summer, can minimize this.  Stimulants can be abused for the euphoria they sometimes induce.  Dextroamphetamine probably causes the strongest effect, then methylphenidate, and there is a minimal effect with pemoline.  Stimulants can worsen and even cause psychotic thinking and manic episodes.  Anti-hypertensives are generally used to treat hypertension in adults, clonidine and guanfacine have also been shown to help some people with ADHD.  They are most useful to modulate mood and activity level in children who are hyperactive and explosive.  They have little effect on attention, but can be used in people with a personal or family history of tics.  They are perhaps most useful as an augmentation to stimulants.  The main side effect of anti-hypertensives is sedation. Stimulants should not be administered to someone with psychotic symptoms.  The ability of Ritalin to suppress rowdy behavior in children is much more consistent than, for example, the effects of Prozac among the depressed.  Enthusiasts for drug treatment often claim hyperactivity in children is a biochemical imbalance, apparently corrected by Ritalin, but this theory has not been established by scientific evidence.  The first concern about Ritalin is serious or irreversible side effects.  The best documented problem is a form of brain damage called Tourette’s syndrome.  It causes tics, twitching and abnormal sounds or movement, sometimes of a bizarre nature.  In one study of 122 children taking Ritalin 12 has tics or abnormal movements and one child with permanent brain damage.  In another study 76 percent of boys had subtle and transient tics.  The most common side effects in another Ritalin study were loss of appetite in about 40 percent, insomnia in 20 percent and stomachaches in 20 percent.  These tics should stop with one dose of Amantadine (Symmetrel).
6. Tardive dyskinesia is characterized by stereotyped, repetitive, painless, involuntary, tic-like movements of the face, eyelids mouth, tongue, extremities or trunk”.  Put simply, this is brain damage, and with longer term exposure to these drugs, it becomes irreversible.  It is the most widespread adverse effect of neuroleptic drugs, with estimates as low as 15% and as high as 70% in some populations.  The American Psychiatric Association reported that brain damage occurs in about 40 percent of the patients who took neuroleptic drugs over the long term.  With 3 to 5 million people taking neuroleptic drugs and therapy typically continuing over many years these drugs must have caused far more than 1 million cases of brain damage over four decades of intensive use in the mentally ill.  There was a 10 to 30 percent chance of developing a permanent case of tardive dyskinesia after using a standard antipsychotic for more than a year.  In recent decades, “atypical” antipsychotics have been developed with lower rate of permanent tardive dyskinesia but sadistically designed to produce extra pyramidal symptoms with so little as one regular daily dose that must be gradually achieved with blood level tests while detained in a psychiatric hospital and quitters can't get stressed out and take one dose without being admitted to the emergency room, cured with Amantadine (Symmetrel) or dying.  Extra pyramidal symptoms leave the passive observer with the impression that the extremely anxious mental patient was smiling but closer observation and interview will reveal that the patient is exquisitely tortured by a nervous tic that won’t go away, like tardive dyskinesia, and this is strangely interpreted by sadistic psychiatrists and negligent neurologists, as healthy, although the condition has the potential to contribute to Parkinsonian death rate, the 15th leading cause of death, and is very painful until treated.   As new atypical antipsychotics penetrated the market, in 2008 one child in 88 received a diagnosis pervasive development disorder, known as autism spectrum disorders, by age 8, compared with about one in 110 two years earlier. The estimated rate in 2002 was about one in 155. 
7. Since Cogentin was removed from the market the number of children presenting with autism has increased dramatically and all children diagnosed with an autistic disorder should try taking a dose of Amantadine (Symmetrel) to see if their condition is the result of being exposed to an antipsychotic or child stimulant drugs as a baby. The Diagnostic and Statistical Manual (DSM-IV), the standard diagnostic manual for psychiatrists, recognizes five subtypes of pervasive developmental disorders (PDD).  In autistic disorder, the main deficit is impaired social interaction and communication. There is a reduced repertoire or activity and interests, a rigid adherence to specific nonfunctional routines or rituals, and motor mannerisms such a flapping of the hands.  It is most common in males.  There is severe impairment in social interaction in Asperger’s disorder, but there are not delays in cognitive functioning, age-appropriate self-help skills, and curiosity about the environment.  Language is not delayed, but there may be alteration sin the rate and rhythm of speech.  There can be excessive involvement and preoccupation with odd interests.  The label of childhood disintegration disorder is given to children who develop normally for the first few years but then lose their ability to communicate and interact appropriately with others.  They also have repetitive patterns of motor behavior.  Rett’s disorder occurs exclusively in females. It is characterized by a few months to a year or two or normal development followed by slowed head growth, a loss of hand skills with subsequent development of repetitive hand-washing or hand-wringing, a gradual loss of interest in the social environment, impaired gait and trunk movements and a severe impairment in language development.  Some children have combination of deficits that do not fit precisely into one of these four and are given the label of pervasive development disorder not otherwise specified.  The good news is that the deadly neuromuscular side-effects of antipsychotic and child stimulant drugs could be neutralized with one dose of Amantadine (Symmetrel), that also has antiviral properties of benefit to everyone and maybe the increase in autism disorder diagnosis can be reversed with one dose of this drug. The Food & Drug Administration (FDA) reassures the public of the safety and effectiveness of Amantadine (Symmetrel) to treat extra pyramidal symptoms caused by atypical antipsychotic medication that were previously treated within minutes with one dose of benztropine mesylate (Cogentin).  Amantadine (Symmetrel) can be purchased online.  
§317k Oncology
A. Cancer is the uncontrolled growth and spread of cells, also called malignant melanoma, that may affect almost any tissue in the body.  Lung, colorectal and stomach cancers are amongst the five most common forms of cancer amongst men and women in the world.  CDC reports that Cancer is the second leading cause of death among Americans, is responsible for one of every four deaths in the United States. In 2005, more than 570,000 Americans—or more than 1,500 people a day—will die of cancer. Close to 1.4 million new cases will be diagnosed in 2005. This estimate does not include pre-invasive cancer or the more than 1 million cases of non-melanoma skin cancer expected to be diagnosed this year.  Incidences of cancer rose dramatically in the 20th  century.  Cancer accounted for only 4% of all deaths in 1900 but for 23% in 2000.  Cancer is one of the most common causes of morbidity and mortality today, with more than 10 million new cases and more than 7 million deaths each year worldwide, 12.5% of all death.  More than 20 million persons around the world live with a diagnosis of cancer, and more than half of all cancer cases occur in the developing countries. Cancer is responsible for about 20% of all deaths in industrialized countries and 10% in developing countries. Much of this increase in absolute numbers derives from the aging of populations worldwide as reported in WHOs Cancer Prevention and Control A/58/16. Globally, about 12.4 million people will be diagnosed with some form of cancer this year, and 7.6 million people will die. The global cancer burden doubled in the last 30 years of the 20th century.  Of those 7.6 million people who will die of cancer this year, it has been estimated that up to 4 million could have been saved just through healthy eating, and especially avoiding sugar and flour.  Metastatic cancer patients are often crippled and unable to exercise.  Before dying most cancer patients are reported to undergo massive weight loss.  Cancer patients suffer a form of nausea called cachexia and chemotherapy makes it worse.  It is of vital importance that cancer patients metabolize enough calories to maintain their weight.  Animal products are nutritious and delicious but constipate the excretory system.  Remission from many types of cancer have been reported from a vegan diet that includes only fresh organic fruits, vegetables, and whole grains. A vegetarian diet includes dairy and possibly eggs.  Vegans can make a complete protein with rice and beans.  Iron from dark green leafy vegetables.  Calcium phosphorus apatite with calcium from green leafy and cruciferous vegetables and phosphorus only from mushrooms, soy and mung beans.  Much larger quantities of fruits, vegetables and whole grains are needed to provide the vegan with the same number of calories provided by meals that include meat, eggs, dairy, flour and sugar.  The cancer diet priority is to maintain a healthy reserve of body fat.  The cancer diet treatment is to get adequate calories to maintain a reserve of body fat with a vegan diet from organic sources.  CBD oil may be curative.  Gleevec (Imattinib) has a 95% cure rate of leukemia and lymphoma. 

1. Cancer is a disease where damaged cells of the patient's body mutate so that they do not undergo programmed cell death, but their growth is no longer controlled and their metabolism is altered. Usually DNA damage, if too severe to repair, leads to programmed cell death, but if the programmed cell death pathway is damaged, then the cell cannot prevent itself from becoming a cancer cell.  Carcinogens, including those elaborated by chronic infection, certain toxins, and radiation, may increase the risk of getting cancer by altering cellular metabolism or damaging DNA directly in cells, which interferes with biological processes, and induces the uncontrolled, malignant division, ultimately leading to the formation of tumors and the metastatic spread of tumors throughout the body.  Most cancers arise from chronic infections that were untreated due to drug resistance.  E. coli and Aspergillus species in particular are known to elaborate carcinogenic toxins.  Treat aspergillosis with $1 hydrocortisone creme.  Treat E. coli induced diarrhea or dementia, with a course of metronidazole and a lifetime of bottled water for drinking and cooking.  Pneumonia, meningitis and sinusitis often require ampicillin.  Viruses have been implicated in causing several forms of fungoid growth.  Fungus is so underestimated there is question as to whether the mutated white blood cells used to diagnose leukemia are not really white common water mold cells in the human bloodstream.  Apply clotrimazole (athlete's foot creme) to the feet and hydrocortisone to other affected parts of the anatomy.  The only good news in chemotherapy is that there is 95% cure rate for leukemia and lymphoma with $20,000 Gleevec (Imatinib).  Surgeons have a 95% cure rate with throat cancer.  Radiation therapy is a form of laser surgery, that often proclaims similarly high cure rates for certain types of cancer. but is invariably fatal for patients whose cancer was caused by radiation, and requires better diagnostic screening to exclude people whose cancer was caused by radiation from radiation treatment.  Lung cancer comes with a 2 year prognosis.  An asbestos fiber(s) in the lung increases lung cancer risk a hundredfold in smokers, dividing lung cancer and mesothelioma death statistics into oblivion.  Mastectomies do not improve survival rates and decrease reason for women to live.  The term carcinogen refers to any substance, bacteria, virus, fungus, parasite, toxin, nucleotide or radiation that is directly involved in the promotion of cancer in the increase of its propagation.  Radioactive emissions such as gamma rays and alpha particles are generally considered carcinogenic.  Common examples of carcinogens are inhaled asbestos, certain dioxins and tobacco smoke.  
2. The American Cancer Society estimates that about 1,479,350 Americans (766,130 males and 713,220 females) will be diagnosed with a new case of cancer (not including pre-invasive cancer or non-melanoma skin cancer) and 562,340 (292,540 males and 269,800 females) will die of cancer in 2009, which is more than 1,500 cancer deaths per day. The overall survival rate is 62% (62% males and 62% females).  The new report shows a 19% drop in men's overall cancer death rates between 1990 and 2005 and a decline of about 11% in women's overall cancer death rates between 1991 and 2005. These declines reflect a medium-term, gradual decline in cancer death rates, which trace back to a drop in certain cancers and better screening and survival for certain cancers.  

3. Between 1930 and 2006 the number of cancer deaths rose dramatically from 103,500 (53,000 males and 50,500 females) a rate of 84 per 100,000 citizens in 1930 to 520,000 (290,000 male and 230,000 female) a rate of 173 per 100,000 citizens, in 2006.  The primary variable, for both sexes, has been an increase in the number of cases of lung cancer and decline in the number of cases of stomach cancer; in women there has also been a decrease in uterine cancer.  In 1930, in both men and women, there was a death rate of around 4 per 100,000 for lung cancer and a death rate of 45 for men and 37 for women per 100,000 for stomach cancer.  In 2005 there was death rate of 75 and 41 per 100,000 and an incidence rate of 80 and 55 per 100,000 respectively for lung cancer in men and women.  The death rate for stomach cancer declined to around 4 per 100,000 for both men and women in 2005.  There has also been a significant increase in the death rate from pancreatic cancer from 4 per 100,000 in both men and women in 1930 to 10 in women and 15 in men in 2005.  Most other cancer have remained static with the exception of prostate cancer in men that underwent a sharp spike in death rates per 100,000 rising from 18 in 1930 to 40 in 1990 before declining to 22 in 2005.  Diagnosis of prostate cancer has however risen from 95 per 100,000 in 1975 to 150 in 1990 where it remains. 

4. The American Cancer Society's estimate ranked by number of new cases of cancer, deaths and survival rate among U.S. men in 2009 (not including non-melanoma skin cancer and in situ (noninvasive) cancers.  Prostate cancer: 192,280 new cases; 27,360 deaths; 86% survival.  Lung cancer: 116,090 new cases; 88,900 deaths; 23% survival  Colorectal cancer: 75,590 new cases; 25,240 deaths; 66% survival. Bladder cancer: 52,810 new cases; 10,180 deaths; 81% survival. Melanoma: 39,080 new cases; 2,200 deaths; 94% survival. Non-Hodgkin's lymphoma: 35,990 new cases; 9,830 deaths; 73% survival. Kidney cancer: 35,430 new cases;  8,160 deaths; 77% survival. Leukemia: 25,630 new cases; 12,590 deaths; 51% survival. Esophageal: 25,240 new cases; 11,490 deaths; 55% survival. Pancreatic cancer: 21,050 new cases; 18,030 deaths; 14% survival.  Liver cancer: 12,600; 11,890 deaths; 6% survival.  Brain cancers: 10,620 new cases; 7,170  deaths; 33% survival.

5. American Cancer Society estimates of new cases of cancer, deaths and survival rates in women: Breast cancer: 192,370 new cases;  40,170 deaths; 79% survival. Lung cancer: 103,350 new cases; 70,490 deaths, 32% survival. Colorectal cancer: 71,380 new cases; 24,680 deaths; 65% survival.  Uterine cancer: 42,160 new cases,  7,780 deaths; 82% survival.  Non-Hodgkin's lymphoma: 29,990 new cases,  9,670 deaths.  Melanoma: 29,640 new cases, 2,890 deaths, 90% survival.  Thyroid cancer: 27,200 new cases, 940 deaths; 97% survival.  Kidney cancer: 22,330 new cases, 4,820 deaths; 78% survival. Ovarian cancer: 21,550 new cases; 14,600 deaths; 32% survival. Pancreatic cancer: 21,420 new cases;  17,210 deaths; 20% survival.  Leukemia: 15,070 new cases; 9,280 deaths; 38% survival.  Brain cancers: 7,880 new cases; 5,590 deaths, 29% surviva.  Liver cancer: 5,910 new cases; 4,510 deaths; 24% survival.
6. New cancer diagnoses and cancer deaths were more common from 2001 to 2005 among African-Americans than among whites, except for breast cancer (more new cases among whites), lung cancer (more new cases and more deaths among white women than African-American women), and kidney cancer (more deaths among whites). New cases of stomach and liver cancer, and deaths from those cancers, are twice as common among Asian-American/Pacific Islanders than among whites. That reflects increased prevalence of chronic infection with H. pylori bacteria and the hepatitis B and C viruses, according to the American Cancer Society. American Indians/Alaskan natives have the highest rates of new cases of kidney cancer and kidney cancer deaths. Overall, in 2006 white males suffered a cancer death rate of 230.7 and white females 159.2 per 100,000.  African American males had the highest risk of dying from cancer with a rate of 313.0 and African American females 186.7 per 100,000.  Asian and Pacific Islander males suffered a cancer death rate of 190.0 and females 95.6 per 100,000.  American Indian males suffered a cancer death rate of 190.0 and females 142.0 per 100,000.  Hispanic males died from cancer at a rate of 159.0 and females 105.2 per 100,000.  The differences in death rates between different ethnicities is probably attributed to diet, cultural attitudes regarding fitness, cultural exposure to risk factors such as hepatitis B and C in Asian and Pacific Islanders and the prevalence of a particular type genocide in, and/or against, a specific racial and sexual group armed with carcinogens.  
7. More than 900 chemicals have been determined to be capable of inducing cancer in humans or animals after prolonged or excessive exposure by numerous agencies involved in the identification of carcinogens such as the International Agency for Research on Cancer (IARC), National Toxicology Program (NTP), Environmental Protection Agency (EPA) monitored by the American Cancer Society list of Known and Probable Human Carcinogens. There are many well-known examples of chemicals that can cause cancer in humans. The fumes of the metals cadmium, nickel, and chromium are known to cause lung cancer. Vinyl chloride causes liver sarcomas. Exposure to arsenic increases the risk of skin and lung cancer. Leukemia can result from chemically induced changes in bone marrow from exposure to benzene and cyclophosphamide, among other toxicants. Other chemicals, including benzo[a]pyrene and ethylene dibromide, are considered by authoritative scientific organizations to be probably carcinogenic in humans because they are potent carcinogens in animals. Chemically-induced cancer generally develops many years after exposure to a toxic agent. A latency period of as much as thirty years has been observed between exposure to asbestos, for example, and incidence of lung cancer. 

8. Virtually every cell type in the body can become cancerous.  Carcinomas, leukemia, lymphomas and the various sarcomas account for more than 95% of all human cancers.  Malignant tumors of the epithelial cells are known as carcinomas, benign tumors adenomas.  White blood cell cancer of the bone marrow is known as leukemia.  Cancer of the lymphatic system lymphoma.  Cancer of the connective tissues are known as sarcomas.  For example, cancer of the colon could be a cancer of the epithelial cells of the colon (carcinoma of the colon), or of connective tissue cells of the colon (fibrosarcoma of the colon), or even of the muscle cells in the colon (leiomyosarcoma of the colon).  General symptoms caused by many different types of cancer are (1) persistent tiredness for no obvious reason, (2) progressive loss of weight for no obvious reason, (3) progressive paleness of the tongue or fingernail beds, especially if accompanying fatigue, can signify anemia from blood loss, (4) persistent loss of appetite, (5) fracture of a bone without any obvious trauma.  According to the American Cancer Society, approximately 1.4 million Americans will be diagnosed with cancer in 2006, and altogether some 10.5 million Americans alive today have had a cancer diagnosis at some time in their lives.  In 2006 nearly 550,000 people will die of cancer, which is second only to heart disease as the leading cause of death in the United States.  One out of every five people in the United States and many other countries in the world is expected to die of cancer.  Any child born in the United States in 1985 has a more than one in three chance of eventually developing some form of invasive cancer.
10. Oncology relies upon a variety of methods to treat cancers – surgery, radiation and chemotherapy.  Surgery involves general anesthetic.  Most people want chemotherapy.  Radiation treatment can be lethal in cancers caused by radiation.  95% cure rates are achieved in throat cancer of patients who don't both drink and smoke.  Gleevec (Imatinib) used in combination chemotherapy has 95% cure rates for leukemia and lymphoma that were previously nearly invariably fatal. Gleevec was developed by a joint effort of hematology and oncology and is chemotherapy’s greatest success.  In 1960, Peter Nowell and David Hungerford, working in Philadelphia, described a shortened chromosome in the blood and bone marrow of patients with CML. This was the first consistent chromosomal abnormality associated with a human cancer. Then, in 1973, Janet Rowley showed that this abnormal chromosome, now called the Philadelphia chromosome, came about because of an exchange of genetic material between two chromosomes. In the 1980s, it was demonstrated that the consequence of this chromosome exchange was the production of an abnormal gene called BCR-ABL fueling the excess growth of white blood cells in CML.  With the target identified, a drug discovery program was started, aimed at developing a drug to shut down the activity of BCR-ABL. The compound that became known as Imatinib (Gleevec) was developed in 1992, and studies showed that this compound killed CML cells without harming normal cells. In 1998, the drug was tested in patients with CML who had exhausted standard treatment options and whose life expectancy was limited. Within six months of starting the clinical trials of Imatinib, all of the patients had their blood counts return to normal. Remarkably, this once-a-day pill had minimal side effects. These unprecedented results were confirmed in much larger clinical trials, and imatinib was approved by the U.S. Food and Drug Administration (FDA) in 2001, less than three years from the start of the clinical trials. With longer follow-up, this once routinely fatal leukemia now has a five-year survival rate of 95%. Newer drugs (dasatinib and nilotinib) have been developed that can shut down most of the mutated forms of BCR-ABL, and have significant activity in patients with resistance to imatinib; these drugs are also FDA-approved.  Imatinib treatment costs around $20,000.  Oral methotrexate 2.5 mg once a week costs 70 cents a pill.
B. The basic assumption in cancer treatment is that all cancer cells must be killed or removed to achieve cure, and render the patient’s life expectancy the same as a normal life expectancy.  It is comparatively easy to kill 99% of the malignant cells, but resistant ones are nearly always present, and from these recurrences result.  Antineoplastic drugs work on the basis of the unique abnormal metabolism of malignant cells.  Alkylating agents (cytotoxic compounds, Mechlorethamine (Mustargen) are able to kill malignant cells during all phases of their cycle by combining chemically with nucleic acids.  Other generic alkylating agents include Thitepa, chlorambucil (Leukeran). Cyclosphosphamide (Cytoxan) used against Hodgkin’s disease and other lymphomas, lymphatic leukemia and certain solid cancers.  Antimetabolites available commercially include Methotrexate (Trexall), mercaptopurine (Purinethol), Thioguanine, Fluorouracil (Adrucil), and cytarabine (DepoCyt).  These agents usually kill cells at the time of DNA synthesis.  Hormones like prednisone, are widely used in compound chemotherapy, diethylstilbestrol and ethinyl estradiol are estrogens effective in the treatment of breast carcinoma and in the carcinoma of the prostate, androgens (testosterone propionate, testosterone enanthate, testolactone) are also effective in the treatment of breast cancer, and the progestagens (hydroxyprogesterone, megestrol acetate) used to treat metastatic and recurrent endometrial carcinoma.  Radioactive isotopes include iodine are readily taken up by the thyroid gland, where the destructive action of radiation may be effective in treating carcinoma of the thyroid.
1. Treatment aims to cure disease, prolong life, and improve the quality of life. The most effective and efficient treatment is linked to early detection programs and follows evidence-based standards of care.  Treatments for cancer are particularly harsh, chemo and radiation therapy both come with devastating side effects.  Most pancreatic cancer patients undergo what is known as a Whipple procedure. In this surgery, parts of the pancreas are removed along with parts of the stomach and small intestine, the gallbladder, part of the common bile duct, and some nearby lymph nodes.  Most cancer patients require palliative care. Palliative care involves not only pain relief, but also spiritual and psychosocial support to patients and their families from diagnosis, throughout the course of the disease, to the end of life and bereavement. Radiation has been used for the treatment of cancer since shortly after the x-ray was invented in 1895.  The fallout from Hiroshima and Nagasaki however made it painfully obvious that radiation causes cancer.  Since the mass marketing of the automobile, television, computer and cell phone the number of cancer cases and mortalities increased dramatically before subsiding slightly at the beginning of the 21st century.  DVD writers are radioactive, and if broken very radioactive, please remove broken devices, particularly if experiencing the symptoms of radiation poisoning - convulsions, vascular damage, cardio vascular collapse, keloids and cancers.  Radiotherapy continues to be commonly used for the treatment of cancer and low relapse rates are reported.  b. Radiation therapy can cause early and late side effects. Early side effects are those that happen during or shortly after treatment. They usually are gone within a few weeks after treatment. Late side effects are those that take months or years to develop. They are often permanent. The most common early side effects are: fatigue (feeling tired) and skin changes  Other early side effects usually are related to the area being treated, such as hair loss and mouth problems following radiation treatment to the head.  Radiation can damage normal cells, and sometimes this damage can have long-term effects. For example, radiation to the chest area may affect the lungs or heart. In some people this may cause scarring, which can affect a person’s ability to do things. Radiation to the abdomen (belly) or pelvis can lead to bladder, bowel, or sexual problems in some people. Radiation in certain areas can also lead to fluid build-up and swelling in parts of the body, a condition known as lymphedema. Radiation can also cause another form of cancer to flare up.   Radiation treatment for patients whose cancer was caused by radiation exposure is invariably fatal.  It is vital that cancer patients whose cancer was or might have been caused by radiation, from such sources as a defective laser in the CD ROM drive of their computer, do not receive radiation treatment.   Radiation treatment must not administered to patients whose cancer was caused by radiation.  Radiation treatment has been fatal in three out of three cancer caused by radiation exposure. 
C. Chemotherapeutic drugs exert their effects by interfering with cell proliferation or the processes of DNA, RNA or protein synthesis.  Most anticancer drugs indiscriminately attack rapidly dividing cells and damage both normal host tissues and cancer cells.  Many chemotherapeutic drugs act at specific phases during the cell cycle and are termed cycle-specific agents.  Agents that interfere with DNA synthesis are called S-phase specific, and those that interfere with microtubules to disrupt mitosis are called M-phase specific.  DNA-alkylating drugs are considered cell-cycle nonspecific because they damage cells whether or not they are dividing, making these agents more effective against slow-growing and solid tumors.  A chemotherapeutic agent will not affect tumor cells if the drug does not reach the cells, the cells are not in the proper phase of the cell cycle for the drug to work, or the cells are resistant to the effects of the drug.  Cancer cells can gain resistance by reducing drug uptake, enhancing the repair of its DNA, producing altered drug-resistant enzymes, decreasing the amount of prodrug converted into active drug, and invactivating agents working within the cells.  Also, multidrug resistance can develop and may be caused by a cellular pump that decreases drug levels.  Antimetabolites are drugs that interfere with DNA or RNA synthesis such as methotrexate with or without leucovorin, 5-flurouracil, 6-mercaptopurine, cytarabine (Ara-C) and thioguanine.  Mitotic inhibitors are drugs that bind to tubulin and depolymerize microtubules such as vincristine and vinblastine.  Alkylating agents are drugs that cross link DNA and preventDNA replication and RNA transcription such as Cisplatin, busulfan, nitrogen mustards (cyclophosphamide, mechlorethamine).  Antibiotics with inhibiting activity are drugs that affect synthesis of DNA such as bleomycin, mitomycin-C, actinomycin D, and doxorubicin.  Nitrosoureas are drugs that are lipid soluble, penetrate the blood-brain barrier and inhibit DNA and RNA such as BCNU, CCNU and streptozotocin.  Hormones are drugs that affects testosterone and estrogen-sensitive tumors, lymphoma and leukemia such as estrogen, progestins, androgens, leuprolide, flutamide, and adrenocorticotropic steroids.  
1. Methotrexate 2.5 mg, is reportedly as effective as higher toxic doses without any side-effects at doses less than 7.5 mg a week, and at 70 cents a pill, once a week, less cost.  Myelosuppression and respiratory decompensation as side-effects disturb the two year prognosis for lung cancer and increased risk of leukemia.  During the 1940s in New York, the Lederle Pharmaceutical company were testing various compounds known as anti-folates or folate analogues which inhibit the body's use of folic acid, a vitamin essential for cell growth.  These compounds exert their effects by blocking the reduction of folic acid to tetrahydrofolic acid (citrovorum factor), preventing synthesis of deoxyribonucleic acid (DNA), ribonucleic acid (RNA) and proteins.  The first of these anti-folates (or anti-metabolites) that showed potential as a chemotherapy drug was aminopterin, which was first reported in 1948 to produce temporary remission of acute leukaemia of children.  Clinical trials showed that, aminopterin, methotrexate was effective in causing remission in childhood leukaemia and also in the fast growing, pregnancy related cancer, choriocarcinoma, via its inhibition of the metabolism of rapidly dividing cells.  The cure rate now approximates 80 percent and methotrexate is available by prescription for oral consumption. Methotrexate is the first line drug for the treatment of many types of cancers – mycosis fungoides, glial cell tumors, medullobastoma, cancer of the head and neck, salivary gland tumors, small cell lung cancer, breast, cervical and ovarian cancer, leukemia, lymphoma, multiple myeloma and to a lesser degree in stomach and colon cancer but it can cause myelosuppression, pulmonary infiltrates and can contribute to hepatoxicity.  Between 1949 and 1954, the first clinical trials that tested combinations of chemotherapy drugs methotrexate and corticosteroids, (and unfortunately 6-MP) for childhood acute lymphoblastic leukemia (ALL) were carried out. Patients lived longer with these new combinations of chemotherapy drugs, but all still died, usually within a year.  Because ALL tended to come back in the central nervous system, a major advance was made by aggressively treating the brain and spinal fluid with radiation and drugs that markedly decreased this form of relapse so, one-half of the patients were cured of leukemia.  The cure rate now approximates 80% and methotrexate is available by prescription for oral consumption.  In 1988 methotrexate was approved by the U.S. Food and Drug Administration for use in adults for the treatment rheumatism.
Comprehensive Cancer Treatment

	Skin Cancer
	Treatment

	Squamous cell carcinoma
	Excision 

	Basal cell carcinoma
	Excision topical 5-fluorouracil (5-FU) is effective, 1% to 5% 5-FU cream or gel is applied twice daily for 10 to 21 days or longer until marked erythema and crusting develop in the treated skin; the lesions are then allowed to slough and re-epithelialize.  

	Malignant melanoma
	Lesions that are 1.69 mm or less can be safely excised with margins of 1 cm to 2 cm, whereas thicker lesions should be excised with 3 cm margins.  Cytotoxic systemic therapy for patients with disseminated malignant melanoma has been of limited palliative benefit.  Dacarbazine (DTIC) is one of the more active single agents.  A typical schedule involves 5 days of intravenous treatment each 3 weeks.  However, a response rate of only 14% was noted compared with polychemotherapy.  The nitrosoureas (BCNU, CCNU or methyl-CCNU) are also active against DMM with regression occurring in 15%.  

	Mycosis fungoides
	Radioresistant. Corticosteroids are quite helpful, especially for the first two stages . Radiation therapy of the superficial type is very effective for plaque and small tumor lesions; electron beam radiation therapy can be administered to the total body, either early or late in the disease.  Systemic chemotherapeutic agents include the alkylating agents cyclophosphamide (Cytoxan), chlorambucil (Leukeran), and nitrogen mustard; the plant alkaloid vincristine (Oncovin); the antimetabolite methotrexate; the antibiotic doxorubicin (Adriamycin); and the antibiotic derivative bleomycin (Blenoxane).  Monoclonal antibodies are also being used for therapy

	Warts
	Trichloracetic acid solution (saturated) or Salicylic acid (10%) in flexible collodion 30.0 may be applied to warts every night for 5 to 7 nights.  The dead tissue can then be removed with scissors.  Moist warts (condylomata acuminate) are treated with Podophylllum resin in alcohol (25% solution).  Apply once to the warts, cautiously.  For plantar warts fluorinated corticosteroid-occlusive dressing therapy is applied to the wart(s) at night and covered with Sran Wrap, Handi-Wrap, or Blenderm Tape.  Leave on for 12 to 24 to 48 hours and reapply.  

	Cysts
	Surgical excision and suturing

	Actinic and seborrheic keratosis
	Currettement, followed by a light application of trichloracetic acid, (or doxycycline powder).  Flourouracil is useful for the patient with multiple superficial actinic keratoses.  Fluroplex 1% cream 30.0 or Efugex 2% solution 10.0 applied to area twice a day, with fingers, for two weeks.  A corticosteroid cream may hasten healing.  Treatment may need to be repeated in several months or years.  

	Hemangiomas


	Systemic corticosteroids and excision have been used successfully.   

	Central Nervous System (CNS) Tumor Type
	Treatment

	Malignant Glial Tumors
	

	Astrocytoma (Kernohan Grades I and II) and 
	Methotrexate (oral) or 5-fluorouracil. Complete resection curative.  Incompletely resected tumors irradiated with 50Gy to 55Gy.

	Glioblastoma (Kernohan Grades III and IV)
	Postoperative radiation to approximately 60 Gy in 1.8 to 2 Gy fractions delivers as a 45 Gy whole brain plus 15 Gy tumor boost, or as 60 Gy to the tumor volume plus a 2 cm to 3 cm margin.  BCNU, 60 mg to 80 mg/m2/ for 3 days (total: 180 mg to 240 mg/m2) every 6 weeks, or lomustine (CCNU), 110 mg to 130 mg/m2 orally every 6 weeks or every 6-week combination CCNU, 110 mg/m2 orally on day 1, procarbazine, 60 mg/m2 for 14 days (days 8 to 21), and vincristine, 2 mg intravenously on days 8 and 29.  Treatment for up to 1 year after maximal tumor response is recommended.  Cisplatin, 100 mg/m2 every 3 to 4 weeks, is an alternative therapy.  

	Oligodendroglioma
	Methotrexate (oral) or 5-fluorouracil. Complete resection curative.  Incompletely resected tumors irradiated with 50Gy to 55Gy.

	Ependymoma
	Radiosensitive tumors. 5 year survival improves from 2% with surgery alone to 50% with surgery plus radiation

	Adult Nonglial Malignant Tumors
	

	Primary CNS lymphoma (microglioma)
	Dexamethasone, 10 mg initially, and 4 mg every 6 hours orally or intravenously.  For spinal cord compression doses equivalent to dexamethasone, 50 mg per day Oral methotrexate. Oral therapy.  PCV combination plus steroids or vincristine, 1.5 mg/m2  intravenously weekly, doxorubicin (Adriamycin), 75 mg/m2 intravenously on days 1 and 22, and prednisone, 40 mg/m2 for 21 days, repeated every 6 weeks (APO) for 1 to 2 years or standard CHOP lymphoma chemotherapy.  Additional intrathecal therapy with methotrexate or cytarabine (ara-C) may be needed for CSF seeding.  

	Malignant meningioma (sarcomatous/angioblastic)
	Poorly responsive to surgery alone.  Radiation of 50 Gy to 60 Gy. Doxorubicin (Adriamycin) and other "sarcoma regimens".  

	Malignancies of Childhood
	

	Medulloblastoma
	Oral methotrexate.  Craniospinal radiation of 45 Gy to 50 Gy to the posterior foss and cervical cord, 35 Gy to the surpratentorium and 35 Gy to 40 Gy to the spinal axis.  Vincristine-based combaintion chemotherapy such as the PCV combination, MOPP with or without prednisone or vincristine, CCNU plus intrathecal methotrexate.

	Germinoma (pineal)
	Germ cell tmors are radiosensitive; resection may be unnecessary.  Radiation to 50 Gy to 60 Gy is reported to produce up to 60% 5 year survival.  Standard vinblastine, bleomycine, cisplatin germ cell treatment.

	Brain stem glioma
	Methotrexate (oral) or 5-fluorouracil. Complete resection curative.  Incompletely resected tumors irradiated with 40Gy to 45Gy. BCNU, 60 mg to 80 mg/m2/ for 3 days (total: 180 mg to 240 mg/m2) every 6 weeks, or lomustine (CCNU), 110 mg to 130 mg/m2 orally every 6 weeks or every 6-week combination CCNU, 110 mg/m2 orally on day 1, procarbazine, 60 mg/m2 for 14 days (days 8 to 21), and vincristine, 2 mg intravenously on days 8 and 29.  Treatment for up to 1 year after maximal tumor response is recommended.  Cisplatin, 100 mg/m2 every 3 to 4 weeks, is an alternative therapy.

	Low-grade tumors: optic glioma, cystic cerebellar astrocytoma, juvenile pilocytic astrocytoma
	Benign lesions treated with surgery alone even at recurrence.

	Histologically Benign Tumors
	

	Meningioma
	Rarely recur if completely resected.  Radiation to incompletely resected lesions.  

	Schwannoma (acoustic neuroma)
	Rarely recur if completely resected.  Radiation to incompletely resected lesions.  

	Pituitary adenoma
	Focal radiation alone or surgery with radiation for incompletely resected tumors.  

	Craniopharyngioma
	Resection followed by radiation.

	Cancers of the Neck
	

	Cancer of the Neck and Head
	Methotrexate is generally given at 40 mg/m2 intravenously weekly, and is also available in oral table 2.5 mg once a week. Two commonly used regimens are (1) Cisplatin, 50 mg/m2 on day 6, methotrexate, 40 mg/m2 on days 1 and 15; Bleomycin 10 mg on days 1, 8, 15; response rate is 61%. (2) Cisplatin, 100 mg/m2 on day 1; 5-FU, 1000 mg/m2 for 4 days, response rate is 70%.  Radiotherapy for head and neck cancer is usually done with either teletherapy, brachytherapy or hyperthermia.  In teletherapy, treatment with a linear accelerator (4-6 MeV energy) is preferred.  Cobalt-60 units are acceptable if they operate at 80 SSD (source-to-skin distance).  A combination of lateral opposed fields, anterior and lateral wedged fields, or isocentric multiple fields is used for the primary tumor site.  A single anterior field with a midline block can be used to treat the neck, and lower neck fields should match the primary field at the skin.  The accepted dose rate is 180 cGy to 200 cGy per day.  The dose to tumor volume for primary treatment is approximately 6600 cGy to 7000 cGy in 6 to 7 weeks.  The dose to a tumor bed following resection is 5500 cGy in 5 to 5 ½ weeks for negative margins, 6000 cGy for close margins and 6600 cGy-7000 cGy for positive margins.  The maximum dose to the spinal cord should be no more than 4000 cGy when 200 cGy fractions are used.  Postoperative radiation should not begin until postoperative healing is satisfactory (about 2 weeks).  

	Cancer of the Salivary Glands
	Treatment of minor salivary gland cancers includes a wide excision.  Most would recommend postoperative radiation for patients with high-grade cancers, positive margin, perineural invasion, deep lobe involvement, and regional lymph node metastases, at a minimum dose of 5000 cGy to 5500 cGy or 6600 cGy for positive margins.  Primary radiotherapy is reserved for inoperable patients.  The best single agents are cisplatin, doxorubicin, 5-FU and methotrexate.  Overall responses have been noted in up to 60% of patients.  

	Lung Cancer
	

	Small cell lung cancer
	Chemotherapy for small cell lung cancer is effective, achieving an 80% initial response rate and increasing mean survival from 13 weeks to 13 months.  It has been reported that up to 5% are potentially cured.  Chemotherapy programs utilized in SCLC generally include three or four drugs selected from known active single agents such as cyclophosphamide, doxorubicin, vincristine, methotrexate, etoposide (VP-16), cisplatin, or a nitrosourea such as moustine (CCNU).  

	Non-small cell 
	Chemotherapy for non-small cell carcinoma is disappointing.  Response rates vary from 10% to 40%.  Potentially curative radiotherapy is customarily administered to a total dose of 55 Gy to 60 Gy (5500-6000 rad) in continuous fractionation using megavoltage equipment.

	Vascular Neoplasms
	

	Angiosarcomas
	Usually treated with the antiangioenic drugs paclitaxel (Taxol), docetaxel (Docefrez, Taxotere), sorafenib (Nexavar), or bevacizumab (Avastin).  

	Lymphangiosarcoma
	Chemotherapeutic drugs such as paclitaxel, doxorubicin, ifosfamide, and gemcitabine exhibit antitumor activity.  Bevacizumab, may be effective in treating lymphangiosarcoma. Investigation of bevacizumab in combination with other chemotherapy agents is underway.

	Abdominal cancer
	

	Esophageal cancer
	Chemotherapy regimens utilizing combination of 5-fluorouracil (5-FU) (1000 mg/m2 per day, IV continuous infusion on days 1 to 4; repeat on days 29 and 32) and cisplatin (75 mg/m2, IV day 1 and day 29 only), or 5-FU and mitomycin and 3000 cGy of radiation, can be effectively used in the management of patients with esophageal cancer.  In one study 17% were shown to have no tumor in the resected esophageal specimens.  The median survival of patients achieving pathologic complete remission was 32 months with 67% and 45% at 2 and 3 years after surgery.  

	Adenocarcinoma of the stomach
	Patients who have undergone gastrectomy should receive vitamin B12, 100 µg monthly, to avoid megaloblastic anemia.  Single-agent chemotherapy response rates are less than 30%.    Doxorubicin (25%), 5-Fluorouracil (21%), Mitomycin-C (30%), Hydroxyurea (19%), BCNU (18%), Chlorambucil (13%), Mechlorethamine (13%), Methyl-CCNU (8%), Cisplatin (22%), Triazinate (15%) and Methotrexate (11%) are indicated for gastric cancer.  The most widely applied combination regimen is the FAM program, consisting of 5-fluorouracil, doxorubicin (Adriamycin) and mitomycin-C.  A review of 300 patients documented an overall response rate of 35%.  The FAP program, consisting of 5-FU, doxorubicin and cisplatin produced a complete response in 12% to 15% of patients, who survived more than 4 years.

	Gastrointestinal sarcomas of the small bowel
	Single agent doxorubicin, 70 mg/m2 has a respone rate of 15% to 35%.  DTIC 1 g. m2 every 3 weeks has a single agent response rate of 17%.  Response rates improved in combination doxorubicin, 70 mg/m2 and DTIC 1 g. m2 every 3 weeks but so nausea and vomiting increased.  Trials of ifostfamide in previously untreated patients yield response rates of 20% to 40%.  A study of a combination doxorubicin, ifostfamide, and DTIC with mesna uroprotection yielded a response rate of 48% with 13% complete response.

	Colon cancer
	The 1 g/m2/day infusion schedule of 5-FU may be given generally for 7 to 10 days, is limited by stomatitis rather than myelosuppression and has a response rate of 31%.  Combination chemotherapy has not been proven to be more effective than 5-FU.  Studies of 5-FU plus methyl-CCNU and 5-FU, methyl-CCNU, streptozo in and vincristine demonstrated partial response rates as high as 40%, but this was not confirmed.  Sequential methotrexate followed by 5-FU and 5-FU and leucovorin have produced response rates as high as 41%.

	Anal cancer
	5-FU 1000 mg/m2 per day, as continuous infusion on days 1 to 4, repeat on days 28 to 31; Mitomycin-C, 15 mg/m2 IV bolus on day 1 only; external radiation therapy, 3000 cGy, to primary tumor, pelvic and inguinal nodes on days 1 to 21 at 200 cGy per day, 5 days a week.  Tumor response is universal, with at least 80% compete response.  

	Pancreatic cancer
	5-FU alone is the most appropriate chemotherapy choice for pancreatic cancer.  The median survival for all patients treated with radical surgery (Whipple procedure) alone is approximately 11 months.  Radiation therapy and 5-fluorouracil (5-FU) may be beneficial.  Supervoltage radiation is given in fractions of 200 cGy/ day, five times per week, with a 2-week rest period, before the second 2000 cGy is given for a total dose of 4000 cGy.  A 1 month rest period after the completion of radiation is followed by weekly 5-FU (500 mg/m2) therapy for a total treatment time of 2 years.  Patients undergoing this combined modality approach had a median survival of approximately 21 months.  The 2 year survival for this combination therapy group is 46%, with about 25% of the patients alive at 5 years with no evidence of disease.

	Insulinoma
	Diazoxide in doses of 300 mg to 800 mg daiy inhibits release of insulin and also has a peripheral hyperglycemic effect,  a benzothiadizine diuretic should be given with diazoxide.  Propranolol and glucocorticoids have also been used.

	Carcinoid tumors
	Medical management of the carcinoid syndrome includes use of alpha-or beta-adrenergic blockers (propranolol, phenoxybenzamine), antiserotonin agents (cyproheptadine), phenothiazines (chlorpromazine) ,and corticosteroids.  Propranolol, a beta-blocking agent, has been reported to decrease the frequency and intensity of carcinoid-related flushing.  The doses usually used are 10 mg, three times a day, given orally.  Phenoxybenzamine, 20 mg/daily, has also been reported to decreased the frequency ad severity of flushing and diarrhea  The phenothiazine chlorpromazine has been known to alleviate carcinoid flushing, the optimal dose used was 25 mg, four times dialy.  Cyproheptadine (Periactin), 4 mg to 8 mg four times daily.  In patients with bronchial carcinoids, prednisone, 10 mg to 20 mg per day.  Diphenoxylate hydrochloride (Lomotil), one to two tablets two to four times per day, is useful for controlling the diarrhea associated with both carcinoid and islet cell tumors.  A long-acting analogue of somatostatin (Sandostatin, SMS 201-995) is quite effective in aborting a carcinoid crisis, including severe hyptension, among aptietns undergoing surgery, in this setting, intravenous (IV) therapy of 150µg to 300µg is given to stop the crisis.  More routine use of SMS 201-995 is self-adminiastered as a subcutaneous injection.  Treatment is usually started as 150µg twice a day and then increased to 150µg three times daily.  A large majority of patients (77%) have had prompt relief of symptoms associated with the carcinoid syndrome.  

	Hepatic cancer
	For patients with an estimated survival of 1 month or more, the use of single-agent doxorubicin is appropriate.  External irradiation (300 cGy/day for 7 days) can result in palliation without severe organ toxicity, and up to 20% of patients will experience tumor shrinkage, while more than 50% will have diminished local symptoms.

	Female Cancers
	

	Breast Cancer
	CMF+/-P: Cyclophosphamide,Methotrexate, 5-Fluorouracil, and Prednisone;  CMF: Cyclophosphamide, Methorexate, 5-Fluorouracil; FAC: 5-Flourouracil, Doxorubicin, Cyclophosphamide; AC Doxorubicin, Cyclophosphamide; and PF Phenylalanine mustard, 5-Fluorouracil

	Cervical cancer
	Most advanced tumors are managed entirely by external irradiation, delivering 5500 cGy to 6000 cGy to the whole pelvis over 5 to 6 weeks.  Patients treated with cisplatin, 50 mg/m2 every 3 weeks, reported an overall response rate of 38%.  Methotexate, bleomycin and cisplatin has 89% response rate, doxorubicin may be added for cure in 29%.

	Carcinoma of the ovary (serous cystadenocarcinoma, mucinous sytadenocarcinoma, endometrioid, undifferentiated and clear cell carcinoma)
	Treatment of early ovarian cancer includes surgery alone, surgery plus pelvic radiation therapy, surgery plus total abdominal radiation therapy, surgery plus intraperiotineal radioisotopies and surgery and surgery followed by chemotherapy.  Oral methotrexate 2.5 mg once a week should be prescribed before expensive surgical, radiation or combination intravenous chemotherapy treatments are tried for methotrexate resistance. 

	Germ cell tumor of the ovary
	Germ cell tumors of the ovary comprise only 5% to 10% of the total but are important because of their aggressiveness, their lack of successful management with surgery and radiation therapy, and their high degree of curability with combination chemotherapy.  A four drug combination termed Hexa-CAF (hexamethylmelamine, cyclophosphamide, methotrexate, and 5-fluourouracil produced an increase in response rate (75% versus 54%), more complete remissions (33% versus 16%) and significantly longer median survival (29 months versus 17 months) versus single-agent melphalan.  Oral methotrexate 2.5 mg once a week might suffice.

	Carcinoma of the endometrium

(adenocarcinoma in about 67% of patients, 13% are adenosquamous carcinomas.  Rarely <1% purely squamous carcinoma.  Also rare <1% are clear cell carcinomas with a particularly poor prognosis.
	Either hysterectomy or medical management depending on the patient's desire for childbearing.  When childbirth is desired, ovulation can be produced with clomiphene.  Commonly used agents include hydroxyprogesterone (Delalutin, deoxyprogesterone (Provera, and the oral agent megestrol (Megace), with response rates up to 30%.  Tamoxifen also appears to induce progesterone-receptor activity.  Doxorubicin (Adriamycin) has shown the most activity, Adriamycin, 60 mg/m2 IV every 3 weeks, has produced a 37% response rate in 43 patients, 26% of whom had clinically complete regression of disease.  Cisplatin also appears to produce a significant response rate (46%) when used at doses of 10 mg/m2 IV every 4 weeks.  Combination chemotherapy has not been studied extensively and does not seem to show results better than single-agent therapy.

	Carcinoma of the vulva Ninety percent of the invasive tumors are squamous carcinoma.  Three percent of the tumors are basal cell carcinomas.  Less commonly seen are adenocarcinoma of the Bartholin duct, Paget's disease, melanoma, and sarcomas.  
	Herpes simplex type II and human papilloma virus have been identified in vulvar cancers and vulvar condyloma.  Topical chemotherapy, usually 5-FU, has been utilized, three 7 day treatment courses of 5% 5-FU given two weeks apart.  Topical dinitrochlorobenzene has also been used with similar results

	Carcinoma of the vagina
	Many carcinomas of the vagina are not surgically resectable.  Radiation therapy is the more common management approach.  Carcinoma in situ and carcinomas limited to the vaginal wall (Stage I) are generally treated with intracavitary or interstitial radiation therapy.  Cesium-137 needles are commonly used.  When lesions are located high in the vagina, intrauterine tandems and vaginal colpostats are used.  Five year survival for Stage I and II carcinomas has generally been reported at 35%.  

	Choriocarcinoma Hydatidiform mole, invasive mole) 
	Patients with invasive mole or choriocarcinoma or maetastases require immediate chemotherapy.  Single-agent chemotherapy has been most commonly used.  Intramuscular methotrexate, 0.4 mg/kg daily for 5 days every 2 weeks, or IV actinomycin D, 10 to 12µg/kg daily for 5 days every 2 weeks as necessary.  There is less toxicity with intramuscular methotrexate, 1 mg/kg daily for 4 days, with intramuscular leucovorin, 0.1 mg/kg on alternate days, is associated with a high cure rate and low toxicity.  Patients with high-risk tumors are initially treated with combination chemoterhapy.  The most common regimen used includes intramuscular methotrexate, 0.3 mg/kg, IV actinocycin D, 10µg/kg and chlorambucil, 10 mg orally daily for 5 days, with repeated courses as necessary.  

	Male Cancers
	

	Adenocarcinoma of the prostate and tansitional cell carcinoma of the respond to chemotherapy protocols for bladder cancer and are unresponsive to hormonal manipulation.  Rare tumors include endometroid cancer and carcinoma sarcomas; and lymphomas.  
	Standard therapy for advanced prostatic adenocarcinoma is hormone manipulation, which can be accomplished by orchiectomy or the administration of exogenous hormones such as diethylstilbesterol (DES), 1 mg daily (up to 3 mg) to suppress testosterone levels, antiandrogens (i.e., flutaminde or cyproterone acetate), progestins combined with estrogens (megestrol, 40 mg three times daily, with low-dose DES or estinyl), and luteinizing hormone-releasing hormone (LHRH) agonists such as leuprolide. Levels of testosterone will drop to castration levels.  Hormonal manipulation will induce remission in approximately 40% to 80% of patients depending on the criteria employed.  Complete disappearance of the disease is rare.  Surgery and radiation therapy produce 5, 10 and 15 years survival rates for State B disease of 75%, 50% and 30% to 50% for C and D1 disease, survival is 55% and 15% respectively.  Seventy-percent survival for interstitial and external radiation is expected at 5 years, while 50% to 30% is reported for 10 and 15 years for Stages B2-C disease.  When one excludes disease stabilization as a response category multidrug chemotherapy has less than 5% response rate.  The most frequently employed agents are doxorubicin, given in a dose of 45 mg to 60 mg/m2 every 3 weeks or 20 mg/m2 weekly, cyclophosphamide, 5-fluourouracil and cisplatin with doxorubicin.  Prednisone, initially in a dose of 40 mg daily progressively decreased by 5 mg weekly, can improve quality of life by increasing appetite and weight and decreasing bone pain.  

	Squamous cell (epidermoid) carcinoma in situ of the penis, erythroplasia of Queyrat and soft-tissue sarcomas
	Soft-tissue sarcomas requires a total penectomy but no lymph node dissection.  Therapy for carcinoma in situ is complete local incision.  For erythroplasia of Queyrat, topical 5-fluourouracil twice daily has been effective; radiation therapy has not. Locally invasive penile lesions with clinically enlarged inguinal nodes are observed in 75% of cases at presentation, and after removal of the primary tumor, such nodes will have metastatc involvement.  The 5 year survival rate for Stage 3 is more than 50%.  Methotrexate, bleomycin, and cisplatin all have response rates in the 10% to 30% range; long-term complete remission is uncommon.  Combinations have not been proven more effective.  Laser therapy has been curative for some superficial lesions.

	Germ cell tumors of the testacles
	Germ cell tumors are the most curable malignancy. Cisplatin-based chemotherapy has results in the cure of 70% of 80% of patients with metastatic disease.  For patients failing to achieve a complete remission or relapsing from complete remission, Etoposide (VP-16), 100 mg/m2 IV for 5 days, plus cisplatin 20 mg/m2 IV for 5 days is the standard treatment, that only cures 15% to 25% of those relapsing from complete remission.

	Kidney and Bladder Cancer
	

	Renal cell carcinoma (hypernephroma) Uncommon tumors include adult Wilms' , and soft-tissue sarcomas
	Early diagnosis is mandatory, and therapy with irradiation and corticosteroids can prevent a major decrease in quality of life.  Hypercalcemia is usually a terminal event and may be controlled for a limited time with hydration, mithramycin and rarely, by a prostaglandin inhibitor. Radical nephrectomy with lymph node dissection is the only appropriate therapy for locoregional renal cell carcinoma.  If there is invasion of the renal vein and inferior vena cava, uroglogists may consider tumor embolectomy to remove all residual disease.  Partial nephrectomy is performed in selected cases presenting with a grade I renal cell carcinoma and patients with a single kidney.  When synchronistic or metachronous tumors occur bilaterally, renal transplantation can be considered.  Pre-operative or postoperative radiation therapy has limited value.  Chemotherapy is also ineffective, with transent tumor regression occurring in less than 5% to 10%.  The most commonly used agents are vinblastine and a nitrosourea.  Progestins produce tumor regression in less than 2% to 8% of cases and should never be employed as surgical adjuvants.  Alpha-interferon induces responses in 13% to 20% of cases; however responses have been atrial and of limited duration.

	Transitional (epidermoid) cell carcinoma of the bladder, over 90% of urothelial tumors, squamous cell (6%-8%), adenocarcinoma and urachal carcinoma (2%), clear cell, and mixed varieties.  Embryonal rhabdomyosarcoma tends to occur in children.  
	Therapy for superficial lesions (Stages 0, A and sometimes B1) is endoscopic resection and fulguration with cystoscopy repeated every 3 months.  When lesions recur frequently or are diffuse, the standard therapy is thiophosphoramide (thiotepa) 60 mg/60 ml normal saline IV for 2 hours, weekly for 6 consecutive weeks.  Approximately 30% to 40% of patients will respond, particularly those with low-grade lesions, but severe myelosuppression may occur.  BCG 120 mg/50 ml of normal saline has also been found to be extremely efficacious when given wekly for 6 weeks, resulting in 60% of cases achieving complete remission.  Other agents include mitomycin-C, 20 mg to 60 mg/20 ml to 40 ml, and doxorubicin 20 mg to 60 mg; however both of these agents cause severe bladder irritation.  Radical cystectomy is considered for diffuse or recurrent Tis lesions, a procedure resulting in a 5 year survival rate of more than 90%.  Standard therapy for Stages B-C disease is radical cystectomy with resection of local pelvic nodes.  Overall 5 year survival rates for Stages B-C range from 30% to 50% in patients presenting with papillary low-grade lesions, survival is 60% to 75%.  When surgery is medically contraindicated, supervoltage irradiation, 6000 cGy to 7000 cGy in 6 to 8 weeks, can produce 5 year survival rates of approximately 20% to 30% or higher for B1-2 and C disease.  The most active single chemotherapeutic agents are cisplatin and methotrexate, and to a lesser extent, doxorubicin, vinblastine and mitomycin-C.  Single agents induce response in 15% to 30% of cases; few responses are complete.  Combination chemotherapy programs have reported complete remission in 16% to 40% of cases, and partial response in an additional 15% to 30%.  Most combinations employ cisplatin and doxorubicin, frequently with cyclophosphamide (CISCA), cisplatin and methotrexate together and with vinblastine (CMV) and doxorubicin (M-VAC).  Such regiments seem to be efficacious against transitional cell carcinoma but not for Tis, squamous cell, or adenocarcinoma.  Long-term remission has been reported in patients with metastatic disease.  CMV induces a 28% complete remission rate leading to a 1 month median survival for patients with complete remission; a few are surviving more than 2 years.  M-VAC has induced complete remission in 39% of patients with 58% surviving 22 to 47 months or more.  

	Myeloma
	For primary prophylaxis of aspergillosis in immunocompromised individuals at high risk of invasive disease such as neutropenic patients with acute myelogenous leukemia (AML) or myelodysplastic syndrome (MDS) or hematopoietic stem cell transplant (HSCT) recipients with graft-versus-host disease (GVHD). IDSA considers posaconazole the drug of choice; alternatives are itraconazole or micafungin.  

	Multiple Myeloma and Plasma Cell Dyscracias
	Oral Thalidomide, with dexamethasome, a corticosteroid. Others: Bortezomib, Carfilzomib, Clafen (Cyclophosphamide), Cyclophosphamide, Cytoxan (Cyclophosphamide), Doxil (Doxorubicin Hydrochloride Liposome), Doxorubicin Hydrochloride Liposome, Dox-SL (Doxorubicin Hydrochloride Liposome), Evacet (Doxorubicin Hydrochloride Liposome), Kyprolis (Carfilzomib), Lenalidomide, LipoDox (Doxorubicin Hydrochloride Liposome), Mozobil (Plerixafor), Neosar (Cyclophosphamide), Plerixafor Pomalidomide (Pomalyst), Pomalyst, Revlimid (Lenalidomide), Synovir (Thalidomide), Thalidomide, Thalomid (Thalidomide), Velcade (Bortezomib), Zoledronic Acid Zometa (Zoledronic Acid).

	Waldenström macroglobulinemia 

	Fludara (fludarabine) and Leustatin (cladribine) first to try. Cytoxan (cyclophosphamide) may be added. Other commonly used chemotherapy drugs are Luekeran (chlorambucil) and prednisone, usually given together, or Adriamycin (doxorubicin). Rituxan (rituximab). Campath (alemtuzumab) has also been an effective treatment, as has Velcade (bortezomib).

	Langerhans’ cell histiocytoses
	Oral methotrexate (20 mg/m2) weekly for 6 months or Oral thalidomide 50 mg to 200 mg nightly, with prednisone are taken for low risk disease or vinblastine IV and prednisone for patients with more complicated cases requiring radiation and surgery.

	Acute Leukemias
	

	Acute lymphoblastic leukemia (ALL)
	Abitrexate (Methotrexate), Adriamycin PFS (Doxorubicin Hydrochloride), Adriamycin RDF (Doxorubicin Hydrochloride), Arranon (Nelarabine), Asparaginase Erwinia chrysanthemi, Cerubidine (Daunorubicin Hydrochloride), Clafen (Cyclophosphamide), Clofarabine, Clofarex (Clofarabine), Clolar (Clofarabine), Cyclophosphamide, Cytarabine, Cytosar-U (Cytarabine), Cytoxan (Cyclophosphamide) Dasatinib,  Daunorubicin Hydrochloride, Doxorubicin Hydrochloride, Erwinaze Asparaginase Erwinia Chrysanthemi), Folex (Methotrexate), Folex PFS (Methotrexate), Gleevec (Imatinib Mesylate), Iclusig (Ponatinib Hydrochloride), Imatinib Mesylate, Marqibo (Vincristine Sulfate Liposome), Methotrexate, Methotrexate LPF (Methorexate), Mexate (Methotrexate), Mexate-AQ (Methotrexate), Nelarabine, Neosar (Cyclophosphamide), Oncaspar (Pegaspargase), Pegaspargase, Ponatinib Hydrochloride, Rubidomycin (Daunorubicin Hydrochloride), Sprycel (Dasatinib), Tarabine PFS (Cytarabine), Vincasar PFS (Vincristine Sulfate), Vincristine Sulfate, Vincristine Sulfate Liposome

	Acute myeloblastic leukemia (AML)
	Adriamycin PFS (Doxorubicin Hydrochloride), Adriamycin RDF (Doxorubicin Hydrochloride), Arsenic Trioxide, Cerubidine (Daunorubicin Hydrochloride), Clafen (Cyclophosphamide), Cyclophosphamide, Cytarabine, Cytosar-U (Cytarabine), Cytoxan (Cyclophosphamide), Daunorubicin Hydrochloride, Doxorubicin Hydrochloride, Neosar (Cyclophosphamide), Rubidomycin (Daunorubicin Hydrochloride), Tarabine PFS (Cytarabine), Trisenox (Arsenic Trioxide), Vincasar PFS (Vincristine Sulfate), Vincristine Sulfate, combination; ADE

	Myelodysplastic syndromes
	

	Chronic myeloid leukemia (CML)
	Bosulif (Bosutinib), Bosutinib, Clafen (Cyclophosphamide), Cyclophosphamide, Cytarabine, Cytosar-U (Cytarabine)
Cytoxan (Cyclophosphamide), Dasatinib, Gleevec (Imatinib Mesylate), Iclusig (Ponatinib Hydrochloride), Imatinib Mesylate, Neosar (Cyclophosphamide), Nilotinib, Omacetaxine Mepesuccinate, Ponatinib Hydrochloride, Sprycel (Dasatinib), Synribo (Omacetaxine Mepesuccinate), Tarabine PFS (Cytarabine), Tasigna (Nilotinib) 

	Chronic lymphocytic leukemia (CLL)
	Alemtuzumab, Ambochlorin (Chlorambucil), Amboclorin (Chlorambucil), Arzerra (Ofatumumab), Bendamustine Hydrochloride, Campath (Alemtuzumab), ChlorambucilClafen (Cyclophosphamide), Cyclophosphamide, Cytoxan (Cyclophosphamide), Fludara (Fludarabine Phosphate), Fludarabine Phosphate, Leukeran (Chlorambucil), Linfolizin (Chlorambucil), Neosar (Cyclophosphamide), Ofatumumab
Treanda (Bendamustine Hydrochloride), combinations CHLORAMBUCIL-PREDNISONE, CVP

	Meningeal Leukemia
	Cytarabine, Cytosar-U (Cytarabine),Tarabine PFS (Cytarabine), Methotrexate

	Hairy cell leukemia
	Cladribine (2-chlorodeoxyadenosine, 2-CdA), Pentostatin

	Polycythemia vera
	Anagrelide (Agrylin), Ruxolitinib (Jakafi)

	Lymphoma
	

	Hodgkin's lymphoma
	Adcetris (Brentuximab Vedotin), Adriamycin PFS (Doxorubicin Hydrochloride), Adriamycin RDF (Doxorubicin Hydrochloride), Ambochlorin (Chlorambucil), Amboclorin (Chlorambucil),Blenoxane (Bleomycin), Bleomycin, Brentuximab Vedotin,Chlorambucil, Clafen (Cyclophosphamide), Cyclophosphamide, Cytoxan (Cyclophosphamide), Dacarbazine, Doxorubicin Hydrochloride, DTIC-Dome (Dacarbazine), Leukeran (Chlorambucil), Linfolizin (Chlorambucil), Lomustine, Matulane (Procarbazine Hydrochloride), Neosar (Cyclophosphamide), Procarbazine Hydrochloride, Velban (Vinblastine Sulfate), Velsar (Vinblastine Sulfate), Vinblastine Sulfate, Vincasar PFS (Vincristine Sulfate), Vincristine Sulfate, combinations; ABVD, ABVE, ABVE-PC, BEACOPP, COPP, ICE, MOPP, STANFORD and VAMP.

	Non-Hodgkin's lymphoma
	Abitrexate (Methotrexate), Adcetris (Brentuximab Vedotin), Adriamycin PFS (Doxorubicin Hydrochloride), Adriamycin RDF (Doxorubicin Hydrochloride), Ambochlorin (Chlorambucil), Amboclorin (Chlorambucil), Arranon (Nelarabine), Bendamustine Hydrochloride, Bexxar (Tositumomab and Iodine I 131 Tositumomab), Blenoxane (Bleomycin), Bleomycin, Bortezomib, Brentuximab Vedotin, Chlorambucil, Clafen (Cyclophosphamide), Cyclophosphamide, Cytoxan (Cyclophosphamide), Denileukin Diftitox, DepoCyt (Liposomal Cytarabine), Doxorubicin Hydrochloride, DTIC-Dome (Dacarbazine), Folex (Methotrexate), Folex PFS (Methotrexate), Folotyn (Pralatrexate), Ibritumomab Tiuxetan, Intron A (Recombinant Interferon Alfa-2b), Istodax (Romidepsin), Leukeran (Chlorambucil), Linfolizin (Chlorambucil), Liposomal Cytarabine, Matulane (Procarbazine Hydrochloride), Methotrexate, Methotrexate LPF (Methotrexate), Mexate (Methotrexate), Mexate-AQ (Methotrexate), Mozobil (Plerixafor), Nelarabine, Neosar (Cyclophosphamide), Ontak (Denileukin Diftitox), Plerixafor, Pralatrexate, Recombinant Interferon Alfa-2b, Rituxan (Rituximab), Rituximab, Romidepsin, Tositumomab and Iodine I 131 Tositumomab, Treanda (Bendamustine Hydrochloride), Velban (Vinblastine Sulfate), Velcade (Bortezomib), Velsar (Vinblastine Sulfate), Vinblastine Sulfate, Vincasar PFS (Vincristine Sulfate), Vincristine Sulfate, Vorinostat, Zevalin (Ibritumomab Tiuxetan), Zolinza (Vorinostat) and combinations CHOP, COPP, CVP, EPOCH, ICE, R-CHOP.

	Soft-tissue and bone sarcomas
	

	Osteosarcoma
	The most active single agent in OS include doxorubicin, 60 mg to 90 mg/m2 (21% response rate); methotrexate 8g to 12 g/m2 with leukovorin rescue (30% to 40%); cisplatin, 100 mg/m2 (25%) and ifosfamide, 5 g to 10 g/m2.  Cyclophosphamide, melphalan, mitomycin C and dacarbazine (DTIC) all have response rates of about 15%. Between 20% and 40% of patients with OS who undergo resection of pulmonary metastases are cured.  Chondrosarcoma, fibrosarcoma, malignant giant cell tumors of bone, and malignant fibrous histiocytoma (MFH) are less responsive to chemotherapy and are generally treated as soft-tissue sarcomas.

	Ewing's sarcoma
	Initial treatment consists of vincristine, actinomycin D, cyclophosphamide and doxorubicin (VACA).  Doxorubicin is the most effective single agent.  Although higher and lower dose schedules exist, doses used in the Intergroup Ewing Sarcoma Study were vincristine, 1.5 mg/m2/week, weeks 1 to 6 and 8 to 13; actinomycin D, 0.15 mg/kg daily, days 1 to 5 every 12 weeks; cyclophosphamide, 500 mg/m2/week; and doxorubicin, 30 mg/m2 daily, says 1 to 3 every 3 weeks.  Radiotherapy of about 6000 cGy to the primary (begun during the fourth or fifth cycle of chemotherapy controls local disease in most patients.  

	Soft-tissue sarcomas
	Wide re-excision after local failure should be followed by 6600 cGy radiotherapy.  Local control rate (90+%) and overall disease-free survival (60%) in limb-sparing surgery are similar to that after amputation or radical resection.  The local failure rate where radiotherapy was not used was 30%.  An initial dose of 5000 cGy in 200 cGy fractions should be delivered to the entire compartment and surgical field with at least a 5 cm margin.  A boost to a shrinking field to the tumor bed with an additional 1000 cGy and 600 cGy more to the scar is also indicated, with sparing of one third of the circumference of the extremity, at least 2 cm to 4 cm on the forearm, or thigh, to prevent lymphedema.  Despite advances in surgery and radiation therapy 40% to 60% of patients with high-grade tumors die of metastatic disease despite primary control.  Single-agent doxorubicin has a response rate of 15% to 35%.  A dose-response relationship has been observed with higher response rates at doses greater than 50 mg/m2 every 3 weeks.  Doxorubicn may be less cardiotoxic when administered by continuous infusion over 4 days.  DTIC has a single agent response rate of 17%.  An improved response rate of the combination of DTIC and doxorubicin has been noted.  However nausea and vomiting is increased.   Phase II trials of ifosfamide in previously treated patients yield response rates of 20% to 40%.  A phase I and II study of combination of doxorubicin, ifosfamide and DTIC with mesna uroprotection in 56 patients yielded a response rate of 48% with 13% complete response.

	Rhabdomyosarcoma (malignancy of the striated muscle)
	Variations of the vincristine, actinomycin D, cyclophosphamide, and doxorubicin (VACA) chemotherapy regiment are used.  

	Gastrointestinal sarcomas are generally leiomyosarcomas smooth muscle tumors
	Response rates to chemotherapy appear equivalent to that of soft-tissue sarcomas in other locations.  

	Gyneocolic sarcomas
	Total abdominal hysterectomy and bilateral salpingo-oophorectomy is the treatment of choice for localized disease.  Pre- or post operative radiotherapy decreases the local recurrence rate but does not affect survival and frequently precludes delivery of adequate doses of chemotherapy.

	Kaposi's sarcoma
	Interferon-alfa was the first drug specifically approved for the treatment of Kaposi's. It is of particular interest because of its antiproliferative, antiviral (anti-HIV), antiangiogenic, and immune-modulating properties. Etoposide (VP-16) has been evaluated as both an oral and an intravenous treatment for KS. As an oral agent, VP-16 has been evaluated primarily in patients who have undergone prior treatment with multiple cytotoxic agents. When VP-16 is given intravenously (150 mg/m2 on days 1 to 3 every 4 weeks), high response rates (78%) have been reported in patients without prior treatment and with good prognosis (no history of opportunistic infection and no constitutional symptoms). In patients with KS of poor prognosis, bleomycin given intramuscularly (5 mg/day for 3 days) or as a 4-day continuous infusion (6 mg/m2/day) produced a 48% partial response rate. Results of a small, single-institution study in which bleomycin was given as a 72-hour infusion (20 mg/m2/day) to 17 patients indicated a partial response rate of 65%. Bleomycin toxicity appears to be acceptable, with neutropenia an infrequent complication.  Doxorubicin (also known by its trade name Adriamycin) is a component of the most widely used combination regimen for HIV-associated KS. In one trial, however, weekly treatment with doxorubicin (25 mg/m2) in patients with AIDS-related KS achieved a partial response rate of only 10%. Alternating vincristine and vinblastine weekly achieves a response rate of 33%. Toxicity includes vincristine-induced neurotoxicity (which limits its usefulness as a single agent) and vinblastine-induced myelosuppression.  Paclitaxel A partial response was reported in 13 of 20 patients (65%), with 5 of 6 patients with known pulmonary KS responding, as well as 6 previously treated patients with nonpulmonary KS achieving a partial response. In a second trial, of the 30 evaluable patients, 16 (53%) achieved a partial response. The time to response was short (median of three cycles of treatment). Dramatic improvement in symptomatic lymphedema was noted in 25 of 26 patients. Therapy was well tolerated.  Two liposomal agents are currently approved for the treatment of KS: liposome-encapsulated daunorubicin (DaunoXome) and liposome-encapsulated doxorubicin (Doxil).

	Endocrine cancers
	

	Thyroid cancer (papillary (80%), follicular (15%), Hürthle cell (6%), medullary (50% familiar), anpalstic (7%) and other such as soft-tissue sarcomas, lymphomas, epidermoid carcinoma occur rarely as primary tumors of the thyroid, but the thyroid can serve as a site of metastasis from other sites).
	The preferred initial therapy for metastatic thyroid cancer is Radioactive iodine (RAI) in full therapeutic doses.  In preparation for therapy, thyroid replacement with T4 or T3 is discontinued, and after 4 to 6 weeks elapse and a hypothyroid state has been induced, tracer is administered to establish that the metastatic tumor does indeed concentrate RAU significantly.  A 40% cure rate of patients with metastatic disease has been observed with RAI. The primary treatment of thyroid cancer is surgery.  More extensive surgery is associated with better survival rates.  Excellent control rates in the neck have been found using 200 cGy/fraction, five times a week, for 5 weeks, and doxorubicin 10mg/m2 IV, 90 minutes before the first RT treatment and weekly thereafter.  The optimal regimen is probably the combination of cisplatin (40 mg/m2) and doxorubicin (60 mg/m2) given every 3 weeks; in a randomized trial involving 84 evaluable patients, this combination yielded a somewhat higher response rate (26%) than doxorubicin alone (17%) and, perhaps more significantly, produced a number of patients with complete responses (12%) several of whom survived for more than 2 years.

	Adrenocortical tumors and pheochromocytomas
	The initial treatment of choice for adrenocortical tumors is surgical excision.  Patients with Cushing's syndrome form an adrenal tumor should be assumed to have a suppressed pituitary-adrenal axis and patients will need long-term glucorticoid replacement.  Perioperative covereage is provided by hydrocortisone, 100 mg IV every 8 hours, on the day of operation.  The daily dose is tapered gradually over the next 5 days to maintenance levels of cortisone acetate, 25 mg orally eveyr morning and 12.5 orally every night.  Patients with residual functional disease after surgery or who have recurrent or metastatic diseas not amenable to surgical resection should be treated with mitotane (o,p'-DDD).  The usual starting dose is 8 g to 10 g daily, although many patients discontinue to the side-effects.  About 70% respond with decreased steroid secretion and in about 30% to 40% tumor size is reduced significantly.  Nonresponders can be treated with teyrapone (750 mg orally every 4 hours) or aminoglutethamide (250 mg orally every 6 hours initially, with stepwise dose increase to a total of 2g/day or until dose-limiting side-effects occur).  The cornerstone of streatment of pheochromcytoma is surgical resection.  Seven to ten days before operation phenoxybenzamine, 10 mg to 20 mg three or four times a day, or prazonsin, 2 mg to 5 mg orally twice a day, is instituted to induce alpha-adrenergic blockade.  Beta blockade may also be required if arrhythmias are present during surgery.  Metyrosin, 0.25 g to 1 g orally four times a day, can block catecholamine biosynthesis and is a useful adjunct.  The combination of cyclophosphamide, 750 mg/m2 IV on day 1; vincristine, 1.4 mg/m2 IV on day 1; and dacarbazine, 600 mg/,2 IV on days 1 and 2, given in 3 to 4 week treatment cycles has produced impressive antitumor effects in both tumor shrinkage and blood pressure control.  

	Pancreatic endocrine tumors (Insulinomas, vipomas)
	Eighty percent of insulinomas are benign and are cured by surgical resection.  Surgical resection is curative of vipomas.  In acute severe Zollinger-Ellison syndrome, that arises from gastrinomas, continuous nasogastric suction should be started, fluid and electrolyte status should be monitored and replaced, as needed.  IV H-2 blockers (e.g. cimetidine or ranitidine) should be started promptly, supplemented with anticholinergis.  If acid secretion is kept at less than 20 mEq/hour, ulcer disease can usually be controlled.  Ranitidine, 50 mg three to four times daily, will  control most patients with Zollinger-Ellison syndrome.  Some patients may require 50 mg IV four times daily.  Once the patient is stabilized surgery can be performed.  Resection of all functional tumor, defined as return of gastrin levels to normal with negative stimulatory tests, is possible in approximately 20% of patients.  Long term therapy options for patients with Zollinger-Ellison syndrome include continued management with cimetidine or ranitidine and anticholinergics; elective total gastrectomy, and rection of the primary tumor.  The majority of glucagon-producing tumors are malignant and most patients will have metastases at the time of diagnosis.  Single agent chemotherapy activity, major tumor shrinkage, has been seen in 15% of those treated with doxorubicin, streptozocin, 5-fluourouracil (5-FU), etoposide (VP-16), and cyclophosphamide.  In addition alph-interferon has been shown to cause reduction in hormone production and in fewer patients, tumor masses.  In general combination chemotherapy regimens have been based on streptozocin.  In carcinoid tumors no advantage was seen in combination therapy.  In islet cell tumors response improved from 36% from streptozocin alone to 63% for 5-FU and streptozocin.  If is reasonable to treat symptomatic patietns and/or those with clearly progressing tumor with streptozocin, 500 mg/m2 IV and 5-FU, 400 mg/m2 IV, daily for 5 days, each cycle repeated in 5 weeks.

	Carcinoid
	Medical management of the carcinoid syndrome includes use of alpha-or beta adrenergic blockers (propranolol, phenoxybenzamine), antiserotonin agents (cyproheptadine), phenothiazines (chlorpromazine) and corticosteroids.  Propranolol, a beta-blocking agent, has been reported to decrease the frequency and intensity of carcinoid-related flushing.  The doses usually used are 10 mg, three times a day, given orally.  Phenoxybenzamine, 20 mg/daily, has also been reported to decrease the frequency and severity of flushing and diarrhea.  Cyproheptadine (Perictin), 4 mg to 8 mg four times daily, is useful in select patients.  In patietns bronchial carcinoid, prednisone, 10 mg to 20 mg per day, has been of benefit.  Diphenoxylate hydrochloride (lomotil) one to two tablets two to four times per day, is useful in controlling diarrhea.  If the tumor is malignant and has metastastasized beyond the possibility of a surgical cure, medical management includes dietary changes such a small,e rmore frequent meals or increased carbohydrates, IV if needed, if hyperglycemia is severe.  Diazoxide in doses of 300 mg to 800 mg daily inhibits release of insulin and also has a peripheral hyperglycemic effect; a benzothiadizine diuretic should be givne with diazoxide.  Propranolol andglucocorticoids have also been used.  


Source: FDA, Hamilton '90: Table 39-1; Pg. 333, Sanders '13: Part III Pgs. these are generic treatments that are usually mixed with newer drugs.

C.  Cachexia is the serious nausea that accompanies cancer.  Cancer patients tend to lose all their weight before they die. Typhlitis is a "life-threatening gastrointestinal complication of chemotherapy which may manifest itself through symptoms including nausea, vomiting, diarrhea, a distended abdomen, fever, chills, or abdominal pain and tenderness.  Nausea and vomiting occur commonly in the cancer patient receiving chemotherapy.  The worst offenders in order of decreasing emetic potential are as follows: cisplatin, dacarbazine, actinoycin-D, cyclophosphamide ,nitrogen mustard, lomustine, doxorubicin, mitomycin C, methotrexate, 5-fluourouracil (5-FU), vincristine, and bleomycin.  Other etiologies such as enteritis, intestinal obstruction and psychological cause may also contribute.  Drug-induced vomiting usually occurs 1 to 2 hours after chemotherapy in previously untreated patients.  Drugs that may also produce delayed vomiting after administration are cyclophosphamide (12 hours) and cisplatin (1-4) days.  Hair loss (Alopecia) can be caused by chemotherapy that kills rapidly dividing cells; other medications may cause hair to thin. These are most often temporary effects: hair usually starts to regrow a few weeks after the last treatment, and sometimes can change colour, texture, thickness and style. Sometimes hair has a tendency to curl after regrowth, resulting in "chemo curls." Severe hair loss occurs most often with drugs such as doxorubicin, daunorubicin, paclitaxel, docetaxel, cyclophosphamide, ifosfamide and etoposide.  Permanent thinning or hair loss can result from some standard chemotherapy regimens. Development of secondary neoplasia after successful chemotherapy and/or radiotherapy treatment can occur. The most common secondary neoplasm is secondary acute myeloid leukemia, which develops primarily after treatment with alkylating agents or topoisomerase inhibitors (e.g., MOPP therapy for Hodgkin's disease). Survivors of childhood cancer are more than 13 times as likely to get a secondary neoplasm during the 30 years after treatment than the general population. Not all of this increase can be attributed to chemotherapy.  
1. Drug-induced nausea and vomiting should be treated with antiemetic drugs.  The most effective agents are metoclopramide, droperidol and corticosteroids.  An antianxity agent such as lorazepam can added.  Commonly used emetic agents are Phenothiazine; prochlorperzaine (Compazine) 5 mg-10 mg orally every 4 hours, thiethylperazine (Toecan) 10 mg orally twice daily, promethazine (Phenergan) 25 mg (orally, intramusulcarly, or intravenously) every 4 hours; Butyrophenones, droperidol (Inapsine) 0.5 mg-2 mg intravenously every 4 hours, haloperidol (Haldol) 1 mg-2 mg (orally or intravenously) every 4 hours; Corticosteroids, dexamethasone (Decadron) 10 mg (intramuscularly, intravenously, or orally), methylprednisolone (Solu-Medrol) 250 mg intravenously very 6 hours; Cannabinoid, tetrahydrocannabinol (THC) 10 mg/m2 orally; and Benzamide, metroclopramide (Reglan) 20 mg orally; 1 mg- 2 mg/kg intravenously.
D. Angiogenesis is the formation of new blood vessels. This process involves the migration, growth, and differentiation of endothelial cells, which line the inside wall of blood vessels. The process of angiogenesis is controlled by chemical signals in the body. These signals can stimulate both the repair of damaged blood vessels and the formation of new blood vessels. Other chemical signals, called angiogenesis inhibitors, interfere with blood vessel formation. Normally, the stimulating and inhibiting effects of these chemical signals are balanced so that blood vessels form only when and where they are needed. Bevacizumab was the first angiogenesis inhibitor that was shown to slow tumor growth and, more important, to extend the lives of patients with some cancers. The FDA has approved other drugs that have antiangiogenic activity, including sorafenib (Nexavar), sunitinib (Sutent), pazopanib (Votrient), and everolimus (Afinitor).  Sorafenib is approved for hepatocellular carcinoma and kidney cancer, sunitinib and everolimus for both kidney cancer and neuroendocrine tumors, and pazopanib for kidney cancer. Angiogenesis inhibitors are unique cancer-fighting agents because they tend to inhibit the growth of blood vessels rather than tumor cells.
1. In some cancers, angiogenesis inhibitors are most effective when combined with additional therapies, especially chemotherapy. Angiosarcomas are usually treated with paclitaxel (Taxol), docetaxel (Docefrez, Taxotere), sorafenib (Nexavar), or bevacizumab (Avastin).  Lymphangiosarcomas are more difficult to treat. Chemotherapeutic drugs such as paclitaxel, doxorubicin, ifosfamide, and gemcitabine exhibit antitumor activity.  Recently, there has been interest in evaluating the effectiveness of anti-angiogenic drugs in the treatment of lymphangiosarcoma. Early evidence suggests that treatment with one such drug, Bevacizumab, may be effective in treating lymphangiosarcoma. Investigation of bevacizumab in combination with other chemotherapy agents is underway. Interferon-alfa was the first drug specifically approved for the treatment of Kaposi's. It is of particular interest because of its antiproliferative, antiviral (anti-HIV), antiangiogenic, and immune-modulating properties. A number of natural substances have been identified that block the proliferation of new blood vessels.  One of the most potent antiangiogenic chemicals is thalidomide.  Compounds like thalidomide operate by interfering with with particular chemical signals – one called TGFα, in particular, and these molecules are not only important for blood vessel formation but for other vital functions including the immune response. 

E. Hormone therapy is often used to treat hormone-sensitive cancer.  Hormone therapy for cancer is also called endocrine therapy.  Hormone therapies associated with menopause and aging seek to increase the amount of certain hormones to compensate for age or disease related hormonal declines.  Hormone therapy, as a cancer treatment, either reduces the level of specific hormones in the body or alters the cancer's ability to use these hormones to grow and spread.  Cancers that are most likely to be hormone-receptive include breast cancer, prostate cancer, ovarian cancer and endometrial cancer. Various drugs can alter the body's production of estrogen and testosterone.  Anti-hormone drugs, such as tamoxifen (Nolvadex) and toremifene (Fareston) for breast cancer, and the anti-androgens flutamide (Eulexin) and bicautamide (Cadodex) for prostate cancer, block cancer cell's ability to interact with the hormones that propel cancer growth without reducing the body's production of hormones.  Aromatase inhibitors (AIs), such as letrozole (Femara), anastrozole( Arimidex) and exemestane (Aromasin), target enzymes that produce estrogen in postmenopausal women, thus reducing the amount of estrogen available to fuel tumors.  Luteinizing hormone-releasing hormone) LH-RH) agonists and antagonists reduce the level of hormones in the body by altering the mechanisms in the brain that tell the body to produce hormones.  LH-RH agonists include Leuprolide (Lupron, Viadure, Eligard) for prostate cancer, Goserelin (Zoladex) for breast and prostate cancers and Triptorelin (Trelstar) for ovarian and prostate cancers.  One LH-RH antagonist currently approved for men with prostate cancer is abarelix (Plenaxis) that is also under investigation for use in women with breast cancer.  Many women who've had surgery for breast cancer take tamoxifen only for five years because taking it for a longer period doesn't offer any further benefit and may actually increase the risk that cancer will recur.
1. Treatment for breast cancer may consist of radiation therapy (especially after lumpectomy), chemotherapy, hormonal manipulations (e.g., the anti-estrogen Tamoxifen), monoclonal antibody therapy, or a combination of all four.  To avoid any regret regarding a lumpectomy, treatment for breast cancer should begin with the life-style changes, anti-estrogen Tamoxifen and oral methotrexate before trying more expensive combination chemotherapy and monoclonal antibodies before surgery. Combination chemotherapy is superior to single-agent treatment; response rates range from 50% to 70% and response durations range from 6 to 12 months.  Cervical cancer was once the most common cause of cancer death among women.  Viral etiologies have been frequently implicated, herpes simplex virus type II and human papilloma virus subtypes 16 and 18. Large collected experiences indicated a 5 year survival of approximately 77% for radiation therapy.  Cisplatin appears to be the single drug with the best documented activity, with 38% response rate.  Ovarian cancer is the most common cause of death from a gynecologic malignancy, and the mortality rate from ovarian cancer in the United States exceeds that for cervical and endormetrial cancer combined.  A four drug combination termed Hexa-CAF (hexamethylmelamine, cyclophosphamide, methotrexate, and 5-fluourouracil produced an increase in response rate (75% versus 54%), more complete remissions (33% versus 16%) and significantly longer median survival (29 months versus 17 months) versus single-agent melphalan. The success of radiation therapy with no tumor residuum after initial laparotomy had a 48% 5 year survival in one study If patients had surgery with minimal residual disease, remission is seen in approximately 56% of patients, those with bulky residuals achieved remission in only 11% of cases.  In several studies, approximately 70% of patients remain clinically disease free, although in other studies 70% to 85% of patients relapse. Mastectomy has become described as unnecessary, whereas it does not improve life-expectancy and decreases quality of life.  For cancer of the external genitalia topical 5-FU is most effective.  Hydrocortisone crème is effective against hard nodules caused by Aspergillus spp.  CBD oil has been effectively at eliminating hard nodules curing breast cancer without scheduled chemotherapy and surgery. 
2. Radiation therapy has been employed in cases of prostatic cancer since the early 1900s.  Implantation of 125I is done for the control of locally advanced prostatic carcinoma.  Bilateral scrotal orchiectomy is the most rapid and effective way to ablate the source of androgen production, it reduces testosterone concentration from normal adult male levels of 500-700 ng/dL to approximately 50 ng/dL. Estrogen administered in the form of diethylstilbestrol, reduces the level of circulating serum testosterone by suppressing the release of pituitary gonadotropins.  The antifungal agent ketoconazole has been found to be a potent inhibitor of androgen synthesis by both the testis and adrenal gland.  In 1983 62 hormone-refractory prostate cancer patients were treated with a combination of doxorubicin, mitomycin C and 5-fluorouracil and achieved an objective response rate of 48%. Proleukin (interleukin-2) was approved by the FDA in 1992 for the treatment of metastatic renal cell carcinoma. Several interferon alfa-2b (INTRON* A, Roferon*-A)  have been used in the treatment of kidney cancer with 13% cure rate. 5-Fluorouracil (5FU) appears to be the most effective conventional chemotherapeutic agent currently available for kidney cancer, but response rates are only in the range of 5% to 8%.  In 2005 and 2006, the U.S. Food and Drug Administration (FDA) approved the first new medications to treat kidney cancer, known as “multi-kinase inhibitors” because they target both the tumor cell and the tumor blood vessel structures they include Sutent (sunitinib malate), Nexavar (sorafenib tosylate), Torisel (temsirolimus), Afinitor (everolimus), Votrient (pazopanib), and Inlyta (axitinib).
§317l Pulmonology
A. All lung diseases put together are the third leading killer in the United States and is the cause of one in six deaths.  Every year an estimated 400,000 people die from diseases of the lung; an age adjusted death rate of 135 per 100,000.  More than 35 million people have chronic lung diseases.  An estimated 12.1 million have COPD, also known as emphysema or chronic bronchitis.  Lung disease may refer to the most frequent of cold viruses and many chronic conditions such as asthma, allergies, to deadly, but largely treatable diseases like chronic obstructive pulmonary disease, pneumonia and tuberculosis, to the two year prognosis of lung cancer.  In general, a wet cough is the flu, cured with Amantadine (Symmetrel) and a dry cough is pneumonia, treated with Ampicillin (Principen).  Health professionals should wear respirators when examining patients.  Hard lung nodules and coughing from aspergillosis are cured with a dab of hydrocortisone crème to chest.  A runny nose indicates a viral cold, limited to one week, a very runny nose, the first week of pertussis while six weeks of whooping cough can be avoided by taking antibiotics, or if the runny or itchy nose lasts longer than a week it is allergic rhinitis, cured with a dab of hydrocortisone crème to the nose.  Stuff a cold.  Theophyline is contained in black or green tea and is 80% effective at treating lung disease.  Tea is the beverage of choice.  Body fat is needed to seal damaged lungs.  The properly medicated pulmonary patient must carry enough food with them, when they perform cardio-pulmonary exercise, to keep their lungs greased, as they work on recovering their endurance.  
1. Pneumonia is described as a dry cough and flu a wet cough.  Pneumonia is an inflammation of the lung, usually caused by an infection and is the typical cause of death amongst people with influenza. Three common causes are bacteria, viruses and fungi. Pneumococcal pneumonia is caused by bacteria called Streptococcus pneumoniae, also called pneumococcus.  Pneumonia kills an estimated 55,477 annually out of 1.2 million hospital admissions accounting for 5.6% of inpatient hospital deaths. 60% of elderly people receive a pneumococcus vaccine.  The outpatient treatment for pneumonia is Ampicillin (Principen), hospital ventilation calls for doxycycline or clindamycin to treat the toxic shock syndrome that results when hospital Staph meet normal social levels of Strep.  In the U.S., an estimated 25–50 million cases of the flu are reported annually - leading to 150,000 hospitalizations and 30,000–40,000 deaths yearly. If these figures were to be estimated incorporating the rest of the world, there would be an average of approximately 1 billion cases of flu, around 3–5 million cases of severe illness, and 300,000–500,000 deaths yearly.  Over 90% of those deaths are in persons over the age of 64 years old.  On average there are over 200,000 hospitalizations per year, with wide range according to the severity of the season. About 50% of those hospitalizations are among those ages 64 and older.  The highest rates of infection are in children.  Flu rates are often over 30% in some communities, resulting in school shut downs and parents missing work due to having to stay home with their kids. Prescription information regarding, low cost, amantadine (Symmetrel), the one dose flu drug, effective against human influenza type A and other diseases, and oseltamivir (Tamiflu), zanamivir (Relenza), or peramivir (Rapivab) to treat influenza types A or B, must be discussed in every publication regarding the flu vaccine.  After the 2017-18 flu season, prescription flu drugs need to be sold anonymously in packages for families or one dose given at the desk to prevent the uncured flu from inoculating the waiting room and staff.  Amantadine (Symmetrel) the one dose flu drug. 
2. Colds are by far the most widespread of all infections in this country affecting more than 150 million people in the United States each year.  Many people, especially children, have two or more colds annually.  In the average year, colds are responsible for a loss of 440 million workdays and 62 million school days.  Including time lost from work, doctors’ fees and medications purchased, the annual cost of colds has been estimated well in excess of eight billion dollars annually. Colds are infections of the lining of the nose.  The common cold is caused by a virus, not just a single virus but any one of more than 125.  These include rhinovirus, adenovirus, coronavirus, and respiratory syncytial virus.  Because so many viral types cause colds, it has been difficult to develop a vaccine that would make you immune to the common cold, since vaccines are targeted at a specific culprit.  It also explains why a person who has recovered from one cold is still susceptible to infection by a different virus and thus can catch other colds.  Viruses and bacteria are two different things.  Sinus infections, are caused by bacteria (bacteria respond to antibiotics) while a cold is secondary to a virus (which does not respond to antibiotics).  Pertusiss (Bordetella pertussis), must be treated with any broad-spectrum antibiotic, within the first week, while it is an extremely runny nose, to avoid a full six weeks of whooping cough.  If a runny or irritated nose lasts more than week it is probably aspergillus mold - allergic rhinitis – and should be cured with a dab of hydrocortisone crème to the nose.  Aspergillosis of the lungs is also cured with a dab of hydrocortisone to the chest.
Diagnosis and Treatment of Respiratory Infections
	Infectious Agent
	Symptoms
	Treatment

	Common Cold
	
	

	Coronaviruses
	Upper respiratory tract infection (URI) lasting for a week, nasal congestion 
	None, clean.  For SARS  ventilate, medicate with antibiotic levofloxacin (Levaquin), and corticosteroids Methylprednisolone IV and then oral Prednisone

	Rhinoviruses
	URI, Swollen lymph nodes, upper  respiratory tract infection, nasal infection, peak misery after two days, lasts a week
	None, clean. Over-the-Counter: Diphenhydramine (Benylin, Benadryl), Chlorpheniramine (Telachlor, Chlo-Amine, Chlor-Trimeton, Aller-Chlor), Brompheniramine (Bromphen, Nasahist B, Dimetane Extentabs), Ipratropium intranasal (Atrovent)

	Echovirus
	URI, sore throat, skin rash, harpangia, croup, may inflame endocarditis, pneumonia, meningitis, prevalent in summer and fall in US
	None, clean. Immune Globulin Intravenous (IGIV) for serious infections

	Adenoviruses
	URI and lower respiratory tract infection (LRI), may also cause conjunctivitis, bladder infection, inflamed pharynx, diarrhea and rheumatism of the lower extremities for a week, prevalent in late winter, spring and summer
	None, clean. Vaccine re-authorized to Teva Pharm on contract with the U.S. Army. Get light exercise.  Eat white rice for diarrhea. Clean. Avoid young children.

	Flu Like Symptoms
	
	

	Influenza A & B
	Body or muscle aches, chills, cough, fever over 101° F, 38°C, headaches, and sore throat, incubates for two days, lasts two days,  prevalent in winter.  
	Bed rest for one to two days. Vaccine ineffective.  OTC Theraflu, Allegra (Sanofi-Aventis) and Children's Allegra (fexofenadine) and Allegra-D (fexofenadine and pseudoephedrine); Prescription Oseltamivir (Tamiflu) and Zanamivir (Relenza).  Antibiotics for pneumonia 

	Parainflueza Types 1-4
	LRI in children, URI in adults, prevalent in fall and winter
	No vaccine, clean.  Treat secondary infections with Antibiotics  

	Respiratory Syncytial Infection
	LRI and breathing passages. Most otherwise healthy people recover from RSV infection in 1 to 2 weeks
	Ribavirin (Virazole), asthmas inhalers ie. corticosteroids: flunisolide (Aerobid), beclomethasone (QVAR), (Flovent); triamcinolone, (Azmacort), Antibiotics for pneumonia or ear infection

	Bacterial Agent
	
	

	Whooping cough
Bordetella pertussis 
	Sporadic epidemic respiratory infection begins with runny nose that lasts a week, before the infection descends to the lungs for six weeks of mild rheumatism and coughing
	Antibiotics only cure if taken the first week before the infection descends into the lungs.  Antibiotics taken later reduce contagiousness. Clean.

	Strep Group A

Rheumatic Heart Disease: Streptococcus pyogenes, acquired from young adults 
	Highly contagious URI, sore throat, lasting a week, rheumatic heart disease sets in after a week with a 25% chance of dying over 10 years, if untreated
	Cured quickly with antibiotics and plenty of cardiovascular exercise.  Eat vegan. No sugar.  Clean.  Stock up or get a refillable prescription for antibiotics.  

	Strep Group B

Gout: Steptobacillus agalactiae acquired from nursing mothers
	LRI infection, persistent endocarditis, hyper uremia and severe prolonged rheumatism of the lower extremities
	Cured with a full course of antibiotics, long periods of light exercise, sunlight or Vitamin D for cripples.  Eat vegan, no caffeine. Clean.  Avoid nursing mothers and contaminated fabrics.

	Pneumonia: Streptococcus pneumoniae, Chlamydia pneumoniae and Staphylococcus aureus acquired from hospitals, 

Strep + Staph = toxic shock syndrome   
	The term pneumonia is used to describe any severe respiratory infection, these strains are most highly contagious, also cause meningitis, ear and skin infection, endocarditis and mix and mutate with other resistant systemic bacterial and viral infections.
	penicillin, ceftriaxone, cefotaxime and cardiovascular exercise.  The corticosteroid Prednisone is also used, but is immune-suppressant.  Ventilation in hospitals saves lives.  Antitoxin for Step/Staph toxic shock syndrome.  Eat vegan.  Drink safely. Clean. Avoid people for their sake.     

	Fungal Agent
	
	

	Histoplasma capsulatum 
	The Ohio and Mississippi River valleys are the most heavily contaminated regions in the United States, although distribution of the organism is worldwide.  Infection results from the inhalation of spores from an environmental source and leads to several clinical states.
	A total dose of 500 to 1000 mg of amphotericin B is used to treat severe primary infections, and 2 to 2.5 gm is used to treat all symptomatic disseminated infection.  Ketoconazole 400 to 800 mg/day are used for non-meningeal infection and 800 to 1200 mg/day for disseminated infections with meningitis.  

	Aspergillus fumigatus, A. flavus, A. niger and others 
	Allergic aspergillosis, invasive or disseminated infection or fungus ball (or mycetoma), allergic bronchopulmonary or invasive disease, releases carcinogenic aflotoxin.   
	A total dose of 500 to 1000 mg of amphotericin B is used to treat severe primary infections. Oral sporanox (itraconazole) is reported to be effective.  Hydrocortisone crème used topically on affected bonchopulmonary region-chest or nose, cures.


Source: Hospitals & Asylums HA-24-4-11
B. Pulmonology -The respiratory system includes the nose, mouth, a pair of lungs, the tubes or airway to the lungs, chest bones and muscles. Oxygen is pumped into the lungs by the respiratory muscles and is brought into close contact with blood, into which it passively diffuses, at the level of the pulmonary capillaries in the alveoli. Carrier molecules in the blood, hemoglobin, bind the O2 to make blood, pumped by the heart, as efficient as the air in transporting O2. Each cell in the body is equipped with a specialized furnace, the mitochondria, which burns carbohydrates with O2 to produce the high-energy ATP molecules that fuel the cells' functions, and ultimately maintain the life of the whole organism. O2 is transformed into water by this process and with carbon dioxide (CO2) is returned to the external environment where it is recycled by plants into O2 and carbohydrate by solar energy. Humans can tolerate only 5 minutes of oxygen (O2) deprivation without irreversible damage and death.  Any change in pH, whether produced by respiratory or metabolic changes, alters O2 affinity. Under pathologic conditions, blood pH can deviate markedly from pH 7.4 and have profound implications in oxygen delivery. Low pH may hamper oxygen uptake in the lung.  Addition of CO2 to blood causes pH to fall by 0.03 to 0.05 units. Sputum has a pH of 7.0 and must be removed through daily naso-bronchial hygiene. Ascent to high altitudes produces both hypoxemia and respiratory alkalosis. Alkalinity can be prevented by administration of acetazolamide.  Acidosis is often corrected by hyperventilating through pursed lips and its cure is dependent on the excretion of acid by the kidneys.  Bicarbonate therapy is most effective when plasma bicarbonate is low and there is little be gained when the initial (HCO3-) is above 20 to 1 mEq/liter.

1. The treatment of cough is successful in over 95% of cases.  All narcotic antitussives are effective cough suppressants. Dextromethorphan hydrobromide is the most common nonnarcotic cough suppressant, it is slightly less effective.  Around 2010 the FDA removed some 600 different types of flu remedies from the market.  The FDA has approved Allegra (Sanofi-Aventis) and Children's Allegra (fexofenadine) and Allegra-D (fexofenadine and pseudoephedrine) product lines to be marketed over-the-counter. The two prescription antivirals for the flu are Oseltamivir (Tamiflu) and Zanamivir (Relenza), Amantadine (Symmetrel) is also highly effective and much cheaper, for Haemophilus influenza the antiviral Amantadine (Symmetrel) and antimicrobials ampicillin (Principen) or levofloxacin (Levaquin) are also used. Winter 2012-2013 the flu vaccine was reported to be only 8% effective.  Respiratory syncytial virus (RSV) infections are treated with NSAIDS such as acetaminophen or ibuprofen and corticosteroids may be administered if the pneumonia worsens.  Antibiotics should be administered if an ear infection (otitis media) or pneumonia develop.  For Severe Acute Respiratory Syndrome (SARS), a coronavirus, the treatment with no fatalities was to ventilate the patient and medicate with the antibiotic levofloxacin (Levaquin), and corticosteroids methylprednisolone IV and then prednisone. Vaccines are the greatest achievement of modern preventive medicine.  Polio and smallpox have been eradicated and one more generation of vaccines will eliminate whooping cough, measles and mumps as threats to our children.  Allergies have become more common since vaccines and GM crops saturated the market.  Antihistamines are sedative and 100 immunotherapy injections is a lot.  Herbal medicine is successful in the treatment of viral and allergic illnesses.  For allergic rhinitis the best treatment is the essential oils of fresh Lavender, Lemonbalm, and Peppermint in the nose, or as drops on the tongue or mix the oils in a ¼ cup of juice or water, swish 10-20 seconds in the mouth and swallow, relief should be instant, use must continue. Eucalyptus oil kill dust mites, a common household allergen.  Take Vitamin C 200-1,000 mg daily to shorten duration of cold. Oranges, Echinacea and elderberry are high in vitamin C and very good at treating colds.
2. Initial therapy for acute asthma and chronic obstructive pulmonary disease (COPD) should include supplemental oxygen and inhaled beta-adrenergic drugs.  Corticosteroids are indicated if the initial response is insufficient or if the patient has had several recent asthma attacks.  Corticosteroids are the mainstay of treatment.  There are two chief types of bronchodilator drugs: adrenergic agents (Ephedra aquisetina and E. sinica and synthetics) and those derived from theophylline (originally isolated from tea, Camellia sinensis) which act directly on the bronchial muscle to relieve obstructions, increase coronary blood flow and stimulate respiration centrally.  Corticosteroids, sporanox (itraconazole) oral and amphotericin B are the only medicines indicated for Aspergillus spp. which causes invasive pulmonary aspergillosis, and releases a most highly carcinogenic aflotoxin, as well as the other fungi treated by ketoconazole Coccidiodes immitis, Cryptococcus neoformans, Candida organisms, Histoplasma capsulatum, and Blastomyces dermatitidis. Hypoxemia can be effectively corrected by using controlled oxygen enrichment by double nasal cannula or Venturi masks.  Expectorants and mucolytics such as guafenesin or the herb mullein help liquefy secretions and allow one to cough up mucus more easily.  One of the best expectorants is water.  Drinking an adequate amount of water, about one quart per day, will make clearing phlegm easier, which may lead to improved breathing. Tea as an oral treatment of 100 patients for 20 days proved effective in 93% of cases, of which 58% could be described as excellent.  During the course of treatment, sputum decreased in 91% of the cases, cough in 85% and asthmatic symptoms in 58.1%. 

3. Streptococcus pneumoniae is the most common bacterial cause of pneumonia. Pneumococcus, Haemophilus influenzae, Legionella pnemonphila, Mycoplasma and viruses abound in the community and gram-negative bacteria and Staphylococcus species in hospitals.  COPD patients are vulnerable to the typical community-acquired infections. The bacterium Legionella pneumophila causes both Legionnare’s disease and Pontiac fever and is an occupational hazard contaminating air-conditioning units and water reservoirs. Empiric therapy for the majority of immune-compromised patients with a presumed pulmonary infection includes antibiotic coverage for both gram-positive and gram-negative organisms (usually a semi-synthetic penicillin or a cephalosporin plus an aminoglycoside.  Penicillin by mouth and corticosteroids by mouth or nebulizer may be effective in simple lung abscesses. Inpatient treatment of lung abscess, especially the putrid variety, should be 2 to 6 million U crystalline penicillin G intravenously daily; 600,000 U procaine penicillin G intramuscularly every 6 hours for 4 weeks may be sufficient in milder cases.  In the presence of serious penicillin hypersensitivity, clindamycin 600 mg 4 times daily, lincomycin 600 mg intramuscularly every 6 hours, or erythromycin 2 gm/day may also be used.  Some observers are in favor of adding streptomycin 1 gm intramuscularly daily for at least the first 7 to 10 days, or tetracycline 2 gm daily to 3 to 5 days, then 1 gm daily. If Staphylococcus aureus is found and believed to be a causative agent, intravenous methicillin, or an equivalent drug such as nafcillin, 8 to 16 gm daily, if penicillin resistant.  Vancomycin, 500 mg intravenously every 6 hours is an effective anti-staphylococcus drug but has significant toxicity, resistance and probably should seldom be used.  Antimicrobial treatment should be continued for at least 2 to 3 months, sometimes even longer.  Oral doxycycline 100 mg the once a day antibiotic, for the treatment of methicillin resistant S. aureus (MRSA), seems more ideal than hospital treatment for a hospital acquired infection and works much faster and for lower cost.  If Klebsiella organisms are found and are the causative agent, the initial therapy should include kanamycin, 15 mg/kg/day intramuscularly in 2 or 3 divided doses, the total dose being decreased if renal insufficiency is present or appears.  When Pseudomonas is clearly the causative organisms, gentamycin or tobramycin should be used. Metronidazole (Flagyl ER) is indicated for the treatment of Bacteroides spp. (e.g. B. fragilis).  Doxycycline, the once a day antibiotic, should be prescribed at hospital discharge to prevent hospital acquired staph infections. Although azithromycin (Zmax), the world's best-selling antibiotic, may be more a day or two more effective in most cases, penicillin or ampicillin (Principen) are the standard treatment for pneumonia, meningitis and upper respiratory infections, and erythromycin, a streptomycin like Zmax, is the traditional generic alternative for patients allergic to penicillin.  In 1989 ten drugs were used for the treatment of tuberculosis and non-tubercular mycobacteria (NTM), the four most important are isoniazid (INH), rifampin, pyrazinamide, and ethambutol with 95% cure rates in a 6 to 9 month short course.
C. COPD (chronic obstructive pulmonary disease) is primarily a smoker’s disease, which clusters in families and worsens with age.  Doctors have learned about the underlying processes which damage the airways and alveoli and have developed powerful therapeutic approaches, and can improve the lives of patients diagnosed with COPD, even in advanced stages.  Oxygen studies have resulted in improved survival and life quality.  Today most people with COPD live into their seventies or eighties, a normal life span. The National Lung Health Education Program (NLHEP) aims to identify patients in incipient stages of disease, who are mostly smokers beginning to lose airflow.  A simple device, known as a spirometer, measures both airflow and volume.  This device should be present in all primary care physicians’ offices.  Early identification can lead to smoking cessation, which is the most important therapeutic intervention. Chronic obstructive pulmonary disease (COPD) and chronic obstructive lung disease (COLD) are terms that the medical profession uses to describe chronic bronchitis, asthmatic bronchitis, and emphysema.  They share a common trait: persistent difficulty in getting the air to flow out of the lung normally.  Eighty-two percent of those who die of COPD are smokers, and smokers are ten times more likely than non-smokers to die of the illness.  COPD is lung damage caused by prolonged infection.  Although many of the lung changes of COPD are permanent, improvement in symptoms and signs of disease often begins by stopping smoking. Industrial pollutants may also be a factor in some cases of emphysema.  Prolonged exposure to cadmium or certain airborne fibers favors the later development of lung disease.  Emphysema can also be caused by an inherited problem which affects how your body reacts to lung damage.  Those who inherit a low level of a chemical called alpha-1 antitrypsin the lungs are easily damaged.  Emphysema can develop over the years and the lungs overreact to cigarette smoke and to infections.  The prominent features of chronic obstructive pulmonary disease are cough, unusual amounts of sputum, and shortness of breath, with constant fatigue.  Next to coronary heart disease, COPD accounts for more severe disability and untimely deaths than any other health-related problem in the United States.  According to the American Lung Association, 15.4 million Americans are affected with COPD.  People who smoke and develop COPD are more likely to develop cancer than those who smoke and do not develop COPD due to asbestos exposure increasing risk fiftyfold and loss of the ability to tolerate the smoke.

1. Lung tissue does not regenerate, so loss of lung function is permanent.  Other parts of the body can be trained to compensate for this loss, as least to some degree, but lungs cannot be restored to their original condition after significant damage from emphysema, chronic bronchitis and severe asthma.  In COPD, the loss of oxygen is gradual, occurring over a period of years, unless there is a major illness. Chronic obstructive pulmonary disease (COPD) is a clinical syndrome of dyspnea on exertion with objective evidence of reduced airflow not explained by specific or infiltrative lung or heart disease.  Productive cough is often present.  Reduced airflow is detected on physical examination by diminution in the sounds of air movement, especially on expiration, throughout both lungs.  Reduced airflow may be measured by the standard ventilation tests (MVV, FEV1, REV1/FVC, and FEF25-75) or by measuring increased Raw (in the body plethysmograph).  Synonyms include chronic obstructive pulmonary emphysema, chronic obstructive lung disease, chronic airways obstruction, diffuse obstructive pulmonary syndrome, emphysema, chronic bronchitis, and others.  Emphysema is defined morphologically as a state of the lungs in which the air spaces distal to the terminal bronchioles are abnormally increased in size and undergo destructive changes in their walls.  Chronic bronchitis is characterized by excessive mucus secretion in the bronchial tree with chronic or recurrent productive cough on most days for a minimum of 3 months a year for not less than 2 successive years.  The diagnosis can be made only after excluding the presence of specific diseases of the lungs or bronchi, such as tuberculosis, abscess, tumor, bronchiectasis, and others that may cause identical symptoms.  COPD is almost always a mixture of emphysema and chronic bronchitis, and occasionally has elements of bronchiolitis and asthma.  In normal lungs most of the normal resistance to airflow lies in airways more than 2 mm in diameter because the total cross-sectional diameter of the smaller ones is much greater than those larger than 2 mm in diameter.  Therefore, involvement of the small airways must be extensive before MVV, FEV1, FEV1/FVC, and FEF25-75 will be abnormal . 
D. Currently Vitamin C from citrus is the most reliable medicine for the treatment of viral respiratory infections, vaccines can be effective but there are too many types of viruses to be effective. Coronaviruses are one of the viruses behind the common cold.  Named for their crown of club-shaped thorns, which can be seen with an electron microscopes, they cause colds especially during the winter and spring.  Coronaviruses need only about three days to multiply in the respiratory tract before their victim starts feeling miserable.  On average the cold lasts for a week, a few days shorter than a typical rhinovirus cold, but with more nasal congestion.  Coronaviruses are remarkably good at re-infecting their hosts, which is one reason why vaccines remain elusive. Normally there is no treatment for coronaviruses other than a caution to wash hand and keep clean.  For Severe Acute Respiratory Syndrome (SARS), a coronavirus, the treatment with no fatalities was to ventilate the patient and medicate with the antibiotic levofloxacin (Levaquin), and corticosteroids Methylprednisolone IV and then Prednisone.  

1.The rhinovirus genus is the most common cause of the common cold.  Rhinoviruses come in hundreds of types, so a universal cure is hopeless.  Rhinoviruses thrive at the average temperature of our nasal mucous membranes, about 93ºF.  They are cousins of the poliovirus, in the Picornavirus family, possessing about half the same genes, and strike in late summer and fall, in the Northern hemisphere.  A rhino cold lasts on average about a week, with peak misery on the second and third days.  There is shaky evidence that heavy doses of vitamin C may reduce the length of colds, but not the frequency of catching them.  Washing your hands is a lot is better.  Concentrated rhinoviruses in snot survive for hours on skin, plastic, wood, Formica, steel and many fabrics.  Stuff a cold and starve a fever.  A number of Over-the-Counter remedies are known to be effective with rhinoviruses ie. diphenhydramine (Benylin, Benadryl), chlorpheniramine (Telachlor, Chlo-Amine, Chlor-Trimeton, Aller-Chlor), brompheniramine (Bromphen, Nasahist B, Dimetane Extentabs) and Ipratropium intranasal (Atrovent). 

2. Adenoviruses are a family of viruses, the ones that like people cause about 5 percent of all respiratory illnesses, from mild flulike symptoms to pneumonia, involving upper and lower respiratory tract infections (URI, LRI), swollen adenoids, conjunctivitis and diarrhea.  The typical incubation period for gastroenteritis is 3-10 days; for respiratory tract infections it is between 2 and 14 days. Outbreaks of adenovirus-associated respiratory disease have been more common in the late winter, spring, and early summer; however, adenovirus infections can occur throughout the year. Most children, in urban areas, have been infected with the more common adenoviruses by the time they reach school age.  Up to twenty cases a week per one hundred WWI recruits could be expected.  Adenoviruses are often isolated from apparently healthy individuals.  The adenoviruses are a major family of icosahedral DNA containing viruses which have unique molecular biological properties.  ARD is most often associated with adenovirus types 4 and 7, and more recently adenovirus 14, in the United States. Enteric adenoviruses 40 and 41 cause gastroenteritis, usually in children. An effective vaccine against Adenovirus serotype 4 (Ad4) and serotype 7 (Ad7) was approved in 1971. The economy-driven cessation of vaccine production by its sole producer in 1996 resulted in re-emergence of outbreaks, with Ad4 predominating in 98% of cases, 5 fatalities. On March 16, 2011, the FDA approved an adenovirus vaccine for manufacture by Teva Pharmaceuticals. 

3. Echovirus is one of several families of viruses that affect the gastrointestinal tract collectively called enteroviruses. Echoviruses also cause respiratory infections.  In the US, echovirus infections are most common in the summer and fall. It is transmitted by contact with stools contaminated by the virus, and possibly by breathing in air particles from an infected person.  Serious infections with echoviruses are less common, but can be significant particularly in immune compromised patients.  As many as 1 in 5 cases of viral meningitis are caused by an Echovirus.  Complete recovery without treatment is expected in patients who have the less severe type of illness.  Infections of organs such as the heart (pericarditis and myocarditis) may cause severe distress and can be fatal.  No specific antivirals are available for the Echovirus other than hand-washing, when in contact with sick people, no vaccines are available.  Immune Globulin (IGIV) may help people with severe Echo virus infections.
E. Allergic Rhinitis (Hay Fever) is induced following exposure of the nasal mucosa to the allergen through inhalation.  The characteristic symptoms include profuse watery nasal discharge with sneezing, frequently accompanied by redness, irritated and watery eyes and headache.  In North America there are three peaks in the pattern of seasonal rhinitis: the first occurs in the spring when trees shed their pollen; the second, during the summer months, involves pollen from many grasses as well as late flowering trees and weeds, and the last peak, in the autumn, is typified by weed and secondarily by grass pollen grains.  Ragweed pollen (Ambrosia) predominates during this time and is the most allergenic pollen found in North America. Many kinds of fungi and flowering plants are responsible for allergic rhinitis.  The most important fungal allergens are found in the Deuteromycetes, particularly the families of Dematiaceae and Moniliaceae, which include such ubiquitous genera as Alternaria, Cladosporium, Aspergillus and Penicillium.  Of these Alteranria possesses the most allergenic substances.  Although they produce a great deal of windborn pollen Gymnosperms rarely elicit allergic rhinitis, whereas most windborne pollen from Agniosperms are common incitors.  The most troublesome trees in North America are the oaks (Quiercus), hickories (Carya) and elms (Ulmus) but weedy urban box elder (Acer) pollen has recently been shown to have the highest level of allergencity among tree pollen.  Many grass family (Poaceae) pollen are highly allergenic, e.g. redtop (Agrostis), sweet vernal (anthoxanthum) orchard (Bactylis), crab (Digitaria) and timothy (Phleum).  Of the weedy families, the Asteraceae, containing the ragweeds (Ambrosia), Marsh elders (Iva, cockleburs (Xanthium) and sagebrushes (Artemisia) and the Chenopodiaceae, including lamb’s quarters (Chemopodium), burning buses (Kochia), and Russian thistles (Salsola).
1. Acute symptoms are also treated by the administration of antihistamines and vasoconstrictors such as ephedrine (Ephedra sinica).  Corticosteroids are the most important class of drugs for the treatment of serious cases.  The cheapest effective  treatment is to put a dab of hydrocortisone crème on the nose.  Steroids are: Precription (nasal): Flonase (fluticasone), Nasacort (triamcinolone), Nasalide (flunisolide), Nasonex (mometasone), Pulmicort and Rhinocort (budesonide), Qvar, Vancesnase DS, Vancenase pocket inhaler, Vanceril, and Vanceril DS (beclomethasone). Steroid Nasal Sprays  People with allergies are likely to be prescribed topical nasal steroids, which are sniffed into the nose rather than inhale into the lungs.  Several nasal steroids are also approved for nonallergic rhinitis, including fluticasone (Flonase) and budesonide (Rhinocort AQ).  Decongestants: Nonprescription: Actifed Allergy Daytime, Allerest, Drixoral Nondrowsy Formula, Edifc/24, Sudafed. Nonprescription Nasal Sprays: Afrin, Cheracol, Dristan, Neo-Synephrine, Nostril/Nostrilla, Otrivin, Privine, Vicks Sinex Long-Acting. Prescription: Dura-Vent (chlorpheniramine and phenylephrine), Entex LA, Guaifed PD, Respaire, and Sinuvent (guaifenesin and phenylephrine), Exgest LA (guafenesin and phenylpropanolamine).  Anticholinergic spray: Prescription (Nasal spray): Atrovent nasal (ipratropium bromide). Prescription (inhaled): Atrovent 0.03% or 0.06%, nebulized or metered-dose inhaler.  Essential oils of lavender, lemonbalm and eucalyptus treat allergic rhinitis.  A dab of hydrocortisone crème is often curative.
F. Asthma is a disorder of the airways.  Persons with asthma have increased bronchoconstrictor responsiveness to various inhaled stimuli and have airway obstructive changes in severity spontaneously or with treatment.  Increased airway responsiveness and reversible airway obstruction are both important elements of the disorder.  Airway obstruction is caused by bronchoconstriction, increased airway secretion, and mucosal edema.  Asthma is usually mild, causing little disability, but in some persons it is severe, persistent, debilitating and even life threatening.  In the United States asthma affects 3% to 5% of the adult population.  It occurs in all age groups but begins predominantly early in life.  About one half of cases develop before age 10 and one third before age 40.  In childhood there is a 2:1 (male/female) predominance, but the prevalence equalizes by age 30. Asthma-related conditions are responsible for 14 million doctors’ visits and 2 million emergency room visits a year by children in the United States.  Between 1980 and 1994 the number of asthma cases in children under 5 increased by more than 160 percent and rose by 74 percent among children ages 5 through 14.  Asthma is the most common chronic childhood illness, in 1998 it affected an estimated 8.65 million American children, more than 12 percent of the entire under-18 population.  In 1994 that figure was just 5 percent.  Asthma counts for an estimated 11.8 million missed school days nationally and costs more than $1 billion per year in lost productivity in the United States due to parents staying home to care for their children.  Roughly 49% of infants with eczema develop asthma by age 4, and about 30 percent of all eczema cases in toddlers are lined to an allergy, of which a third are food related.  From 50 to 80% of children with asthma develop symptoms before age 5.  The vast majority of their asthma symptoms, however, are triggered by viral infections, not allergies. Studies have shown that as many as 70% of people with asthma have GERD, a chronic form of heartburn, compared with 20 to 30 percent of the general population.  Infection with the rhinovirus, which causes the common cold as well as other respiratory illnesses, can cause wheezing, often sending an asthma sufferer into a full-fledged attack.  Other infectious agents linked to asthma symptoms include respiratory syncytial virus (RSV), Chlamydia pneumoniae, and Mycoplasma pneumoniae.  Asthma patients infected with mycoplasma have six times more mast cells in their lung tissue than uninfected asthma patients, meaning they have a much greater risk of inflammation.  In some cases, a course of antibiotics may make a huge difference in the ability to control asthma symptoms 
1. Attacks of bronchial asthma are usually precipitated by inhalation of the specific allergen, and this form of allergy often has a more chronic course than seen in allergic rhinitis even though  the eliciting agents are the same. Penicillin with its antigenic benzyl penicilloyl antigenic determinants and other haptenic moieties is perhaps the worst offender, and some type of allergy appears in from 0.5% to 18% of patients using this drug therapeutically.  Hives after 24-48 hours or generalized anaphylaxis is the most common.  A survey of 300 people with asthma found that 68% had attacks a few times a year, 17% a few times per month, and 15% a few times per week or more.  84% suffer in the Spring, 76% in the fall, 73% in the winter and 64% in the summer.  Smoke was the leading cause of an asthma attack in 59% of respondents, followed closely by dust 56%, mold/mildew 52%, pollen 51%, cold air 47%, change of seasons 45%, common cold/influenza 44%, chemicals, paints, etc. 41%, hairspray, perfumes, etc. 40%, pets/animals 35%, stress, tension, anxiety 31%, exercise 29%, humidity, 23%, food 4%, other 2%, none of the above 3%.  Medications for attacks, such bronchial inhalants, particularly fast-acting corticosteroids were the most preferred treatment 96% of the time.  There are more than 5,000 deaths annually due to asthma, and asthma related deaths among children 5 to 14 years of age more than doubled from 1979 to 1995.  In one report on 51 asthma related deaths in children under age 20, researchers found a third had “trivial or mild” asthma, while a third had no previous hospitalization.  Sixty-three percent collapsed suddenly minutes after developing shortness of breath, and 78 percent died before reaching the hospital.  For half of those who died, the final attack lasted less than 2 hours.  

2. The goal in treating asthma is to use the smallest amount of medication necessary to achieve two goals: keeping the airways in the lungs open, both during attacks and over the long term, and reducing the ongoing inflammation that’s the cornerstone of the disease.  There are three types of anti-inflammatory drugs that doctors typically prescribe for asthma: inhaled corticosteroids, cromolyn and leukotriene modifiers.  To keep airways open, they often prescribe short and long acting bronchodilators known as beta2 agonists (Berger & Gordon '04: 107-108).  Most doctors follow the National Heart, Lung and Blood Institute’s step approach for treating asthma in adults and children:-Mild intermittent – prescribe only a short acting beta2 agonist for when attacks occur. Mild persistent – In addition, prescribe a daily low dosage of an inhaled corticosteroid, or cromolyn or nedocromil.  Also consider a leukotriene modifier.  Moderate persistent – Change the daily inhaled corticosteroid to a medium dosage.  Also prescribe a daily inhaled long-acting beta2-agaonist.  Continue to consider a leukotriene modifier, and continue prescribing a short-acting beta2-agonist for when attacks occur.  Severe persistent – change the daily inhaled corticosteroid to a high dosage, and prescribe oral steroids as needed for disease control.  Corticosteroid rescue inhalers are essential to the treatment of asthma and must be exempted from the Ozone export ban that goes into effect in 2020 under Montreal Protocol on Substances that Deplete the Ozone Layer.
G. Parainfluenza and respiratory synctial viruses (RSVs) cause bronchitis, bronchiolitis, sinus tenderness, swollen glands, red throat, croup and pneumonia, primarily in young children by members of the paramyxoviridae family of viruses, others of which cause mumps and measles.  Para-influenza viruses, there are four types of medical interest, cause lower respiratory diseases in kids and upper respiratory problems in adults. The virus, that strikes in fall and winter, is responsible for approximately 40-50% of croup cases and 10-15% of bronchiolitis and bronchitis cases and some pneumonias. They are highly infectious through personal contact and need invade our bodies no deeper than our noses or throats to replicate in the mucus there.  Most people grow immune to them, which is why parents at the playground aren’t hacking as much as the kids.  There is no vaccine.  People usually recover without treatment.  Theraflu was known to cure overnight.  The FDA has approved Allegra (Sanofi-Aventis) and Children's Allegra (fexofenadine) and Allegra-D (fexofenadine and pseudoephedrine) for sale Over-the-counter.  Corticosteroid inhalers and Prednisone may be effective for the treatment of chronic disease but they depress the immune system.  Treat secondary infections with Antibiotics.  

1. Respiratory syncytial virus (RSV) infections are usually mild and seem like a common cold. In most cases, RSV infections go away in about 10 to 14 days. Home treatment to ease symptoms and prevent complications is usually all that is needed.  NSAIDS such as acetaminophen or ibuprofen may be taken to relieve suffering.  Corticosteroids may be administered if the pneumonia worsens or does not go away on time.  Antibiotics are not usually necessary but should be administered if an ear infection (otitis media) or pneumonia develop, both are caused by the same Streptococcus pneumonia bacterium, treated with antibiotics, eg. Penicillin, Streptomycin and Tetracycline with probiotics to minimize side-effects.  Children who develop lower respiratory infections, especially bronchiolitis, may need medicines, such as bronchodilators, for the rest of their lives.  When selecting an inhaler for the first time, or choosing a new one after triamicinolone (Azmacort) was removed by the producer for fluorocarbon concerns, avoid salmeterol, salmeterol has been known to be fatal.  Flovent (Fluticasone Propionate) seems a safe corticosteroid inhaler, available without prescription (Generics-Discount).
H. Human influenza is a highly transmissible respiratory illness that’s caused by the influenza viruses.  We see yearly winter epidemics, called seasonal influenza that affect up to 30% of the population, killing on average 30,000 a year in the US or 350,000 globally.  The incubation time for influenza (time from exposure to onset of symptoms) is short, about two days.  The onset usually is sudden.  It is marked by chills, fever, headache, lassitude and general malaise, loss of appetite, muscular aches and pains and sometimes nausea, occasionally with vomiting.  Respiratory symptoms, such as sneezing and nasal discharge, may be present coughing, with or without sputum, may occur, and hoarseness sometimes develops.  The fever of 101-105 ° F (40.6 º C) usually lasts for two to four days.  Treatment consists of rest in bed, continuing for twenty-four to forty-eight hours after the temperature has become normal.  Flu is dangerous to the extent that it can lead to pneumonia, especially for the elderly, the malnourished, or individuals stressed by chronic lung or heart problems.  The viruses that cause flu are prone to antigenic drift, making vaccine manufacture difficult.  Type A Influenza viruses are subdivided into groups based on two surface proteins, HA and NA, Influenza B or Influenza C based on protein composition.  Type A viruses are found in many kinds of animals, including ducks, chickens, pigs, and whales, and also humans. The type B virus widely circulates in humans. Type C has been found in humans, pigs, and dogs and causes mild respiratory infections, but does not spark epidemics.  Flu viruses last for hours in dried mucus. 
1. Flu patients should, (1) Rest, (2) Drink plenty of liquids, (3) Avoid using alcohol and tobacco, (4) Take medication to relieve the symptoms of flu.  Most people who get influenza will recover in one to two weeks, but some people will develop life-threatening complications (such as pneumonia) as a result of the flu. The FDA recently removed some 600 different types of flu remedies from the market.  The most effective remedy has always been Over-the-counter Theraflu, most consumer are better the next day.  The FDA has approved Allegra (Sanofi-Aventis) and Children's Allegra (fexofenadine) and Allegra-D (fexofenadine and pseudoephedrine) product lines to be marketed over-the-counter. The two prescription antivirals that are most commonly used these days are the neuraminidase inhibitors Oseltamivir (Tamiflu) and Zanamivir (Relenza).  Systematic review of 51 studies found no evidence that the flu vaccine is any more effective than a placebo in children.  Studies published in 2008 found that influenza vaccination was not associated with a reduced risk of pneumonia in older people although it did contribute to a reduction in mortality. Dangerous complications with influenza involve bacterial infections that cause pneumonia wherefore broad spectrum antibiotics that are effective against Haemophilus influenziae such as ampicillin (Principen) or levofloxacin (Levaquin) save lives.

2.Influenza attacks the respiratory tract in humans (nose, throat, and lungs). The flu is different from a cold. Influenza usually comes on suddenly and may include these symptoms: (1) Fever, (2) Headache, (3) Tiredness (can be extreme), (4) Dry cough, (5) Sore throat, (6) Nasal congestion, (7) Body aches.  These symptoms are usually referred to as "flu-like symptoms."  An outbreak of influenza outside of the flu season (winter in the northern hemisphere) is known as a pandemic. Many people use the term "stomach flu" to describe illnesses with nausea, vomiting, or diarrhea. These symptoms can be caused by many different viruses, bacteria, or even parasites. While vomiting, diarrhea, and being nauseous or "sick to your stomach" can sometimes be related to the flu – particularly in children – these problems are rarely the main symptoms of influenza. The flu is a respiratory disease and not a stomach or intestinal disease.  The main way that influenza viruses and other respiratory ailments are spread is from person to person in respiratory droplets of coughs and sneezes. (This is called "droplet spread.") This can happen when droplets from a cough or sneeze of an infected person are propelled (generally up to 3 feet) through the air and deposited on the mouth or nose of people nearby. Though much less frequent, the viruses also can be spread when a person touches respiratory droplets on another person or an object and then touches their own mouth or nose (or someone else’s mouth or nose) before washing their hands.
3. Influenza is the deadliest disease in the history of the world.  Influenza, also known as the flu, is a contagious disease that is caused by the influenza virus.  History suggests that the influenza pandemics have occurred three times in the 20th century 1918, 1957, and 1968. The 1918 Spanish flu caused an estimated 600,000 death in the US alone, 218.4 deaths per 100,000 Americans, and between 40 and 60 million worldwide.  The 1918 Spanish Flu killed the greatest number of people over such a period of time of any natural or man made calamity.  The 1957 Asian flu, 2 million lives globally, 22 deaths per 100,000 population; and 1968 Hong Kong flu, 1 million lives globally, 13.9 deaths per 100,000 population.  The outbreak of severe acute respiratory syndrome (SARS) in 2003 lasted around three months, resulting in a total of 774 deaths from more than 8,000 cases of infections in close to 30 countries. In Hong Kong the total number of deaths was around 300, or roughly 0.004% of the population. Yet Hong Kong's GDP for the affected quarter fell an estimated 2% and retail sales fell by 6.1%.  A 2005 report by the U.S. Congressional Budget Office estimated the damage from a severe flu pandemic to the American economy at around 5% of GDP.  Of the 10 influenza pandemics over the past 300 years, about half have begun in fall or winter, while the other half began in the spring or summer, according to the Center for Infectious Disease Research and Policy at the University of Minnesota.  The infamous 1918 flu pandemic, which killed 50 million people worldwide, began in the spring, became dormant in the summer and roared back to life in the fall.  Almost all deaths related to current influenza epidemics occur among the elderly. However, mortality was greatest among the young, ages 20-40, during the 1918–1919 pandemic.  Mortality during the swine flu A(H1N1) pandemic of 2009 also seems to indicate mortality are mostly amongst people in their 30s. 

4. The virologic basis for a recurrent epidemics is a continued process of antigenic change (antigenic drift) among circulating influenza viruses. Between 1972 and 1992 influenza claimed the lives of an average of 21,000 each season with a range between 0 and 47,000 deaths, in the United States.  In recent years 95% of deaths have occurred amongst people older than 65 years of age.  Mortality is generally highest in seasons when H3N2 predominates.  In contrast to annual epidemics worldwide pandemics occur infrequently in association with the unpredictable emergence of a new Influenza A subtype.  Pandemics can lead to widespread increases in Influenza morbidity and mortality.  The 1918-1919 Spanish influenza was an A(H1N1) and led to an estimated 500,000 deaths in the United States and more than 20 million worldwide.  The 1957-1958 Asian influenza was an A(H2N2), the 1968-1969 Hong Kong Influenza was an A(H3N2).  Influenza A(H1N1) stopped circulating in 1957 and reappeared in 1977.  Influenza A(H2N2) disappeared from the human population in 1968
5. Pandemic influenza is a global threat from which no country is immune and the actions required are a shared responsibility of the whole international community. The experience of SARS has demonstrated that in the 21st century a pandemic virus could spread throughout the world in a matter of months, if not weeks.  In response WHO devised a five point strategic action plan. (1)  Reduce human exposure to the H5N1 virus. By reducing opportunities for human infection WHO would reduce opportunities for a pandemic virus to emerge. (2) Strengthen the early warning system to ensure that affected countries, WHO, and the international community have all data and clinical specimens needed for an accurate risk assessment. (3) Intensify rapid containment operations to prevent the H5N1 virus from further increasing its transmissibility among humans or delay its international spread. (4) Build capacity to cope with a pandemic to ensure that all countries have formulated and tested pandemic response plans and that WHO is fully able to perform its leadership role during a pandemic. (5) Coordinate global scientific research and development to ensure that pandemic vaccines and antiviral drugs are rapidly and widely available shortly after the start of a pandemic and that scientific understanding of the virus evolves quickly.
I. People who inhale the spores of Histoplasma capsulatum generally do not develop symptoms.  The saprophytic form of the fungus is found in the soil of chicken houses, in caves where bats reside, and in the droppings from starlings and blackbirds.  The Ohio and Mississippi River valleys are the most heavily contaminated regions in the United States, although distribution of the organism is worldwide.  Infection results from the inhalation of spores from an environmental source and leads to several clinical states.  In asymptomatic infection, multiple parenchymal or hilar calcifications may be found in the chest radiograph.  Acute symptomatic infection may mimic a viral upper respiratory tract infection with low-grade fever, generalized somatic symptoms, and dry cough that lasts from a few days to a few weeks.  Soft, scattered pulmonary infiltrates plus hilar and mediastinal lymphadenopathy are characteristic and usually resolve without residual structural damage.  A severe confluent pneumonia that persists for 2 to 3 months or acute respiratory distress syndrome and death may follow inhalation of a large number of organisms from a heavily contaminated source.  Progressive destruction of lung tissue and loss of pulmonary function is due to the continuing mycotic infection.  Treatment with amphotericin B appears to slow the progression of chronic cavitary disease, but it does not significantly improve lung function.  Immune disturbance diseases, such as leukemia, lymphoproliferative syndromes and AIDS predispose patients to histoplasmosis.  Adrenal insufficiency is found in half of the instances of disseminated disease.  Histoplasmomas are healed primary pulmonary or lymph node foci of infection.  Typically they have a fibrotic capsule and a caseaous center that contains a calcified nodule.  They often increase in size form less than 1 to 4 cm over a 10-year to 25-year period.  Distinguishing them from neoplasia may be difficult.  The diagnosis of histoplasmosis must be made by isolation of the organism in culture or histologic specimen.  Sputum, blood and urine are reliable.  Skin testing with histoplasmin, an antigenic preparation made from a culture filtrate of the mycelia, is useful as an epidemiologic tool but does not have good clinical reliability.  A total dose of 500 to 1000 mg of amphotericin B is used to treat severe primary infections, and 2 to 2.5 gm is used to treat all symptomatic disseminated infection.  Ketoconazole has been used in the treatment of disseminated histoplasmosis; its role is yet to be fully defined, but it is probably adjunctive to amphotericin B.  
1. Aspergillosis is caused by species of the ubiquitous mold Aspergillus.  Infections caused by Aspergillus fumigatus, A. flavus, A. niger and others result in allergic aspergillosis, invasive or disseminated infection or fungus ball (or mycetoma).  Fungus ball may develop in the setting of allergic bronchopulmonary or invasive disease.  Bronchopulmonary aspergillosis is frequently a progressive disease with IgE-mediated asthma and IgG-mediated type III parenchymal reactions. Common signs and symptoms are repeated attacks of wheezing with fever, evanescent pulmonary infiltrates, bronchial plugging, repeated isolation of Aspergillus from sputum, eosinophilia, and positive skin test results to Aspergillus antigen.  Serum IgG antibody levels to Aspergillus organisms and total serum IgE are elevated.  Central saccular bronchiectasis can often be identified in the middle-lung or upper-lung fields in chest radiographs.  Patients expectorate brown sputum plugs that contain the organisms.  Long-term therapy with oral corticosteroids plus standard antiasthma regiments are often required to control the disease process.  Colonization of the tracheobronchial tree with concentric rings of hyphae and surrounding fibrosing granulomatous inflammation or chonic nonspecific inflammatory elements occur in patients with chronic obstructive pulmonary disease.  Periodic acid-schiff or silver stains are used to demonstrate Aspergillus hyphae in histologic sections.  Since symptoms in invasive aspergillosis are usually related to the point of entry and since 90% or more begin in the lungs, fever, chills, shortness of breath, non-productive cough, and pleuritic pain are commonly noted.  Hemorrhagic infarction or necrotizing bronchopneumonia are noted.  Life-threatening hemoptysis is a major clinical presentation of mycetoma.  Other complications include bacterial lung abscess, bronchopleural fistula with fungal empyema and spread of infection to thoracic vertebral bodies.  The diagnosis of invasive disease is usually difficult because cultures only transiently yield positive results.  Aspergillus organisms are a frequent laboratory contaminant and this further complicates the certainty of diagnosis.  In immunocompromised situations, aggressive therapy with amphotericin B must be initiated.  Systemic therapy with amphotericin B for fungus ball is of no value.  Occasionally control of symptoms and reduction in the size of the fungus ball can be achieved by aerosol or insufflation of amphotericin B.  Surgical excision is the treatment of choice; the major justification for resection is life-threatening hemmhorage, with a mortality of 5% to 10%.  The outcome of surgical therapy usually depends on the degree of underlying lung disease.
2. Cryptococcosis is caused by Cryptococcus neoformans, a yeast that can be isolated from the excreta of pigeons and other birds.  Although Cryptococci organisms in nature are largely unencapsulated, they rapidly form a polysaccharide capsule that protects them from attack by neutrophils and monocytes following their inhalation into the lung.  Multiform pulmonary lesions can develop, ranging from an asymptomatic solitary nodule to nonspecific pulmonary infiltrates, and occasionally are associated with pleural effusion, cavitation and calcification.  Cryptococcal pneumonia, as well as bronchial colonization, often occurs without subsequent spread to the central nervous system (CNS).  Although most cases of pulmonary cryptococcosis resolve without specific therapy, some develop progressive pneumonic spread, whereas others remain clinically and radiographically stable for extended periods.   In AIDS patients Cryptococcus infection is 80% fatal.  Amphotericin B with or without flucytosine remains the treatment of choice for meningeal cryptococcosis.  Modification of the dose of amphotericin B from 2 to 3 grams may be successful when one is dealing only with pulmonary cryptococcosis.  Either perioperative flyctosine, ketoconazole, or miconazole may be used to prevent the 5% incidence of cryptococcal meningitis associated with resection of pulmonary lesions.  A dab of hydrocortisone crème on the chest often cures fungal infections of the lungs. 
§317i Sex Therapy
A. As HIV was tamed by antiretrovirals there has been an increase in syphilis and other sexually transmitted diseases.  Neisseria gonorrhoeae (Gonorrhea), Chlamydia trachomatis (Lymphogranuloma venereum), Ureaplasma urealyticum (Nongonococcal urethritis), Trichomonas vaginalis (Trichomas),  Treponema pallidum (Syphilis), Haemophilus ducreyi (Chancroid), Calymmatobacterium granulomatis (Granuloma inguinale), Phthirus pubis (Louse), Sarcoptes scabiei (Scabies), viral Hepatitis, Herpes simplex virus, Human papillomavirus (venereal warts), HIV and Zika virus are sexually transmitted diseases (STDs).  Acquired Immune Deficiency Syndrome (AIDS) is a group of unusual diseases that HIV infected persons are vulnerable to.  Thirty to 80% of homosexual men test seropositive for hepatitis B.  Zika virus is transmitted primarily through the bite of Aedes aegypti mosquitoes but Zika virus can also be transmitted through sex without a condom.  Most reported sexual transmissions have been from persons with symptomatic Zika virus infections.  Concentrations of detectable Zika virus RNA in semen decrease after infection. Zika virus RNA was cultured in semen for three months on average, with the longest period of reported detection 188 days after symptom onset.  Zika virus RNA has been detected in the serum of non-pregnant persons up to 11–13 days after symptom onset; in the serum of pregnant women, Zika virus RNA has been detected up to 10 weeks after symptom onset .  CDC now recommends that all men with possible Zika virus exposure who are considering attempting conception with their partner, regardless of symptom status, wait to conceive until at least 6 months after symptom onset (if symptomatic) or last possible Zika virus exposure (if asymptomatic). Recommendations for women planning to conceive remain unchanged: women with possible Zika virus exposure are recommended to wait to conceive until at least 8 weeks after symptom onset (if symptomatic) or last possible Zika virus exposure (if asymptomatic).  Acyclovir is prescribed for Herpes.  Doxycycline 100 mg PO or Tetracycline 500 mg PO are effective treatments for all the bacterial infection caused sexually transmitted diseases - gonococcus, chlamydia, non-gonococcal urethritis and syphilis – except T. vaginalis that is treated with metronidazole  400 mg PO.  Sexual assault prophylaxis is either Ceftriaxone 250 mg IM + Metronidazle 2 gm po as single dose + Azithromycin 1 gm po once) or Doxycycline 100 mg po bid for 7 days.  The once a day antiretroviral to the treatment of HIV patients is called Atripla.  There are new medicines to help prevent the spread of HIV to children in utero or during sex.                                                                                                                                                                                                                                                                                                                                                                                                                                 
1. Gonococcal urethritis reached a peak incidence in 1975 and is now declining in frequency while the incidence of nongonococcal urethritis is rising.  On a gram-stained smear of urethral scrapings, Neisseria gonorrhoeae are gram-negative diplococcic located within the neutrophils.  The intracellular diplococcus causes neutrophil, lymphocyte and plasma cell infiltration of the tissues.  Concurrent infections with chlamydia and other organisms are common.  The urethra is the most common site of infection in all men.  In heterosexual men the pharynx is infected in 7%, and in homosexual men, 40% and the rectum in 25%.  A single episode of intercourse with an infected female partner carries a transmission risk of 17-20% for the male; however the female partner of an infected male will contract the disease about 80% of the time.  In males, the usual symptoms of gonorrhea are urethral discharge and dysuria.  There may be only urethral itching.  The usual incubation period is 3-10 days but may be any time from 12 hours to 3 months.  Without treatment, urethritis will persist for 3-7 weeks, with 95% of men becoming asymptomatic after 3 months.  Gonococcal urethritis may be asymptomatic in 40-60% of contacts of partners with known gonorrhea.  Spread down the vas deferens to the epididymis may lead to acute epididymitis.  The discharge with gonococcal urethritis is usually yellow or brown.  The patient is best examined 1 hour, preferably 4 hours, after last voiding, so that the discharge will not be washed away.  A calcium alginate swab is then inserted 2-3 c into the urethra and rotated gently.  The gram-stained smear should show evidence of urethritis, with 4 or more leukocytes per high-power field (400x).  Cultures of pharyngeal and rectal scrapings are required if there is a history of oral or rectal intercourse.  Obtain a swab from the rectal mucosa by anoscopy.  A gram-stained smear is positive if gram-negative diplococcic are seen within polymorphonuclear leukocytes.  The specificity of gram-stained smear in gonococcal urethritis is 95% and 60% in rectal gonorrhea.  Condoms, if properly used, will prevent the spread of N. gonorrhoeae.  
2. Nonoxynol-9, a vaginal spermicide, has been shown to kill gonococcus and is even more effective used with a contraceptive diaphragm.  Antibiotic prophylaxis may be effective but may lead to resistant strains.  The growth of plasmid-mediated beta-lactamase-producing N. gonorrhea and chromosome mediated penicillin and tetracycline-resistant N. gonorrhoeae has led to the use of intramuscular ceftriaxone, or cefotaxime plus probenicid (oral); or cefoxitin, plus probenecid (oral) or spectinomycin in areas where resistance is common.  The WHO treatment for gonococcal epididymitis is a single dose of amoxicillin 3 g given intramuscularly; ampicillin 3.5 g given intramuscularly; or aqueous procaine penicillin, 4.8 x 106 units given intramuscularly; plus either tetracycline, 500 mg orally 4 times a day for 10 days, or doxycycline, 100 mg orally twice a day for 10 days.  The treatment for disseminated gonococcal infection is crystalline penicillin G, 10 million units given intravenously daily for 3 days or until symptoms improve.  Then, amoxicillin, 3 g orally daily, or ampicillin, 3.5 g orally daily, is given to complete to 5 to 7 day course.  Urethral strictures require urethral dilations or surgical interventions.  Treatment regimens for rectal and pharyngeal gonorrhea are the same as for uncomplicated gonococcal infection described above, except that amoxicillin and doxycycline are not effective.  Once the infection has been treated properly, the discharge should disappear within 12 hours.  In the 10-35% of patient with concurrent infection due to Chlamydia who do not receive a 7 day regimen of tetracycline and doxycycline, there may remain a thin clear urethral discharge.  Cure of gonococcal urethritis should be established by gram-stained smear of urethral tissue in 10 days.  If the infection has not been cured, spectinomycin is commonly selected, the recommended dose is 2 g given intramuscularly once only.  The cure rate is about 95% (Mayer & Berger '88: 262-265).  Gonococcal conjunctivitis, disseminated gonococcal infection, endocarditis (2 gm), pharyngitis (+Azithro 1 gm po x 1 or doxy 100 mg po bid x 7 days), urethritis, cervicitis, proctitis (+Azithro 1 gm po x 1 or doxy 100 mg po bid x 7 days), is treated with Ceftriaxone 1gm IM or IV q24h. 

3. Urethritis is nongonococcal more than 50% of the time.  The most important and potentially dangerous pathogen is Chlamydia trachomatis.  C. trachomatis is a small bacterium and an obligate intracellular parasite of columnar or pseudocolumnar epithelium.  Two species of Chlamydia exist: Chlamydia psittaci, which causes psittacosis, and C. trachomatis, which has 15 serotypes.  Serotypes A-C cause hyperendemic blinding trachoma; serotypes D-K cause genital tract infection, and serotypes L1-L3 cause lymphogranuloma venereum.  C. trachomatis can be recovered from the urethra in 25-60% of heterosexual men with nongonococcal urethritis, in 4-35% of men with gonorrhea, and in 0-7% of men in sexually transmitted disease clinics without symptoms of urethritis.  Asymptomatic infection occurs in 28% of the contacts of women with chlamydial cervical infections.  Chlamydia trachomatis immunotypes L1, L2 and L3 cause lymphogranuloma venereum.  The disease is characterized by a transient genital lesion followed by lymphadenitis and, possibly, rectal strictures.  The inguinal and subinguinal lymph nodes may become matted, undergo suppuration and form multiple sinuses.  A papule or pustule appears 5-21 days after sexual exposure.  Unilateral lymphadenopathy is most common and may be the initial symptom.  At the stage of bubo formation, constitutional symptoms are commonly present (e.g. chills, fever, headache, generalized joint pains, nausea and vomiting.  Skin rashes are frequent.  The white blood count may reach 20,000/µL if the lymph nodes are invaded.  Anemia may be present.  Proteins (globulin) are elevated.  The most specific test in the diagnosis of lymphogranuloma venereum is culture of C. trachomatis from an inguinal node aspirate.  Lymphogranuloma venereum is treated with antibiotics that are effective in other chlamydial infections.  Tetracycline is the drug of choice, 500 mg orally 4 times daily for 2 weeks.  Doxycycline 100 mg bid x 7 days or Azithro 1 gm po singe dose in pregnancy (Gilbert et al '14: 23).  Alternatives include erythromycin, 500 mg orally 4 times daily, and sulfamethoxazole, 1 g orally twice daily.  Treatment with any of these medications should continue for at least 2 weeks.  Aspiration of fluctuant nodes is indicated.  Draining sinuses can be excised.  Rectal stenosis may require surgery.  The prognosis is excellent if the disease is treated promptly.  The late complications are genital elephantitis and rectal stricture. 
4. Ureaplasma urealyticum may be the cause of nongonococcal urethritis in 20-50% of cases.  Urethral cultures from 40% of men with a history of 3-5 sexual partners will yield U. urealyticum whether or not they have urethritis.  In men with C. trachomatis-negative cultures and U. urealyticum-positive cultures, the urethritis responds poorly to sulfonamides but well to aminocyclitols (e.g. spectinomycin)(to which U. urealyticum but not C. trachomatis is sensitive).  Some of the 14 different serotypes of U. urealyticum may be more pathogenic than others.  20-30% of men with acute urethritis are negative for N. gonorrhoeae, C. trachomatis and U. urealyticum.  Some of these men respond to antibiotic treatment, but persistence and recurrence of infection are common.  Most nongonococcal urethritis responds promptly to tetracycline.  Give tetracycline, 500 mg orally 4 times a day for 7 days, or minocycline or doxycycline, 100 mg twice a day for 7 days; or erythromycin, 500 mg 4 times a day for 7 days.  Examine and treat sexual partners with the same regimen.  Of the 3 species of trichomonads that infect humans, only Trichomonas vaginalis causes clinical disease.  There is consensus that T. vaginalis is sexually transmitted in almost all instances.  T. vaginalis has been isolated from 14-60% of male partners of infected women and in 67-100% of female partners of infected males.  Most infections due to T. vaginalis in men are asymptomatic, and some feel that men serve primarily as vectors for transmission of symptomatic disease to women  Most trichomonad infections respond promptly to Metronidazole, 2 g orally as a single dose, should be given to patient and partner whether they are symptomatic or not.  
B. Syphilis is caused by Treponema pallidum, a spirochete, which gains access through the intact or abraded skin or mucous membranes, usually by sexual contact.  The patient usually presents with a painless penile sore (chancre) 2-4 weeks after sexual exposure. The syphilitic (hard) chancre is relatively deep, has indurated edges and a clean base, and is not tender on pressure.  Without treatment, the lesion will heal spontaneously and slowly.  The diagnosis is made by finding the spirochetes on Dark-field examination of scrapings of the base of the chancre or by fluorescent antibody techniques.  The serologic tests may remain negative for 1-3 weeks after the appearance of the chancre.   The quickest and least expensive examination, the fluorescent treponema antibody-absorption test (FTS-ABS) is also the most specific and sensitive.  All penile lesions should be considered syphilis until proved otherwise.  A differential diagnosis is with chancroid, lymphogranuloma venereum, granuloma inguinale, balanitides of varying cause, carcinoma, scabies, psoriasis, lichen planus, leukoplakia, erythroplasia, and infection due to herpes simplex virus.  Urologic complications are rare and occur in the tertiary form of the disease.  If exposure has occurred, give benzathine penicillin G, 2.4 million units intramuscularly in a single dose.  Patients with early syphilis (primary, secondary, or latent of less than 1 year's duration) should receive benzathine penicillin G, 2.4 million units intramuscularly in a single dose.  Patients allergic to penicillin should receive doxycycline 100 mg po bid x 14 days, tetracycline hydrochloride, 500 mg orally 4 times daily for 15 days, or erythromycin, 500 mg orally 4 times daily for 15 days. The prognosis is excellent, relapse is rare.  If it occurs, more intensive penicillin therapy is required.
1. Primary syphilis manifests as a hard, painless ulcer, a chancre of the vulva, vagina, cervix or penis.  If untreated 50% develop secondary infection and 50% develop latent syphilis. Secondary syphilis develops 3 weeks to 6 months after the chancre. Manifestatoins inclue a maculopapular palmar/plantar rash and condyloma lata (gray white vulvar patches).  Latent syphilis has positive serology withotu clinical manifestations.  Tertiary syphilis causes CNS (paresis, tubes dorsalis, optic atrophy), aortic aneurysms, and bone gummas.  Diagnosis is by nontreponemal tests (VDRL) and RPR) that is confirmed with treponemal test (FTA-ABS or microhemagglutination – T. pallidum).  In the first year of syphilis Benzathine penicillin G (Bicillin L-A) 2.4 million U IM x 1 or Doxycycline (Monodox, Periostat, Vibramycin) 100 mg PO bid x 14 days or Tetracycline (Achromycin, Panmycin, Sumycin, Tetracap) 500 mg PO qid x 14 days. Late syphilis after one year is treated with Benzathine penicillin G 2.4 million U IM q weeks x 3 or Doxycycline 100 mg PO bid x 14 d (4 wks) or Tetracycline 500 mg PO qid x 14 d ( 4 wks).  Pregnant patients with penicillin allergy should be desensitized (Wright et al :03: 223-224).  Penicillin is safer than tetracyclines because it causes permanent yellowing of child teeth under the age of 8.  Epinephrine or hydrocortisone may be needed to treat the penicillin allergy.
2. Chancroid is a sexually transmitted disease caused by Haemophilus ducreyi.  A papule is the first lesion of chancroid, usually seen a few days after sexual exposure.  One or more painful, dirty-appearing chancroid ulcers then appear.  These are deep with flat, rugged erythematous borders that extend into the dermis and subcutaneous tissue of the surrounding skin.  Chancroid ulcers often have purulent secretions.  About 50% of patients will have fever, malaise, and headache.   A gram-stained smear reveals H. ducreyi in 50% of cases, biopsy is always diagnostic.  Response to tetracycline is excellent.  The dose of 500 mg orally 4 times daily for 10 days.  Erythromycin, 500 mg orally 4 times daily is also effective, as is trimethroprim-sulfamethoxazole, one 480mg tablet orally twice daily for ten days.  Ceftriaxone 250 mg IM single dose or Azithro 1 mg po single dose.  Cleanliness is important, washing the genitalia carefully with green soap and water immediately after intercourse has been shown to be effective.  Granuloma inguinale (Donovanosis) is a sexually transmitted chronic infection of the skin and subcutaneous tissue of the genitalia, peritoneum, and inguinal area.  It has an incubation period of 2-3 months.  The infective agent, Calymmatobacterium granulomatis, is related to Klebsiella pneumoniae.  A papule is the first sign of granuloma inguinale.  Untreated it forms an ulcer protruding above the level of the surrounding skin.  Identification of Donovan bodies, bipolar staining rods, in monocyte on a stained smear makes the diagnosis.  The use of a condom does not prevent perigenital spread.  Antibiotics are effective, complications few and the prognosis is good.  Doxycycline 100 mg po bid x 3-4 weeks, erythromycin 500 mg po qid x 3 wks or Azithromycin 1 gm po q wk x 3wks.
C. Genital herpes is of great concern.  The increasing prevalence of infection in men and women, the risk of transmission to sexual partners, the high rates of morbidity and even death associated with infections in infants, the possible association with cervical cancer, and the absence of curative therapy have made its knowledge imperative.  Herpes simplex is a double stranded DNA virus that may cause persistent or latent infections.  Most genital herpes infections are due to type 2 virus, although infection due to type 1 herpes virus, which is commonly associated with oral infections, has been reported in 10-25% of cases of genital herpes.  Herpes simplex is seen in 5% of patients seeking help at clinics for sexually transmitted disease.  In college students, herpes simplex virus infections are 10 times more common than gonorrhea or syphilis.  Although it is not inevitable that the sexual partners of an infected patient will also become infected, partners are at risk even when the infection is asymptomatic.  50-70% of herpes type 2 infections are asymptomatic.  Herpes simplex virus types 1 and 2 produce primary genital lesions of equal severity.  The first episode of disease is much more severe in persons without prior oral herpes.  The incubation period is 2-10 days.  Approximately 2% of patients with primary genital herpes develop severe sacral or autonomic nervous dysfunction resulting in urinary retention.  The lesions are tender to touch.  Adenopathy is usually bilateral, and the lymph nodes are mildly tender, nonfixed and slightly firm. Dysuria is present in 44% of men.  Herpes simplex virus can be isolated from the urethra in most patients.  Tzanch and Papanicolaou smears of lesions will demonstrate intranuclear inclusions in 50-60% of culture-positive cases.  Innumofluorescent techniques will reveal 57% of culture-positive cases.  No test is completely reliable to differentiate type 1 from type 2 infections.  Acyclovir is the first drug to show efficacy in the treatment of genital herpes.  Topical, intravenous and oral forms are effective for first-episode genital herpes.  Oral acyclovir, 200 mg 5 times daily for 5-10 days, and intravenous acyclovir appear more effective than topical therapy in the treatment of primary genital herpes.  Acyclovir decreases the duration of viral shedding, the time of crusting of lesions, and the time to healing of lesions, during which there is pain or itching.  Only the oral and intravenous forms decrease dysuria, vaginal discharge, systemic symptoms and the development of new lesions.  The mortality rate of herpetic encephalitis is reduced from >70% to 19% with acyclovir.  Bell's palsy is cured 85% of the time with placebo, 96% with prednisolone and 93% with prednisolone and acyclovir.

1. Herpes Simplex Virus causes small painful vesicles to form.  Herpes Simplex I causes vesicles to form in the mouth and on the lips.  Herpes Simplex II causes vesicles to form on the anogenital region at random times for the rest of the patient's life and is transmitted as a sexual disease.  Vesicles ulcerate to form shallow, tender lesions.  Initial episode is the most severe often with fever, myalgias, inguinal adenopathy, headache, and aseptic meningitis.  Ocular manifestations are blepharitis, keratitis, and kerotoconjunctivitis, meningitis, encephalitis, Bell's palsy, esophagitis (especially in HIV), and disseminated disease.  Recurrent episodes precede prodomal period with pain.  Diagnosis is by history, physical exam and direct fluorescent antibodies or viral cultures to confirm the diagnosis.  Primary HSV is treated with Acyclovir (Zovirax) 400 mg PO tid x 7-10 days of 200 g PO 5x/d x 7-10 days, Famciclovir (Famvir) 250 mg PO tid x 7-10 days and Valacyclovir (Valtrex) 1 g PO bid x 7-10 days.  Recurrent HSV is treated with the same dose of Acyclovir, but only 125 g of Famiciclovir and 500 mg of Valancyclovir.  Suppressive therapy if there are more than 6 occurrences in a year is 400 g Acyclovir, 250 mg Famiciclovir, and 250 mg Valacyclovir PO bid.
D. Condylomata acuminata infection by Human pappilomavirus (HPV), after a single contact with an infected partner results in a 65% transmission rate.  Following a 6-week to 3- month incubation period, infection by HPV causes soft, flesh growths on the vulva, vagina, cervix, urethral meatus, perineum and anus.  They may occasionally also be found on the tongue or oral cavity.  The growths are termed condyloma acuminata or venereal warts.  The diagnosis of condyloma acuminate is made based on physical examination but may be confirmed though biopsy of the warts.  Management options include chemical cautery, and immunologic treatments.  Patient-applied products include Podofilox (Condylox) 0.5% gel apply 2 x day bid x 3 days or Imiquimod (Aldara) 5% cream 3x/wk x 16 wks.  Clinician applied therapy involves podophyllin 10-25% every week, Treatments that are administered by a health-care provider include application of podophyllin 10-25% every week, trichloroacetic acid (TCA) weekly, cryosurgery, surgical excision, laser surgery, or intralesional injections.  Lesions exceeding 2 cm respond best to cryotherapy, cautery or laser treatment.  The safety of these medicines during pregnancy is unknown.  Molluscum contagiosum is caused by Poxvirus, flesh-colored, dome-shaped papules with central umbilication.  Diagnosis is by inspection.  They are usually self-limited but mechanical destruction by curettage, cryotherapy, laser can be used for cosmesis.  Cantharidin (blistering agent) can also be used.

E. Pediculosis pubic is caused by Phthirus pubis (louse).  Colonization by the pubic lice causes inflammation and vulvar pruritus.  Diagnosis is by visualizing the lice in a microscopic exam with mineral oil. Treatment is with Lindane (Kwell) 1% shampoo x 4 mins (not recommended in pregnancy), Permethrin (Elimite, Nix) 1% cream for 10 minutes, Purethrins with piperonyl butoxide x 10 minutes.  Launder clothes in hot water and treat sexual partners.  Scabies is caused by Sarcoptes scabiei (parasite) it is transmitted by contact and causes pruritus over the entire body.  Papules and burrows may be visualized.  It is diagnosed by inspection and microscopy.  Treatment is Permethrin 5% cream over entire body, wash off in 8-14 hours, Lindane 1% lotion over entire body, wash off in 8 hours, Ivermectin (Stromectol) 200µg/kg PO repeat in 2 weeks.  Launder in hot water, dry all cloths, linens and treat sexual partners. 
F. Acquired Immune Deficiency Syndrome (AIDS) is a chronic, life-threatening condition caused by the human immunodeficiency virus (HIV).  HIV/AIDS was first detected in the US in a Haitian immigrant in 1981, random retests of African blood samples dating back to 1959 have tested positive.  Unknown a quarter of a century ago, HIV/AIDS is now the leading cause of death and lost years of productive life for adults aged 15–59 years worldwide.  Official development assistance and other forms of global health investment are on the rise. Most of the increased spending is for HIV/AIDS. The Global Funds also gives countries the chance to derive extra public health benefits from the new funds. The opportunity exists to invest these resources so as to save millions of threatened lives through treatment, reinforce comprehensive HIV/AIDS control and strengthen some of the world’s most fragile health systems.  The objective of treating 3 million people in developing countries with antiretroviral drugs by the end of 2005 is a step on the way to the goal of universal access to antiretroviral therapy and HIV/AIDS care for all who need it. Although reported to be incurable there are personal reports of newly infected people who manage to completely recover by evading capture by bad medicine. Two Haitian doctors have managed to control the epidemic in the nation through border controls, testing and anti-viral drugs, so that the national number of HIV infected people has declined from 3% to 2%.       

G. Contraceptives act to prevent sperm and egg from uniting or prevent implantation and growth of the embryo.  These goals are accomplished by (a) inhibiting the development and release of the egg (oral contraceptives, implantable rods, long-acting progesterone injection, (b) imposing a mechanical, chemical, or temporal barrier between sperm and egg (condom,, diaphragm, foam, rhythm, and implantable rods) or (c) altering the ability of the fertilized egg to implant and grow (intrauterine devices, diethylstilbestrol, postcoital oral contraceptives, and including menstruation or abortion (RU 486).  Each approach may be used successfully, individually or in combination to prevent pregnancy.  More than 150 million worldwide have used oral contraceptives and roughly one third of sexually active, fertile women in the United State use these agents.  It is estimated tat about one half of women in the Unite States 20 to 24 years old use oral contraceptives.  Theoretical failure rates of oral contraceptives are in the range of 1% or less.  Long acting hormonal methods (injections and implantable capsules), such as Depo-Provera, have equal or better effectiveness.  Beneficial treatment for endometriosis has been obtained using combined estrogen and progestin oral contraceptive agents (e.g., Provera (medroxyprogesterone acetate); Depo-Provera (depomedroxyprogesterone acetate).  In addition to preventing pregnancy condoms and diaphragms provide an estimated 50% reduction in the transmission of sexually transmitted diseases, including gonorrhea, herpes and chlamydial, human papillomavirus and HIV.  
1. The condom is the only reliable contraceptive available to men.  Slippage and breakage rates are estimated at 5% to 8%.  The diaphragm is a springy ring with a dome of rubber applied with contraceptive jelly to cover the anterior vagina wall and cervix.  The diaphragm must be inserted (1hour) before intercourse and left in place for 6 to 8 hours afterward.  It may then be removed washed and stored.  Women who use diaphragms are about twice as likely to have urinary tract infections as women using oral contraceptives.  Modern spermicidal agents are nonoxynol-9 and octoxynol-3.  These compounds are inserted into the vagina before intercourse.  Applied high in the vagina against the cervix, from 15 to 60 minutes before intercourse.  Maximal spermicidal effectiveness is usually no more than 1 hour.  Duching should be avoided for at least 8 hours after use.  Intrauterine contraceptive devices (IUCDs or IUDs) are among the most commonly used and safe methods of interval contraception worldwide, and were used extensively in the United States until the 1980s as the result of an increase in pelvic infections.  Two medicated IUDs available in the United States are the TCU-380A (Para Gard), with 0.5%-0.8% pregnancy rates and Progestasert with 1.3%-1.6% pregnancy. Increased vaginal bleeding and menstrual pain are experienced by 5-10% of women.  Pelvic infections can be treated with doxycycline 100 mg or azithromycin (500 mg).  About 40-50% of patients will spontaneously abort in the first trimester.  Removal of the string was associated with a decreased spontaneous abortion rate of about 30%.  Yuzpe, oral contraceptive tablets contain 0.05 mg ethinyl estradiol and 0.5 mg DL-norgestrel (Ovral) or Triphasil.  Two tablets are taken within 72 hours of intercourse, followed by two tablets in 12 hours.  The failure rate is estimated at 25% with up to 98% of patients menstruating within 3 weeks.  Packaging should warn women over the age of 35 from using oral contraceptives.
H. The most frequently used therapy for infertility is clomiphene citrate, an antiestrogen.  Progesterone is given intramuscularly, and clomiphene is begun on the fifth day of menses.  Human chorionic gonadotropin (hGC) timed to substitute for the absent LH surge.  If a woman fails to respond to clomiphene citrate, FSH can be administered directly to stimulate follicular growth.  (Pergonal (menotropins)) is usually used.  Monitoring requires frequent measurement of estradiol-17β.  The therapy is expensive and includes significant risks of hyperstimulation of the ovaries, multiple gestation and fetal wastage.  In the event an anatomic abnormality, surgical treatment is usually recommended. Stimulation of labor is usually carried out with intravenous oxytocin (Pitocin). Methergine is a potent constrictor that can cause uterine contraction within several minutes; it is always given intramuscularly because intravenous administration can lead to hypertension.  Prostaglandin F2α may be given intramuscularly or directly into the myometrium by vaginal suppository.  The administration of the antibody Rh immune globulin soon after delivery can, by passive immunization, prevent an active antibody response by the mother in most cases.  

1. Conjugated estrogen (Premarin, Ogen) have been used as oral medication for decades as primary hormone preparations for estrogen replacement during menopause, carcinoma of the breast is a contraindication to estrogen replacement.  Long term synthetic hormone replacement therapy (HRT) as a way to stay young and feminine has turned into a nightmare.  A growing number of women are turning natural plant estrogens (also called phyto-estrogens).  Sage is a mild hormonal stimulant and can promote regular menstruation, offering relief from hot flashes and night sweats for menopausal women, and premature ejaculation or “night emissions” for men.  Sage (Salvia officinalis, 750 Salvia spp.) works in part, by “drying” and regulating fluids in the body.  It reduces sweating and is often used in deodorants.  1 cup of tea “dries” mother’s milk, should not be used by nursing mother.
Article 18 Hospital Pharmacy
§318 WHO Model List of Essential Medicines

A. The World Health Organization (WHO) Model Lists of Essential Medicines has been updated every two years since 1977.  The Lists present a list of minimum medicine needs for a basic health‐care system, listing the most efficacious, safe and cost‐effective medicines for priority conditions.   In case of doubt medicines may also be listed as complementary on the basis of consistent higher costs or less attractive cost-effectiveness in a variety of settings.   A hospital pharmacy would probably have every listed drug.  The WHO Model Lists of Essential Medicines was edited for the 19th time in April 2015.  The core list presents a list of minimum medicine needs for a basic health‐care system, listing the most efficacious, safe and cost–effective medicines for priority conditions. Priority conditions are selected on the basis of current and estimated future public health relevance, and potential for safe and cost‐effective treatment.  The complementary list presents essential medicines for priority diseases, for which specialized diagnostic or monitoring facilities, and/or specialist medical care, and/or specialist training are needed. In case of doubt medicines may also be listed as complementary on the basis of consistent higher costs or less attractive cost‐ effectiveness in a variety of settings.  The listed medicine should be the example of the class for which there is the best evidence for effectiveness and safety. In some cases, this may be the first medicine that is licensed for marketing; in other instances, subsequently licensed compounds may be safer or more effective. Where there is no difference in terms of efficacy and safety data, the listed medicine should be the one that is generally available at the lowest price, based on international drug price information sources. 
1. Anaesthetics: 1.1 General anaesthetics and oxygen: 1.1.1 Inhalational medicines: halothane, isoflurane, nitrous oxide, oxygen, (medicinal gas): 1.1.2 Injectable medicines: ketamine 50 mg (as hydrochloride)/ mL in 10‐ mL vial. propofol* Injection: 10 mg/ mL; 20 mg/ mL. * Thiopental may be used as an alternative depending on local availability and cost. 1.2 Local anaesthetics: bupivacaine 0.25%; 0.5% (hydrochloride) in vial for injection. Injection for spinal anaesthesia: 0.5% (hydrochloride) in 4‐ mL ampoule to be mixed with 7.5% glucose solution. Lidocaine Injection: 1%; 2% (hydrochloride) in vial. Injection for spinal anaesthesia: 5% (hydrochloride) in2‐ mL ampoule to be mixed with 7.5% glucose solution. Topical forms: 2% to 4% (hydrochloride). lidocaine + epinephrine (adrenaline) Dental cartridge: 2% (hydrochloride) + epinephrine 1:80 000. Injection: 1%; 2% (hydrochloride or sulfate) + epinephrine 1:200 000 in vial.  Complementary List: ephedrine Injection: 30 mg (hydrochloride)/ mL in 1‐ mL ampoule. (For use in spinal anaesthesia during delivery, to prevent hypotension). 1.3 Preoperative medication and sedation for short-term procedures: atropine Injection: 1 mg (sulfate) in 1‐ mL ampoule. Midazolam Injection: 1 mg/ mL. Oral liquid: 2 mg/ mL [c]. Tablet: 7.5 mg; 15 mg. morphine Injection: 10 mg (sulfate or hydrochloride) in 1‐ mL ampoule.

2. Medicine for Pain and Palliative Care: 2.1 Non-opioids and non-steroidal anti-inflammatory medicines (NSAIMs): acetylsalicylic acid Suppository: 50 mg to 150 mg. Tablet: 100 mg to 500 mg. Ibuprofen Oral liquid: 200 mg/5 mL. Tablet: 200 mg; 400 mg; 600 mg. Not in children less than 3 months. Paracetamol* Oral liquid: 125 mg/5 mL. Suppository: 100 mg. Tablet: 100 mg to 500 mg. * Not recommended for anti‐inflammatory use due to lack of proven benefit to that effect. 2.2 Opioid analgesics: codeine Tablet: 30 mg (phosphate). Morphine* Granules (slow‐release; to mix with water): 20 mg – 200 mg (morphine sulfate). Injection: 10 mg (morphine hydrochloride or morphine sulfate) in 1‐ mL ampoule. Oral liquid: 10 mg (morphine hydrochloride or morphine sulfate)/5 mL. Tablet (slow release): 10 mg–200mg (morphine hydrochloride or morphine sulfate). Tablet (immediate release): 10 mg (morphine sulfate). *Alternatives limited to hydromorphone and oxycodone 2.3 Medicines for other common symptoms in palliative care: amitriptyline Tablet: 10 mg; 25 mg; 75 mg. cyclizine [c] Injection: 50 mg/ mL. Tablet: 50 mg. Dexamethasone Injection: 4 mg/ mL in 1‐ mL ampoule (as disodium phosphate salt). Oral liquid: 2 mg/5 mL. Tablet: 2 mg [c]; 4 mg. Diazepam Injection: 5 mg/ mL. Oral liquid: 2 mg/5 mL. Rectal solution: 2.5 mg; 5 mg; 10 mg. Tablet: 5 mg; 10 mg. docusate sodium Capsule: 100 mg. Oral liquid: 50 mg/5 mL. Fluoxetine Solid oral dosage form: 20 mg (as hydrochloride). >8 years.; haloperidol Injection: 5 mg in 1‐ mL ampoule. Oral liquid: 2 mg/ mL. Solid oral dosage form: 0.5 mg; 2mg; 5 mg. hyoscine butylbromide Injection: 20 mg/ mL. hyoscine hydrobromide [c] Injection: 400 micrograms/ mL; 600 micrograms/ mL. Transdermal patches: 1 mg/72 hours. lactulose [c] Oral liquid: 3.1–3.7 g/5 mL. Loperamide Solid oral dosage form: 2 mg. Metoclopramide Injection: 5 mg (hydrochloride)/mL in 2‐mL ampoule. Oral liquid: 5 mg/5 mL. Solid oral form: 10 mg (hydrochloride). Midazolam Injection: 1 mg/ mL; 5 mg/ mL. Solid oral dosage form: 7.5 mg; 15 mg. Oral liquid: 2mg/ mL. ondansetron Injection: 2 mg base/ mL in 2‐ mL ampoule (as hydrochloride). Oral liquid: 4 mg base/5 mL. Solid oral dosage form: Eq 4 mg base; Eq 8 mg base. >1 month. senna Oral liquid: 7.5 mg/5 mL.

3. Antiallergics and Medicines Used in Anaphylaxis : dexamethasone Injection: 4 mg/ mL in 1‐ mL ampoule (as disodium phosphate salt). epinephrine (adrenaline) Injection: 1 mg (as hydrochloride or hydrogen tartrate) in 1‐ mL ampoule. Hydrocortisone Powder for injection: 100 mg (as sodium succinate) in vial. Loratadine * Oral liquid: 1 mg/ mL. Tablet: 10 mg. *There may be a role for sedating antihistamines for limited indications (EMLc). Prednisolone Oral liquid: 5 mg/ mL [c]. Tablet: 5 mg; 25 mg.

4. Antidotes and Other Substances Used in Poisoning: 4.1 Non-specific charcoal, activated Powder. 4.2 Specific: acetylcysteine Injection: 200 mg/ mL in 10‐ mL ampoule. Oral liquid: 10% [c]; 20% [c]. atropine Injection: 1 mg (sulfate) in 1‐ mL ampoule. calcium gluconate Injection: 100 mg/ mL in 10‐ mL ampoule. methylthioninium chloride (methylene blue) Injection: 10 mg/ mL in 10‐ mL ampoule. Naloxone Injection: 400 micrograms (hydrochloride) in 1‐ mL ampoule. Penicillamine Solid oral dosage form: 250 mg. potassium ferric hexacyano‐ferrate(II) ‐ 2H2O(Prussian blue) Powder for oral administration. sodium nitrite Injection: 30 mg/ mL in 10‐ mL ampoule. sodium thiosulfate Injection: 250 mg/ mL in 50‐ mL ampoule. Complementary List deferoxamine Powder for injection: 500 mg (mesilate) in vial. Dimercaprol Injection in oil: 50 mg/ mL in 2‐ mL ampoule. Fomepizole Injection: 5 mg/ mL (sulfate) in 20‐ mL ampoule or 1 g/ mL (base) in 1.5‐ mL ampoule. sodium calcium edetate Injection: 200 mg/ mL in 5‐ mL ampoule. Succimer Solid oral dosage form: 100 mg.

5. Anticonvulstants/Antiepileptics: carbamazepine Oral liquid: 100 mg/5 mL. Tablet (chewable): 100 mg; 200 mg. Tablet (scored): 100 mg; 200 mg. Diazepam Gel or rectal solution: 5 mg/ mL in 0.5 mL; 2‐ mL; 4‐ mL tubes. Lorazepam Parenteral formulation: 2 mg/ mL in 1‐ mL ampoule; 4 mg/ mL in 1‐ mL ampoule. magnesium sulfate* Injection: 0.5g/ mL in 2‐ mL ampoule (equivalent to 1 g in 2 mL; 50% weight/volume); 0.5g/ mL in 10‐ mL ampoule (equivalent to 5 g in 10 mL; 50% weight/volume). * For use in eclampsia and severe pre‐eclampsia and not for other convulsant disorders. midazolam Solution for oromucosal administration: 5 mg/mL; 10 mg/mL Ampoule*: 1 mg/ mL; 10 mg/mL *for buccal administration when solution for oromucosal administration is not available phenobarbital Injection: 200 mg/ mL (sodium). Oral liquid: 15 mg/5 mL. Tablet: 15 mg to 100 mg. Phenytoin Injection: 50 mg/ mL in 5‐ mL vial (sodium salt). Oral liquid: 25 mg to 30 mg/5 mL.* Solid oral dosage form: 25 mg; 50 mg; 100 mg (sodium salt). Tablet (chewable): 50 mg. * The presence of both 25 mg/5 mL and 30 mg/5 mL strengths on the same market would cause confusion in prescribing and dispensing and should be avoided. valproic acid (sodium valproate) Oral liquid: 200 mg/5 mL. Tablet (crushable): 100 mg. Tablet (enteric‐coated): 200 mg; 500 mg (sodium valproate). Complementary List ethosuximide Capsule: 250 mg. Oral liquid: 250 mg/5 mL. valproic acid (sodium valproate) Injection: 100 mg/ mL in 4‐ mL ampoule; 100 mg/ mL in 10‐ mL ampoule.

6. Anti-Infective Medicines: 6.1 Anthelminthics: 6.1.1 Intestinal anthelminthics: albendazole Tablet (chewable): 400 mg. Levamisole Tablet: 50 mg; 150 mg (as hydrochloride). Mebendazole Tablet (chewable): 100 mg; 500 mg. Niclosamide Tablet (chewable): 500 mg. Praziquantel Tablet: 150 mg; 600 mg. Pyrantel Oral liquid: 50 mg (as embonate or pamoate)/ mL. Tablet (chewable): 250 mg (as embonate or pamoate). 6.1.2 Antifilarials: albendazole Tablet (chewable): 400 mg. Diethylcarbamazine Tablet: 50 mg; 100 mg (dihydrogen citrate). Ivermectin Tablet (scored): 3 mg. 6.1.3 Antischistosomals and other antitrematode medicines praziquantel Tablet: 600 mg.

triclabendazole Tablet: 250 mg. Complementary List oxamniquine* Capsule: 250 mg. Oral liquid: 250 mg/5 mL. * Oxamniquine is listed for use when praziquantel treatment fails.

6.2 Antibacterials 6.2.1 Beta-lactam medicines: amoxicillin Powder for oral liquid: 125 mg (as trihydrate)/5 mL; 250 mg (as trihydrate)/5 mL [c]. Solid oral dosage form: 250 mg; 500 mg (as trihydrate). amoxicillin + clavulanic acid Oral liquid: 125 mg amoxicillin + 31.25 mg clavulanic acid/5 mL AND 250 mg amoxicillin + 62.5 mg clavulanic acid/5 mL [c]. Tablet: 500 mg (as trihydrate) + 125 mg (as potassium salt). Ampicillin Powder for injection: 500 mg; 1 g (as sodium salt) in vial. benzathine benzylpenicillin

Powder for injection: 900 mg benzylpenicillin (= 1.2 million IU) in 5‐ mL vial [c]; 1.44 g benzylpenicillin (= 2.4 million IU) in 5‐ mL vial. Benzylpenicillin Powder for injection: 600 mg (= 1 million IU); 3 g (= 5 million IU) (sodium or potassium salt) in vial. cefalexin [c] Powder for reconstitution with water: 125 mg/5 mL; 250 mg/5 mL (anhydrous). Solid oral dosage form: 250 mg (as monohydrate). Cefazolin* Powder for injection: 1 g (as sodium salt) in vial. * For surgical prophylaxis. >1 month. Cefixime* Capsule: 400 mg (as trihydrate). * Listed only for single‐dose treatment of uncomplicated anogenital gonorrhoea. Ceftriaxone* Powder for injection: 250 mg; 1 g (as sodium salt) in vial. Do not administer with calcium and avoid in infants with hyperbilirubinaemia.

6.2.2 >41 weeks corrected gestational age. Cloxacillin Capsule: 500 mg; 1 g (as sodium salt). Powder for injection: 500 mg (as sodium salt) in vial. Powder for oral liquid: 125 mg (as sodium salt)/5 mL. Phenoxymethylpenicillin Powder for oral liquid: 250 mg (as potassium salt)/5 mL. Tablet: 250 mg (as potassium salt). procaine benzylpenicillin* Powder for injection: 1 g (=1 million IU); 3 g (=3 million IU) in vial. * Procaine benzylpenicillin is not recommended as first‐line treatment for neonatal sepsis except in settings with high neonatal mortality, when given by trained health workers in cases where hospital care is not achievable. Complementary List cefotaxime* [c] Powder for injection: 250 mg per vial (as sodium salt). * 3rd generation cephalosporin of choice for use in hospitalized neonates. Ceftazidime Powder for injection: 250 mg or 1 g (as pentahydrate) in vial. imipenem* + cilastatin* Powder for injection: 250 mg (as monohydrate) + 250 mg (as sodium salt); 500 mg (as monohydrate) + 500 mg (as sodium salt) in vial. * Listed only for the treatment of life‐threatening hospital‐ based infection due to suspected or proven multidrug‐ resistant infection. Meropenem is indicated for the treatment of meningitis and is licensed for use in children over the age of 3 months.

6.2.2 Other antibacterials: azithromycin* Capsule: 250 mg; 500 mg (anhydrous). Oral liquid: 200 mg/5 mL. * Only listed for single‐dose treatment of genital Chlamydia trachomatis and of trachoma. Chloramphenicol Capsule: 250 mg. Oily suspension for injection*: 0.5 g (as sodium succinate)/ mL in 2‐ mL ampoule. * Only for the presumptive treatment of epidemic meningitis in children older than 2 years. Oral liquid: 150 mg (as palmitate)/5 mL. Powder for injection: 1 g (sodium succinate) in vial. Ciprofloxacin* Oral liquid: 250 mg/5 mL (anhydrous). Solution for IV infusion: 2 mg/ mL (as hyclate) [c]. Tablet: 250 mg (as hydrochloride). * Square box applies to adults only. Clarithromycin* Solid oral dosage form: 500 mg. * For use in combination regimens for eradication of H. Pylori in adults. Doxycycline Oral liquid: 25 mg/5 mL [c]; 50 mg/5 mL (anhydrous). Solid oral dosage form: 50 mg [c]; 100 mg (as hyclate). Use in children <8 years only for life-threatening infections when no alternative exists. Erythromycin Powder for injection: 500 mg (as lactobionate) in vial. Powder for oral liquid: 125 mg/5 mL (as stearate or estolate or ethyl succinate). Solid oral dosage form: 250 mg (as stearate or estolate or ethyl succinate). Gentamicin Injection: 10 mg; 40 mg (as sulfate)/ mL in 2‐ mL vial. Metronidazole Injection: 500 mg in 100‐ mL vial. Oral liquid: 200 mg (as benzoate)/5 mL. Suppository: 500 mg; 1 g. Tablet: 200 mg to 500 mg. Nitrofurantoin Oral liquid: 25 mg/5 mL [c]. Tablet: 100 mg. Spectinomycin Powder for injection: 2 g (as hydrochloride) in vial. sulfamethoxazole + trimethoprim Injection: 80 mg + 16 mg/ mL in 5‐ mL ampoule; 80 mg + 16 mg/ mL in 10‐ mL ampoule. Oral liquid: 200 mg + 40 mg/5 mL. Tablet: 100 mg + 20 mg; 400 mg + 80 mg; 800 mg + 160 mg. Trimethoprim Oral liquid: 50 mg/5 mL [c]. Tablet: 100 mg; 200 mg. >6 months. Complementary List clindamycin Capsule: 150 mg (as hydrochloride). Injection: 150 mg (as phosphate)/ mL. Oral liquid: 75 mg/5 mL (as palmitate) [c]. vancomycin Powder for injection: 250 mg (as hydrochloride) in vial.
6.2.3 Antileprosy medicines: Medicines used in the treatment of leprosy should never be used except in combination. Combination therapy is essential to prevent the emergence of drug resistance. Colour‐coded blister packs (MDT blister packs) containing standard two‐medicine (paucibacillary leprosy) or three‐medicine (multibacillary leprosy) combinations for adult and childhood leprosy should be used. MDT blister packs can be supplied free of charge through WHO. Clofazimine Capsule: 50 mg; 100 mg. Dapsone Tablet: 25 mg; 50 mg; 100 mg. Rifampicin Solid oral dosage form: 150 mg; 300 mg.
6.2.4 Antituberculosis medicines WHO recommends and endorses the use of fixed‐dose combinations and the development of appropriate new fixed‐dose combinations, including modified dosage forms, non‐refrigerated products and paediatric dosage forms of assured pharmaceutical quality. Ethambutol Oral liquid: 25 mg/ mL [c]. Tablet: 100 mg to 400 mg (hydrochloride). ethambutol + isoniazid Tablet: 400 mg + 150 mg. ethambutol + isoniazid + pyrazinamide + rifampicin Tablet: 275 mg + 75 mg + 400 mg + 150 mg. ethambutol + isoniazid + rifampicin Tablet: 275 mg + 75 mg + 150 mg. Isoniazid Oral liquid: 50 mg/5 mL [c]. Tablet: 100 mg to 300 mg. Tablet (scored): 50 mg. isoniazid + pyrazinamide + rifampicin Tablet: 75 mg + 400 mg + 150 mg. 150 mg + 500 mg + 150 mg (For intermittent use three times weekly). isoniazid + rifampicin Tablet: 75 mg + 150 mg; 150 mg + 300 mg. 60 mg + 60 mg (For intermittent use three times weekly). 150 mg + 150 mg (For intermittent use three times weekly). Pyrazinamide Oral liquid: 30 mg/ mL [c]. Tablet: 400 mg. Tablet (dispersible): 150 mg. Tablet (scored): 150 mg. Rifabutin Capsule: 150 mg.* * For use only in patients with HIV receiving protease inhibitors. Rifampicin Oral liquid: 20 mg/ mL [c]. Solid oral dosage form: 150 mg; 300 mg. Rifapentine* Tablet: 150 mg *For treatment of latent TB infection (LTBI) only streptomycin Powder for injection: 1 g (as sulfate) in vial.  Complementary List Reserve second‐line drugs for the treatment of multidrug‐resistant tuberculosis (MDR‐TB) should be used in specialized centres adhering to WHO standards for TB control. Amikacin Powder for injection: 100 mg; 500 mg; 1 g (as sulfate) in vial. Bedaquiline Tablet: 100 mg capreomycin Powder for injection: 1 g (as sulfate) in vial. Cycloserine* Solid oral dosage form: 250 mg. *Terizidone may be an alternative delamanid Tablet: 50 mg ethionamide* Tablet: 125 mg; 250 mg. *Protionamide may be an alternative. Kanamycin Powder for injection: 1 g (as sulfate) in vial. Levofloxacin* Tablet: 250mg; 500 mg; 750 mg. * Ofloxacin and moxifloxacin may be alternatives based on availability and programme considerations. Linezolid Injection for intravenous administration: 2 mg/ mL in 300 mL bag Powder for oral liquid: 100 mg/5 mL, Tablet: 400 mg; 600 mg p‐aminosalicylic acid Granules: 4 g in sachet. Tablet: 500 mg. streptomycin [c] Powder for injection: 1 g (as sulfate) in vial.
6.3 Antifungal medicines: amphotericin B Powder for injection: 50 mg in vial (as sodium deoxycholate or liposomal complex). Clotrimazole Athlete's foot or Vaginal cream: 1%; 10%. Vaginal tablet: 100 mg; 500 mg. Fluconazole Capsule: 50 mg. Injection: 2 mg/ mL in vial. Oral liquid: 50 mg/5 mL. Flucytosine Capsule: 250 mg. Infusion: 2.5 g in 250 mL. Griseofulvin Oral liquid: 125 mg/5 mL [c]. Solid oral dosage form: 125 mg; 250 mg. Nystatin Lozenge: 100 000 IU. Oral liquid: 50 mg/5 mL [c]; 100 000 IU/ mL [c]. Pessary: 100 000 IU. Tablet: 100 000 IU; 500 000 IU. Complementary List potassium iodide Saturated solution.
6.4 Antiviral medicines: 6.4.1 Antiherpes medicines: aciclovir Oral liquid: 200 mg/5 mL. Powder for injection: 250 mg (as sodium salt) in vial. Tablet: 200 mg. 6.4.2 Antiretrovirals: Based on current evidence and experience of use, medicines in the following three classes of antiretrovirals are included as essential medicines for treatment and prevention of HIV (prevention of mother‐to‐child transmission and post‐exposure prophylaxis). WHO emphasizes the importance of using these products in accordance with global and national guidelines. WHO recommends and endorses the use of fixed‐dose combinations and the development of appropriate new fixed‐dose combinations, including modified dosage forms, non‐refrigerated products and paediatric dosage forms of assured pharmaceutical quality. Scored tablets can be used in children and therefore can be considered for inclusion in the listing of tablets, provided that adequate quality products are available.
6.4.2.1 Nucleoside/Nucleotide reverse transcriptase inhibitors abacavir (ABC) Oral liquid: 100 mg (as sulfate)/5 mL. Tablet: 300 mg (as sulfate). lamivudine (3TC) Oral liquid: 50 mg/5 mL. Tablet: 150 mg. stavudine (d4T) Capsule: 15 mg; 20 mg; 30 mg. Powder for oral liquid: 5 mg/5 mL. tenofovir disoproxil fumarate (TDF) Tablet: 300 mg (tenofovir disoproxil fumarate – equivalent to 245 mg tenofovir disoproxil). zidovudine (ZDV or AZT) Capsule: 100 mg; 250 mg. Oral liquid: 50 mg/5 mL. Solution for IV infusion injection: 10 mg/ mL in 20‐ mL vial. Tablet: 300 mg.  6.4.2.2 Non-nucleoside reverse transcriptase inhibitors: favirenz (EFV or EFZ) Capsule: 50 mg; 100 mg; 200 mg. Tablet: 200 mg (scored); 600 mg. >3 years or >10 kg weight. nevirapine (NVP) Oral liquid: 50 mg/5 mL. Tablet: 50 mg (dispersible); 200 mg.
6.4.2.3 Protease inhibitors: Selection of protease inhibitor(s) from the Model List will need to be determined by each country after consideration of international and national treatment guidelines and experience. Ritonavir is recommended for use in combination as a pharmacological booster, and not as an antiretroviral in its own right. All other protease inhibitors should be used in boosted forms (e.g. with ritonavir). Atazanavir Solid oral dosage form: 100 mg; 150 mg; 300 mg (as sulfate). >25 kg. Darunavir Tablet: 75 mg; 400 mg; 600 mg; 800 mg >3 years. lopinavir + ritonavir (LPV/r) Oral liquid: 400 mg + 100 mg/5 mL. Tablet (heat stable): 100 mg + 25 mg; 200 mg + 50 mg. Ritonavir Oral liquid: 400 mg/5 mL. Tablet (heat stable): 25 mg; 100 mg. saquinavir (SQV) Solid oral dosage form: 200 mg; 500 mg (as mesilate). >25 kg.
Fixed-Dose Combinations: abacavir + lamivudine Tablet (dispersible, scored): 60 mg (as sulfate) + 30 mg. efavirenz + emtricitabine* + tenofovir Tablet: 600 mg + 200 mg + 300 mg (disoproxil fumarate equivalent to 245 mg tenofovir disoproxil). *Emtricitabine (FTC) is an acceptable alternative to 3TC, based on knowledge of the pharmacology, the resistance patterns and clinical trials of antiretrovirals. emtricitabine* + tenofovir Tablet: 200 mg + 300 mg (disoproxil fumarate equivalent to 245 mg tenofovir disoproxil). *Emtricitabine (FTC) is an acceptable alternative to 3TC, based on knowledge of the pharmacology, the resistance patterns and clinical trials of antiretrovirals. lamivudine + nevirapine + stavudine Tablet: 150 mg + 200 mg + 30 mg. Tablet (dispersible): 30 mg + 50 mg + 6 mg [c]. lamivudine + nevirapine + zidovudine Tablet: 30 mg + 50 mg + 60 mg [c]; 150 mg + 200 mg + 300 mg. lamivudine + zidovudine Tablet: 30 mg + 60 mg [c]; 150 mg + 300 mg.
6.4.3 Other antivirals: oseltamivir* Capsule: 30 mg; 45 mg; 75 mg (as phosphate). Oral powder: 12 mg/ mL. * potentially severe or complicated illness due to confirmed or suspected influenza virus infection in accordance with WHO treatment guidelines. Ribavirin* Injection for intravenous administration: 800 mg and 1 g in 10‐ mL phosphate buffer solution. Solid oral dosage form: 200 mg; 400 mg; 600 mg. * For the treatment of viral haemorrhagic fevers valganciclovir* Tablet: 450 mg. *For the treatment of cytomegalovirus retinitis (CMVr).
6.4.4 Antihepatitis medicines: 6.4.4.1 Medicines for hepatitis B: 6.4.4.1.1 Nucleoside/Nucleotide reverse transcriptase inhibitors entecavir Oral liquid: 0.05 mg/ mL Tablet: 0.5 mg; 1 mg tenofovir disoproxil fumarate (TDF) Tablet: 300 mg (tenofovir disoproxil fumarate – equivalent to 245 mg tenofovir disoproxil). 6.4.4.2 Medicines for hepatitis C Based on current evidence, medicines in the following classes of direct acting antiviral medicines are included as essential medicines for treatment of hepatitis C virus infection. WHO guidelines recommend specific combination therapy utilizing medicines from different classes. 6.4.4.2.1 Nucleotide polymerase inhibitors sofosbuvir Tablet: 400 mg 6.4.4.2.2 Protease inhibitors simeprevir Capsule 150 mg 6.4.4.2.3 NS5A inhibitors daclatasvir Tablet: 30 mg; 60 mg (as hydrochloride) 6.4.4.2.4 Non-nucleoside polymerase inhibitors: dasabuvir Tablet: 250 mg 6.4.4.2.5 Other antivirals ribavirin* Injection for intravenous administration: 800 mg and 1 g in 10‐ mL phosphate buffer solution. Solid oral dosage form: 200 mg; 400 mg; 600 mg. * For the treatment of hepatitis C, in combination with peginterferon and/or direct acting anti‐viral medicines Complementary List pegylated interferon alfa (2a or 2b) * Vial or prefilled syringe: 180 micrograms (peginterferon alfa‐2a), 80 microgram, 100 microgram (peginterferon alfa‐2b). * To be used in combination with ribavirin.  Fixed-Dose Combinations: Alternative combinations of DAAs from different pharmacological classes are possible ledipasvir + sofosbuvir Tablet: 90 mg + 400 mg. ombitasvir + paritaprevir + ritonavir Tablet: 12.5 mg + 75 mg + 50 mg
6.5 Antiprotozoal medicines: 6.5.1 Antiamoebic and antigiardiasis medicines diloxanide Tablet: 500 mg (furoate). >25 kg. Metronidazole Injection: 500 mg in 100‐ mL vial. Oral liquid: 200 mg (as benzoate)/5 mL. Tablet: 200 mg to 500 mg. 6.5.2 Antileishmaniasis medicines: amphotericin B Powder for injection: 50 mg in vial (as sodium deoxycholate or liposomal complex). Miltefosine Solid oral dosage form: 10 mg; 50 mg. Paromomycin Solution for intramuscular injection: 750 mg of paromomycin base (as the sulfate). sodium stibogluconate or meglumine antimoniate Injection: 100 mg/ mL, 1 vial = 30 mL or 30%, equivalent to approximately 8.1% antimony (pentavalent) in 5‐ mL ampoule.
6.5.3 Antimalarial medicines 6.5.3.1 For curative treatment: Medicines for the treatment of P. falciparum malaria cases should be used in combination. The list currently recommends combinations according to treatment guidelines. WHO recognizes that not all of the fixed dose combinations (FDCs) in the WHO treatment guidelines exist, and encourages their development and rigorous testing. WHO also encourages development and testing of rectal dosage formulations. Modiaquine* Tablet: 153 mg or 200 mg (as hydrochloride). * To be used in combination with artesunate 50 mg. Artemether* Oily injection: 80 mg/ mL in 1‐ mL ampoule. * For use in the management of severe malaria. artemether + lumefantrine* Tablet: 20 mg + 120 mg. Tablet (dispersible): 20 mg + 120 mg [c]. * Not recommended in the first trimester of pregnancy or in children below 5 kg. Artesunate* Injection: ampoules, containing 60 mg anhydrous artesunic acid with a separate ampoule of 5% sodium bicarbonate solution. For use in the management of severe malaria. Rectal dosage form: 50 mg [c]; 200 mg capsules (for pre‐referral treatment of severe malaria only; patients should be taken to an appropriate health facility for follow‐up care) [c]. Tablet: 50 mg. * To be used in combination with either amodiaquine, mefloquine or sulfadoxine + pyrimethamine. artesunate + amodiaquine* Tablet: 25 mg + 67.5 mg; 50 mg + 135 mg; 100 mg + 270 mg. * Other combinations that deliver the target doses required such as 153 mg or 200 mg (as hydrochloride) with 50 mg artesunate can be alternatives. artesunate + mefloquine Tablet: 25 mg + 55 mg; 100 mg + 220 mg. Chloroquine* Oral liquid: 50 mg (as phosphate or sulfate)/5 mL. Tablet: 100 mg; 150 mg (as phosphate or sulfate). * For use only for the treatment of P.vivax infection. Doxycycline* Capsule: 100 mg (as hydrochloride or hyclate). Tablet (dispersible): 100 mg (as monohydrate). * For use only in combination with quinine.

Mefloquine* Tablet: 250 mg (as hydrochloride). * To be used in combination with artesunate 50 mg. Primaquine* Tablet: 7.5 mg; 15 mg (as diphosphate). * Only for use to achieve radical cure of P.vivax and P.ovale infections, given for 14 days. Quinine* Injection: 300 mg quinine hydrochloride/ mL in 2‐ mL ampoule. Tablet: 300 mg (quinine sulfate) or 300 mg (quinine bisulfate). * For use only in the management of severe malaria, and should be used in combination with doxycycline. sulfadoxine + pyrimethamine* Tablet: 500 mg + 25 mg. * Only in combination with artesunate 50 mg.

6.5.3.2 For prophylaxis chloroquine* Oral liquid: 50 mg (as phosphate or sulfate)/5 mL. Tablet: 150 mg (as phosphate or sulfate). * For use only in central American regions, for P.vivax infections. Doxycycline Solid oral dosage form: 100 mg (as hydrochloride or hyclate). >8 years. Mefloquine Tablet: 250 mg (as hydrochloride). >5 kg or >3 months. Proguanil* Tablet: 100 mg (as hydrochloride). * For use only in combination with chloroquine.
6.5.4 Antipneumocystosis and antitoxoplasmosis medicines: pyrimethamine Tablet: 25 mg.Sulfadiazine Tablet: 500 mg. sulfamethoxazole + trimethoprim Injection: 80 mg + 16 mg/ mL in 5‐ mL ampoule; 80 mg + 16 mg/ mL in 10‐ mL ampoule. Oral liquid: 200 mg + 40 mg/5 mL [c]. Tablet: 100 mg + 20 mg; 400 mg + 80 mg [c]. Complementary List pentamidine Tablet: 200 mg; 300 mg (as isethionate). 6.5.5 Antitrypanosomal medicines 6.5.5.1 African trypanosomiasis: Medicines for the treatment of first stage African trypanosomiasispentamidine* Powder for injection: 200 mg (as isetionate) in vial. * To be used for the treatment of Trypanosoma brucei gambiense infection. suramin sodium* Powder for injection: 1 g in vial. * To be used for the treatment of the initial phase of Trypanosoma brucei rhodesiense infection. Medicines for the treatment of second stage African trypanosomiasis: eflornithine* Injection: 200 mg (hydrochloride)/ mL in 100‐ mL bottle. * To be used for the treatment of Trypanosoma brucei gambiense infection. Melarsoprol Injection: 3.6% solution, 5‐ mL ampoule (180 mg of active compound). Nifurtimox* Tablet: 120 mg. * Only to be used in combination with eflornithine, for the treatment of Trypanosoma brucei gambiense infection. Complementary List [c] melarsoprol Injection: 3.6% solution in 5‐ mL ampoule (180 mg of active compound). 6.5.5.2 American trypanosomiasis benznidazole Tablet: 12.5 mg [c];100 mg. Tablet (scored): 50 mg. Nifurtimox Tablet: 30 mg; 120 mg; 250 mg.  7. Antimigraine Medicine: 7.1 For treatment of acute attack acetylsalicylic acid Tablet: 300 mg to 500 mg. ibuprofen Tablet: 200 mg; 400 mg. Paracetamol Oral liquid: 125 mg/5 mL [c]. Tablet: 300 mg to 500 mg. 7.2 For prophylaxis propranolol Tablet: 20 mg; 40 mg (hydrochloride).
8. Antineoplastics and Immunosuppressives: Medicines listed below should be used according to protocols for treatment of the diseases. 8.1 Immunosuppressive medicines: Complementary List: azathioprine Powder for injection: 100 mg (as sodium salt) in vial. Tablet (scored): 50 mg. Ciclosporin Capsule: 25 mg. Concentrate for injection: 50 mg/ mL in 1‐ mL ampoule for organ transplantation. 8.2 Cytotoxic and adjuvant medicines: Complementary List all‐trans retinoid acid (ATRA) Capsule: 10 mg. Acute promyelocytic leukaemia. allopurinol Tablet: 100 mg; 300 mg. Asparaginase Powder for injection: 10 000 IU in vial. Acute lymphoblastic leukaemia. Bendamustine Injection: 45 mg/0.5 mL; 180 mg/2 mL Chronic lymphocytic leukaemia, Follicular lymphoma. Bleomycin Powder for injection: 15 mg (as sulfate) in vial Hodgkin lymphoma, Kaposi sarcoma, Ovarian germ cell tumour, Testicular germ cell tumour. calcium folinate Injection: 3 mg/ mL in 10‐ mL ampoule. Tablet: 15 mg Early stage colon cancer, Early stage rectal cancer, Gestational trophoblastic neoplasia, Metastatic colorectal cancer, Osteosarcoma, Burkitt lymphoma. Capecitabine Tablet: 150 mg; 500 mg early stage colon cancer, Early stage rectal cancer, Metastatic breast cancer, Metastatic colorectal cancer. Carboplatin Injection: 50 mg/5 mL; 150 mg/15 mL; 450 mg/45 mL; 600 mg/60 mL Early stage breast cancer, Epithelial ovarian cancer, Nasopharyngeal cancer, Non‐small cell lung cancer, Osteosarcoma, Retinoblastoma. Chlorambucil Tablet: 2 mg Chronic lymphocytic leukaemia. Cisplatin Injection: 50 mg/50 mL; 100 mg/100 mL Cervical cancer (as a radio‐sensitizer), Head and neck cancer (as a radio‐sensitizer), Nasopharyngeal cancer (as a radio‐sensitizer), Non‐small cell lung cancer, Osteosarcoma, Ovarian germ cell tumour, Testicular germ cell tumour. Cyclophosphamide Powder for injection: 500 mg in vial. Tablet: 25 mg Chronic lymphocytic leukaemia, Diffuse large B‐cell lymphoma, Early stage breast cancer, Gestational trophoblastic neoplasia, Hodgkin lymphoma, Follicular lymphoma, Rhabdomyosarcoma, Ewing sarcoma, Acute lymphoblastic leukaemia, Burkitt lymphoma, Metastatic breast cancer. Cytarabine Powder for injection: 100 mg in vial. Acute myelogenous leukaemia, Acute lymphoblastic leukaemia, Acute promyelocytic leukaemia, Burkitt lymphoma. Dacarbazine Powder for injection: 100 mg in vial Hodgkin lymphoma. Dactinomycin Powder for injection: 500 micrograms in vial Gestational trophoblastic neoplasia, Rhabdomyosarcoma, Wilms tumour.
Daunorubicin Powder for injection: 50 mg (hydrochloride) in vial Acute lymphoblastic leukaemia, Acute myelogenous leukaemia, Acute promyelocytic leukaemia. Docetaxel Injection: 20 mg/ mL; 40 mg/ mL Early stage breast cancer, Metastatic breast cancer, Metastatic prostate cancer. Doxorubicin Powder for injection: 10 mg; 50 mg (hydrochloride) in vial Diffuse large B‐cell lymphoma Early stage breast cancer, Hodgkin lymphoma, Kaposi sarcoma, Follicular lymphoma, Metastatic breast cancer, Osteosarcoma, Ewing sarcoma, Acute lymphoblastic leukaemia, Wilms tumour, Burkitt lymphoma. Etoposide Capsule: 100 mg Injection: 20 mg/ mL in 5‐ mL ampoule Testicular germ cell tumour, Gestational trophoblastic neoplasia, Hodgkin lymphoma, Non‐small cell lung cancer, Ovarian germ cell tumour, Retinoblastoma, Ewing sarcoma, Acute lymphoblastic leukaemia, Burkitt lymphoma. Fludarabine Powder for injection: 50 mg (phosphate) in vial. Tablet: 10 mg Chronic lymphocytic leukaemia. Fluorouracil Injection: 50 mg/ mL in 5‐ mL ampoule Early stage breast cancer, Early stage colon cancer, Early stage rectal cancer, Metastatic colorectal cancer, Nasopharyngeal cancer. Filgrastim Injection: 120 micrograms/0.2 mL; 300 micrograms/0.5 mL; 480 micrograms/0.8 mL in pre‐filled syringe 300 micrograms/mL in 1‐ mL vial, 480 mg/1.6 mL in 1.6‐ mL vial. Primary prophylaxis in patients at high risk for developing febrile neutropenia associated with myelotoxic chemotherapy, Secondary prophylaxis for patients who have experienced neutropenia following prior myelotoxic chemotherapy, To facilitate administration of dose dense chemotherapy regimens.

gemcitabine Powder for injection: 200 mg in vial, 1 g in vial Epithelial ovarian cancer, Non‐small cell lung cancer. hydroxycarbamide Solid oral dosage form: 200 mg; 250 mg; 300 mg; 400 mg; 500 mg; 1 g Chronic myeloid leukaemia. Ifosfamide Powder for injection: 500 mg vial; 1‐g vial; 2‐g vial, Testicular germ cell tumour, Ovarian germ cell tumour, Osteosarcoma, Rhabdomyosarcoma, Ewing sarcoma. Imatinib Tablet: 100 mg; 400 mg Chronic myeloid leukaemia, Gastrointestinal stromal tumour. Irinotecan Injection: 40 mg/2 mL in 2‐ mL vial; 100 mg/5 mL in 5‐ mL vial; 500 mg/25 mL in 25‐ mL vial Metastatic colorectal cancer. Mercaptopurine Tablet: 50 mg Acute lymphoblastic leukaemia, Acute promyelocytic leukaemia. Mesna Injection: 100 mg/ mL in 4‐ mL and 10‐ mL ampoules. Tablet: 400 mg; 600 mg Testicular germ cell tumour, Ovarian germ cell tumour, Osteosarcoma, Rhabdomyosarcoma, Ewing sarcoma. 
Methotrexate Powder for injection: 50 mg (as sodium salt) in vial. Tablet: 2.5 mg (as sodium salt) Early stage breast cancer, Gestational trophoblastic neoplasia, Osteosarcoma, Acute lymphoblastic leukaemia, Acute promyelocytic leukaemia. Oxaliplatin Injection: 50 mg/10 mL in 10‐ mL vial; 100 mg/20 mL in 20‐ mL vial; 200 mg/40 mL in 40‐ mL vial. Powder for injection: 50 mg, 100 mg in vial. Early stage colon cancer, Metastatic colorectal cancer. Paclitaxel Powder for injection: 6 mg/ mL Epithelial ovarian cancer, Early stage breast cancer, Metastatic breast cancer, Kaposi sarcoma, Nasopharyngeal cancer, Non‐small cell lung cancer, Ovarian germ cell tumour. Procarbazine Capsule: 50 mg (as hydrochloride). Rituximab Injection: 100 mg/10 mL in 10‐ mL vial; 500 mg/50 mL in 50‐ mL vial Diffuse large B‐cell lymphoma, Chronic lymphocytic leukaemia, Follicular lymphoma. tioguanine Solid oral dosage form: 40 mg Acute lymphoblastic leukaemia. Trastuzumab Powder for injection: 60 mg; 150 mg; 440 mg in vial Early stage HER2 positive breast cancer, Metastatic HER2 positive breast cancer. Vinblastine Powder for injection: 10 mg (sulfate) in vial Hodgkin lymphoma, Kaposi sarcoma, Testicular germ cell tumour, Ovarian germ cell tumour. Vincristine Powder for injection: 1 mg; 5 mg (sulfate) in vial Diffuse large B‐cell lymphoma, Gestational trophoblastic neoplasia, Hodgkin lymphoma, Kaposi sarcoma, Follicular lymphoma, Retinoblastoma, Rhabdomyosarcoma, Ewing sarcoma, Acute lymphoblastic leukaemia, Wilms tumour, Burkitt lymphoma. Vinorelbine Injection: 10 mg/mL in 1‐ mL vial; 50 mg/5 mL in 5‐ mL vial Non‐small cell lung cancer, Metastatic breast cancer.
8.3 Hormones and antihormones: Complementary List: anastrozole Tablet: 1 mg Early stage breast cancer, Metastatic breast cancer. Bicalutamide Tablet: 50 mg Metastatic prostate cancer. Dexamethasone Injection: 4 mg/ mL in 1‐ mL ampoule (as disodium phosphate salt), Oral liquid: 2 mg/5 mL, Acute lymphoblastic leukaemia. Leuprorelin Dose form Early stage breast cancer, Metastatic prostate cancer. Hydrocortisone Powder for injection: 100 mg (as sodium succinate) in vial, Acute lymphoblastic leukaemia. methylprednisolone Injection: 40 mg/ mL (as sodium succinate) in 1‐ mL single‐dose vial and 5‐ mL multi‐dose vials; 80 mg/ mL (as sodium succinate) in 1‐ mL single‐dose vial Acute lymphoblastic leukamia. Prednisolone Oral liquid: 5 mg/ mL [c]. Tablet: 5 mg; 25 mg. Chronic lymphocytic leukaemia, Diffuse large B‐cell lymphoma, Hodgkin lymphoma, Follicular lymphoma, Acute lymphoblastic leukaemia, Burkitt lymphoma. Tamoxifen Tablet: 10 mg; 20 mg (as citrate) Early stage breast cancer, Metastatic breast cancer. 9. Antiparkinsonism Medicines: biperiden Injection: 5 mg (lactate) in 1‐ mL ampoule. Tablet: 2 mg (hydrochloride). Levodopa + carbidopa Tablet: 100mg+10mg;100mg+25mg;250mg+ 25 mg
10. Medicines affecting the Blood: 10.1 Antianaemia medicines: ferrous salt Oral liquid: equivalent to 25 mg iron (as sulfate)/ mL. Tablet: equivalent to 60 mg iron. ferrous salt + folic acid Tablet: equivalent to 60 mg iron + 400 micrograms folic acid (nutritional supplement for use during pregnancy). folic acid Tablet: 400 micrograms*; 1 mg; 5 mg. *periconceptual use for prevention of first occurrence of neural tube defects. Hydroxocobalamin Injection: 1 mg (as acetate, as hydrochloride or as sulfate) in 1‐ mL ampoule. 10.2 Medicines affecting coagulation: enoxaparin* Injection: ampoule or pre‐filled syringe 20 mg/0.2 mL; 40 mg/0.4 mL; 60 mg/0.6 mL; 80 mg/0.8 mL; 100 mg/1 mL; 120 mg/0.8 mL; 150 mg/1 mL *Alternatives are limited to nadroparin and dalteparin. heparin sodium Injection: 1000 IU/ mL; 5000 IU/ mL; 20 000 IU/ mL in 1‐ mL ampoule. Phytomenadione Injection: 1 mg/ mL [c]; 10 mg/ mL in 5‐mL ampoule. Tablet: 10 mg. protamine sulfate Injection: 10 mg/ mL in 5‐ mL ampoule. tranexamic acid Injection: 100 mg/ mL in 10‐ mL ampoule. Warfarin Tablet: 1 mg; 2 mg; 5 mg (sodium salt). Complementary List: desmopressin Injection: 4 micrograms/ mL (as acetate) in 1‐ mL ampoule. Nasal spray: 10 micrograms (as acetate) per dose. heparin sodium Injection: 1000 IU/ mL; 5000 IU/ mL in 1‐ mL ampoule. protamine sulfate Injection: 10 mg/ mL in 5‐ mL ampoule. Warfarin Tablet: 0.5 mg; 1 mg; 2 mg; 5 mg (sodium salt). 10.3 Other medicines for haemoglobinopathies Complementary List deferoxamine* Powder for injection: 500 mg (mesilate) in vial. * Deferasirox oral form may be an alternative, depending on cost and availability. Hydroxycarbamide Solid oral dosage form: 200 mg; 500 mg; 1 g.
11. Blood Products of Human Origin and Plasma Substitutes: 11.1 Blood and blood components: In accordance with the World Health Assembly resolution WHA63.12, WHO recognizes that achieving self‐sufficiency, unless special circumstances preclude it, in the supply of safe blood components based on voluntary, non‐remunerated blood donation, and the security of that supply are important national goals to prevent blood shortages and meet the transfusion requirements of the patient population. All preparations should comply with the WHO requirements. fresh–frozen plasma, platelets, red blood cells, whole blood. 11.2 Plasma-derived medicines: All human plasma‐derived medicines should comply with the WHO requirements. 11.2.1 Human immunoglobulins: anti‐D immunoglobulin Injection: 250 micrograms in single‐dose vial. Anti‐rabies immunoglobulin Injection: 150 IU/ mL in vial. Anti‐tetanus immunoglobulin Injection: 500 IU in vial. Complementary List: normal immunoglobulin Intramuscular administration: 16% protein solution.* Intravenous administration: 5%; 10% protein solution.** Subcutaneous administration: 15%; 16% protein solution.* * Indicated for primary immune deficiency. **Indicated for primary immune deficiency and Kawasaki disease. 11.2.2 Blood coagulation factors: Complementary List: coagulation factor VIII Powder for injection: 500 IU/vial. coagulation factor IX Powder for injection: 500 IU/vial, 1000 IU/vial. 11.3 Plasma substitutes: dextran 70* Injectable solution: 6%. * Polygeline, injectable solution, 3.5% is considered as equivalent.
12. Cardiovascular Medicines: 12.1 Antianginal medicines: bisoprolol* Tablet: 1.25 mg; 5 mg. * includes metoprolol and carvedilol as alternatives. glyceryl trinitrate Tablet (sublingual): 500 micrograms. isosorbide dinitrate Tablet (sublingual): 5 mg. Verapamil Tablet: 40 mg; 80 mg (hydrochloride). 12.2 Antiarrhythmic medicines: bisoprolol* Tablet: 1.25 mg; 5 mg. * includes metoprolol and carvedilol as alternatives. Digoxin Injection: 250 micrograms/ mL in 2‐ mL ampoule. Oral liquid: 50 micrograms/ mL. Tablet: 62.5 micrograms; 250 micrograms. epinephrine (adrenaline) Injection: 100 micrograms/ mL (as acid tartrate or hydrochloride) in 10‐ mL ampoule. Lidocaine Injection: 20 mg (hydrochloride)/ mL in 5‐ mL ampoule. Verapamil Injection: 2.5 mg (hydrochloride)/ mL in 2‐ mL ampoule. Tablet: 40 mg; 80 mg (hydrochloride). Complementary List: amiodarone Injection: 50 mg/ mL in 3‐ mL ampoule (hydrochloride). Tablet: 100 mg; 200 mg; 400 mg (hydrochloride).
12.3 Antihypertensive medicines: amlodipine Tablet: 5 mg (as maleate, mesylate or besylate). Bisoprolol* Tablet: 1.25 mg; 5 mg. * includes atenolol, metoprolol and carvedilol as alternatives. Atenolol should not be used as a first‐ line agent in uncomplicated hypertension in patients >60 years. Enalapril Tablet: 2.5 mg; 5 mg (as hydrogen maleate). Hydralazine* Powder for injection: 20 mg (hydrochloride) in ampoule. Tablet: 25 mg; 50 mg (hydrochloride). * Hydralazine is listed for use only in the acute management of severe pregnancy‐induced hypertension. Its use in the treatment of essential hypertension is not recommended in view of the evidence of greater efficacy and safety of other medicines. Hydrochlorothiazide Oral liquid: 50 mg/5 mL. Solid oral dosage form: 12.5 mg; 25 mg. Methyldopa* Tablet: 250 mg. * Methyldopa is listed for use only in the management of pregnancy‐induced hypertension. Its use in the treatment of essential hypertension is not recommended in view of the evidence of greater efficacy and safety of other medicines. Complementary List sodium nitroprusside Powder for infusion: 50 mg in ampoule.
12.4 Medicines used in heart failure: bisoprolol* Tablet: 1.25 mg; 5 mg. *includes metoprolol and carvedilol as alternatives. Digoxin Injection: 250 micrograms/ mL in 2‐ mL ampoule. Oral liquid: 50 micrograms/ mL. Tablet: 62.5 micrograms; 250 micrograms. Enalapril Tablet: 2.5 mg; 5 mg (as hydrogen maleate). Furosemide Injection: 10 mg/ mL in 2‐ mL ampoule. Oral liquid: 20 mg/5 mL [c]. Tablet: 40 mg. Hydrochlorothiazide Oral liquid: 50 mg/5 mL. Solid oral dosage form: 25 mg. Spironolactone Tablet: 25 mg. Complementary List: dopamine Injection: 40 mg/ mL (hydrochloride) in 5‐ mL vial. 12.5 Antithrombotic medicines: 12.5.1 Anti-platelet medicines: acetylsalicylic acid Tablet: 100 mg. Clopidogrel Tablet: 75 mg; 300 mg 12.5.2 Thrombolytic medicines: Complementary List: streptokinase Powder for injection: 1.5 million IU in vial. 12.6 Lipid-lowering agents: simvastatin* Tablet: 5 mg; 10 mg; 20 mg; 40 mg. * For use in high‐risk patients.
13. Dermatology Medicines (topical): 13.1 Antifungal medicines: miconazole Cream or ointment: 2% (nitrate). selenium sulfide Detergent‐based suspension: 2%. sodium thiosulfate Solution: 15%. terbinafine Cream: 1% or Ointment: 1% terbinafine hydrochloride. 13.2 Anti-infective medicines: mupirocin Cream (as mupirocin calcium): 2%. Ointment: 2%. potassium permanganate Aqueous solution: 1:10 000. silver sulfadiazine Cream: 1%. >2 months. 13.3 Anti-inflammatory and antipruritic medicines: betamethasone Cream or ointment: 0.1% (as valerate). Hydrocortisone preferred in neonates. Calamine Lotion. Hydrocortisone Cream or ointment: 1% (acetate). 13.4 Medicines affecting skin differentiation and proliferation: benzoyl peroxide Cream or lotion: 5%. coal tar Solution: 5%. fluorouracil Ointment: 5%. podophyllum resin Solution: 10% to 25%. salicylic acid Solution: 5%. urea Cream or ointment: 5%; 10%. 13.5 Scabicides and pediculicides benzyl benzoate Lotion: 25%. >2 years. Permethrin Cream: 5%. Lotion: 1%.
14. Diagnostic Agents: 14.1 Ophthalmic medicines: fluorescein Eye drops: 1% (sodium salt). Tropicamide Eye drops: 0.5%. 14.2 Radiocontrast media: amidotrizoate Injection: 140 mg to 420 mg iodine (as sodium or meglumine salt)/ mL in 20‐ mL ampoule. barium sulfate Aqueous suspension. Iohexol Injection: 140 mg to 350 mg iodine/ mL in 5‐ mL; 10‐ mL; 20‐ mL ampoules. Complementary List: barium sulfate Aqueous suspension. meglumine iotroxate Solution:5g to 8g iodine in100 mL to 250 mL.
15. Disinfectants and Antiseptics: 15.1 Antiseptics: chlorhexidine Solution: 5% (digluconate). Ethanol Solution: 70% (denatured). povidone iodine Solution: 10% (equivalent to 1% available iodine). 15.2 Disinfectants: alcohol based hand rub Solution containing ethanol 80% volume /volume Solution containing isopropyl alcohol 75% volume/volume chlorine base compound Powder: (0.1% available chlorine) for solution. Chloroxylenol Solution: 4.8%. glutaral Solution: 2%.
16. Diuretics: amiloride Tablet: 5 mg (hydrochloride). Furosemide Injection: 10 mg/ mL in 2‐ mL ampoule. Oral liquid: 20 mg/5 mL [c]. Tablet: 10 mg [c]; 20 mg [c]; 40 mg. Hydrochlorothiazide Solid oral dosage form: 25 mg. Mannitol Injectable solution: 10%; 20%. spironolactone Tablet: 25 mg. Complementary List: hydrochlorothiazide Tablet (scored): 25 mg. Mannitol Injectable solution: 10%; 20%. spironolactone Oral liquid: 5 mg/5 mL; 10 mg/5 mL; 25 mg/5 mL. Tablet: 25 mg.
17. Gastrointestinal Medicines: Complementary List: pancreatic enzymes Age‐appropriate formulations and doses including lipase, protease and amylase. 17.1 Antiulcer medicines: omeprazole Powder for injection: 40 mg in vial. Powder for oral liquid: 20 mg; 40 mg sachets. Solid oral dosage form: 10 mg; 20 mg; 40 mg. Ranitidine Injection: 25 mg/ mL (as hydrochloride) in 2‐ mL ampoule. Oral liquid: 75 mg/5 mL (as hydrochloride). Tablet: 150 mg (as hydrochloride). 17.2 Antiemetic medicines: dexamethasone Injection: 4 mg/ mL in 1‐ mL ampoule (as disodium phosphate salt). Oral liquid: 0.5 mg/5 mL; 2 mg/5 mL. Solid oral dosage form: 0.5 mg; 0.75 mg; 1.5 mg; 4 mg. Metoclopramide: Injection: 5 mg (hydrochloride)/ mL in 2‐ mL ampoule. Oral liquid: 5 mg/5 mL [c]. Tablet: 10 mg (hydrochloride). Not in neonates. Ondansetron Injection: 2 mg base/ mL in 2‐ mL ampoule (as hydrochloride). Oral liquid: 4 mg base/5 mL. Solid oral dosage form: Eq 4 mg base; Eq 8 mg base; Eq 24 mg base. >1 month. 17.3 Anti-inflammatory medicines: sulfasalazine Retention enema. Suppository: 500 mg. Tablet: 500 mg. Complementary List: hydrocortisone Retention enema. Suppository: 25 mg (acetate). (the only applies to hydrocortisone retention enema). 17.4 Laxatives senna Tablet: 7.5 mg (sennosides) (or traditional dosage forms). 17.5 Medicines used in diarrhoea: 17.5.1 Oral rehydration: oral rehydration salts Powder for dilution in 200 mL; glucose: sodium: chloride: potassium: citrate: osmolarity: glucose: sodium chloride: potassium chloride: trisodium citrate dihydrate*: 500 mL; 1 L. 75 mEq 75 mEq or mmol/L 65 mEq or mmol/L 20 mEq or mmol/L 10 mmol/L 245 mOsm/L 13.5 g/L 2.6 g/L 1.5 g/L 2.9 g/L *trisodium citrate dihydrate may be replaced by sodium hydrogen carbonate (sodium bicarbonate) 2.5 g/L. However, as the stability of this latter formulation is very poor under tropical conditions, it is recommended only when manufactured for immediate use. 17.5.2 Medicines for diarrhoea: zinc sulfate* Solid oral dosage form: 20 mg.* In acute diarrhoea zinc sulfate should be used as an adjunct to oral rehydration salts.
18. Hormones, Other Endocrine Medicines and Contraceptives: 18.1 Adrenal hormones and synthetic substitutes: fludrocortisone Tablet: 100 micrograms (acetate). Hydrocortisone Tablet: 5 mg; 10 mg; 20 mg. 18.2 Androgens: Complementary List testosterone Injection: 200 mg (enanthate) in 1‐ mL ampoule. 18.3 Contraceptives: 18.3.1 Oral hormonal contraceptives: ethinylestradiol + levonorgestrel

Tablet: 30 micrograms + 150 micrograms. Ethinylestradiol + norethisterone Tablet: 35 micrograms + 1 mg. Levonorgestrel Tablet: 30 micrograms; 750 micrograms (pack of two); 1.5 mg. 18.3.2 Injectable hormonal contraceptives: estradiol cypionate + medroxyprogesterone acetate Injection: 5 mg + 25 mg. medroxyprogesterone acetate. Depot injection: 150 mg/ mL in 1‐ mL vial. norethisterone enantate Oily solution: 200 mg/ mL in 1‐ mL ampoule. 18.3.3 Intrauterine devices copper‐containing device levonorgestrel‐releasing intrauterine system Intrauterine system with reservoir containing 52 mg of levonorestrel. 18.3.4 Barrier methods: condoms, diaphragms. 18.3.5 Implantable contraceptives etonogestrel‐releasing implant Single‐rod etonogestrel‐releasing implant, containing 68 mg of etonogestrel. levonorgestrel‐releasing implant Two‐rod levonorgestrel‐releasing implant, each rod containing 75 mg of levonorgestrel (150 mg total). 18.3.6 Intravaginal contraceptives progesterone vaginal ring* Progesterone‐releasing vaginal ring containing 2.074 g of micronized progesterone. *For use in women actively breastfeeding at least 4 times per day. 18.4 Estrogens.
18.5 Insulins and other medicines used for diabetes: gliclazide* Solid oral dosage form: (controlled‐release tablets) 30 mg; 60 mg; 80 mg. * glibenclamide not suitable above 60 years. Glucagon Injection: 1 mg/ mL. insulin injection (soluble) Injection: 40 IU/ mL in 10‐ mL vial; 100 IU/ mL in 10‐ mL vial. intermediate‐acting insulin Injection: 40 IU/ mL in 10‐ mL vial; 100 IU/ mL in 10‐ mL vial (as  compound insulin zinc suspension or isophane insulin). Metformin Tablet: 500 mg (hydrochloride). Complementary List: metformin Tablet: 500 mg (hydrochloride). 18.6 Ovulation inducers: Complementary List: clomifene Tablet: 50 mg (citrate). 18.7 Progestogens: medroxyprogesterone acetate Tablet: 5 mg. 18.8 Thyroid hormones and antithyroid medicines: levothyroxine Tablet: 25 micrograms [c]; 50 micrograms; 100 micrograms (sodium salt). potassium iodide Tablet: 60 mg. Propylthiouracil Tablet: 50 mg. Complementary List: Lugolʹs solution Oral liquid: about 130 mg total iodine/ mL. potassium iodide Tablet: 60 mg. Propylthiouracil  Tablet: 50 mg.
19. Immunologicals: 19.1 Diagnostic agents: All tuberculins should comply with the WHO requirements for tuberculins. tuberculin, purified protein derivative (PPD) Injection. 19.2 Sera and immunoglobulins: All plasma fractions should comply with the WHO requirements. Anti‐venom immunoglobulin* Injection. * Exact type to be defined locally. diphtheria antitoxin Injection: 10 000 IU; 20 000 IU in vial. 19.3 Vaccines Recommendations for all: BCG vaccine diphtheria vaccine. Haemophilus influenzae type b vaccine. hepatitis B vaccine. HPV vaccine. measles vaccine. pertussis vaccine. pneumococcal vaccine. poliomyelitis vaccine. rotavirus vaccine. rubella vaccine. Tetanus vaccine. Recommendations for certain regions: Japanese encephalitis vaccine. yellow fever vaccine tick‐borne encephalitis vaccine. Recommendations for some high‐risk populations: cholera vaccine, hepatitis A vaccine. meningococcal meningitis vaccine. rabies vaccine. typhoid vaccine. Recommendations for immunization programmes with certain characteristics: influenza vaccine (seasonal. mumps vaccine. varicella vaccine.
20. Muscle Relaxants (Peripherally-Acting) and Cholinesterase Inhibitors: atracurium Injection: 10 mg/ mL (besylate). Neostigmine Injection: 500 micrograms in 1‐ mL ampoule; 2.5 mg (metilsulfate) in 1‐ mL ampoule. Tablet: 15 mg (bromide). Suxamethonium Injection: 50 mg (chloride)/ mL in 2‐ mL ampoule. Powder for injection (chloride), in vial. Vecuronium Powder for injection: 10 mg (bromide) in vial. Complementary List: pyridostigmine Injection: 1 mg in 1‐ mL ampoule. Tablet: 60 mg (bromide). Vecuronium Powder for injection: 10 mg (bromide) in vial.
21. Ophthalmological Preparations: 21.1 Anti-infective agents: aciclovir Ointment: 3% W/W. Azithromycin Solution (eye drops): 1.5%. gentamicin Solution (eye drops): 0.3% (sulfate). Ofloxacin Solution (eye drops): 0.3%. tetracycline Eye ointment: 1% (hydrochloride). 21.2 Anti-inflammatory agents: prednisolone Solution (eye drops): 0.5% (sodium phosphate). 21.3 Local anaesthetics: tetracaine Solution (eye drops): 0.5% (hydrochloride). Not in preterm neonates. 21.4 Miotics and antiglaucoma medicines: acetazolamide Tablet: 250 mg. Latanoprost Solution (eye drops): latanoprost 50 micrograms/mL. Pilocarpine Solution (eye drops): 2%; 4% (hydrochloride or nitrate). Timolol Solution (eye drops): 0.25%; 0.5% (as hydrogen maleate). 21.5 Mydriatics: atropine* Solution (eye drops): 0.1%; 0.5%; 1% (sulfate). * Or homatropine (hydrobromide) or cyclopentolate (hydrochloride). >3 months. Complementary List: epinephrine (adrenaline) Solution (eye drops): 2% (as hydrochloride). 21.6 Anti-vascular endothelial growth factor (VEGF) preparations Complementary List: bevacizumab Injection: 25 mg/ mL.
22. Oxytocics and Antioxytocics: 22.1 Oxytocics: ergometrine Injection: 200 micrograms (hydrogen maleate) in 1‐ mL ampoule. Misoprostol Tablet: 200 micrograms. Management of incomplete abortion and miscarriage; Prevention and treatment of postpartum haemorrhage where oxytocin is not available or cannot be safely used Vaginal tablet: 25 micrograms.* * Only for use for induction of labour where appropriate facilities are available. Oxytocin Injection: 10 IU in 1‐ mL. Complementary List:

mifepristone* – misoprostol* Where permitted under national law and where culturally acceptable. Tablet 200 mg – tablet 200 micrograms. * Requires close medical supervision. 22.2 Antioxytocics (tocolytics) nifedipine Immediate‐release capsule: 10 mg. 23. Peritoneal Dialysis Solution: Complementary List: intraperitoneal dialysis solution (of appropriate composition) Parenteral solution.
24. Medicines for Mental and Behavioural Disorders: 24.1 Medicines used in psychotic disorders: chlorpromazine Injection: 25 mg (hydrochloride)/ mL in 2‐ mL ampoule. Oral liquid: 25 mg (hydrochloride)/5 mL. Tablet: 100 mg (hydrochloride). Fluphenazine Injection: 25 mg (decanoate or enantate) in 1‐ mL ampoule. Haloperidol Injection: 5 mg in 1‐ mL ampoule. Tablet: 2 mg; 5 mg. Risperidone Solid oral dosage form: 0.25 mg to 6.0 mg. Complementary List: chlorpromazine: Injection: 25 mg (hydrochloride)/ mL in 2‐ mL ampoule. Oral liquid: 25 mg (hydrochloride)/5 mL. Tablet: 10 mg; 25 mg; 50 mg; 100 mg (hydrochloride). Clozapine Solid oral dosage form: 25 to 200 mg. haloperidol Injection: 5 mg in 1‐ mL ampoule. Oral liquid: 2 mg/ mL. Solid oral dosage form: 0.5 mg; 2 mg; 5 mg.  24.2 Medicines used in mood disorders: 24.2.1 Medicines used in depressive disorders: amitriptyline Tablet: 25 mg; 75mg. (hydrochloride). Fluoxetine Solid oral dosage form: 20 mg (as hydrochloride). Complementary List: fluoxetine Solid oral dosage form: 20 mg (as hydrochloride). >8 years. 24.2.2 Medicines used in bipolar disorders: carbamazepine Tablet (scored): 100 mg; 200 mg. lithium carbonate Solid oral dosage form: 300 mg. valproic acid (sodium valproate) Tablet (enteric‐coated): 200 mg; 500 mg (sodium valproate). 24.3 Medicines for anxiety disorders: diazepam Tablet (scored): 2 mg; 5 mg. 24.4 Medicines used for obsessive compulsive disorders: clomipramine Capsule: 10 mg; 25 mg (hydrochloride). 24.5 Medicines for disorders due to psychoactive substance use nicotine replacement therapy (NRT) Chewing gum: 2 mg; 4 mg (as polacrilex). Transdermal patch: 5 mg to 30 mg/16 hrs; 7 mg to 21 mg/24 hrs. Complementary List: methadone* Concentrate for oral liquid: 5 mg/ mL; 10 mg/ mL (hydrochloride). Oral liquid: 5 mg/5 mL; 10 mg/5 mL (hydrochloride). * buprenorphine. The medicines should only be used within an established support programme.
25. Medicines Acting on the Respiratory Tract: 25.1 Antiasthmatic and medicines for chronic obstructive pulmonary disease: beclometasone Inhalation (aerosol): 50 micrograms (dipropionate) per dose; 100 micrograms (dipropionate) per dose (as CFC free forms). budesonide Inhalation (aerosol): 100 micrograms per dose; 200 micrograms per dose. epinephrine (adrenaline) Injection: 1 mg (as hydrochloride or hydrogen tartrate) in 1‐ mL ampoule. ipratropium bromide Inhalation (aerosol): 20 micrograms/metered dose. Salbutamol Inhalation (aerosol): 100 micrograms (as sulfate) per dose.

Injection: 50 micrograms (as sulfate)/ mL in 5‐ mL ampoule. Metered dose inhaler (aerosol): 100 micrograms (as sulfate) per dose. Respirator solution for use in nebulizers: 5 mg (as sulfate)/ mL.
26. Solutions Correcting Water, Electrolyte and Acid-Bse Disturbances: 26.1 Oral: oral rehydration salts See section 17.5.1. potassium chloride Powder for solution. 26.2 Parenteral glucose Injectable solution: 5% (isotonic); 10% (hypertonic); 50% (hypertonic). glucose with sodium chloride Injectable solution: 4% glucose, 0.18% sodium chloride (equivalent to Na+ 30 mmol/L, Cl‐ 30 mmol/L). Injectable solution: 5% glucose, 0.9% sodium chloride (equivalent to Na+ 150 mmol/L and Cl‐ 150 mmol/L); 5% glucose, 0.45% sodium chloride (equivalent to Na+ 75 mmol/L and Cl‐ 75 mmol/L).

potassium chloride Solution: 11.2% in 20‐ mL ampoule (equivalent to K+ 1.5 mmol/ mL, Cl‐ 1.5 mmol/ mL). Solution for dilution: 7.5% (equivalent to K 1 mmol/ mL and Cl 1 mmol/ mL) [c]; 15% (equivalent to K 2 mmol/ mL and Cl 2 mmol/ mL). sodium chloride Injectable solution: 0.9% isotonic (equivalent to Na+ 154 mmol/L, Cl‐ 154 mmol/L). sodium hydrogen carbonate Injectable solution: 1.4% isotonic (equivalent to Na+ 167 mmol/L, HCO3‐ 167 mmol/L). Solution: 8.4% in 10‐ mL ampoule (equivalent to Na+ 1000 mmol/L, HCO3‐1000 mmol/L). sodium lactate, compound solution Injectable solution. 26.3 Miscellaneous water for injection 2‐ mL; 5‐ mL; 10‐ mL ampoules.
27. Vitamins and Minerals: ascorbic acid Tablet: 50 mg. Calcium Tablet: 500 mg (elemental). cholecalciferol* Oral liquid: 400 IU/ mL. Solid oral dosage form: 400 IU; 1000 IU. * Ergocalciferol can be used as an alternative. Ergocalciferol Oral liquid: 250 micrograms/ mL (10 000 IU/ mL). Solid oral dosage form: 1.25 mg (50 000 IU). Iodine Capsule: 200 mg. Iodized oil: 1 mL (480 mg iodine); 0.5 mL (240 mg iodine) in ampoule (oral or injectable); 0.57 mL (308 mg iodine) in dispenser bottle. Nicotinamide Tablet: 50 mg. Pyridoxine Tablet: 25 mg (hydrochloride). Retinol Capsule: 50 000 IU; 100 000 IU; 200 000 IU (as palmitate). Oral oily solution: 100 000 IU (as palmitate)/ mL in multidose dispenser. Tablet (sugar‐coated): 10 000 IU (as palmitate). Water‐miscible injection: 100 000 IU (as palmitate) in 2‐ mL ampoule. Riboflavin Tablet: 5 mg. sodium fluoride In any appropriate topical formulation. Thiamine Tablet: 50 mg (hydrochloride). Complementary List calcium gluconate Injection: 100 mg/ mL in 10‐ mL ampoule.
28. Ear, Nose and Throat Medicines: acetic acid Topical: 2%, in alcohol. Budesonide Nasal spray: 100 micrograms per dose. Ciprofloxacin Topical: 0.3% drops (as hydrochloride). Xylometazoline Nasal spray: 0.05%. Not in children less than 3 months.

29. Specific Medicines for Neonatal Care: 29.1 Medicines administered to the neonate: caffeine citrate Injection: 20 mg/ mL (equivalent to 10 mg caffeine base/ mL). Oral liquid: 20 mg/ mL (equivalent to 10 mg caffeine base/ mL). Chlorhexidine Solution or gel: 7.1% (digluconate) delivering 4% chlorhexidine (for umbilical cord care). Complementary List: ibuprofen Solution for injection: 5 mg/ mL. prostaglandin E Solution for injection: Prostaglandin E1: 0.5 mg/ mL in alcohol. Prostaglandin E 2: 1 mg/ mL. Surfactant Suspension for intratracheal instillation: 25 mg/ mL or 80 mg/ mL. 29.2 Medicines administered to the mother: dexamethasone Injection: 4 mg/ mL dexamethasone phosphate (as disodium salt).
30. Medicines for Diseases of Joints: 30.1 Medicines used to treat gout: allopurinol Tablet: 100 mg. 30.2 Disease-modifying agents used in rheumatoid disorders (DMARDs): chloroquine Tablet: 100 mg; 150 mg (as phosphate or sulfate). Complementary List azathioprine Tablet: 50 mg. hydroxychloroquine  Solid oral dosage form: 200 mg (as sulfate). Methotrexate Tablet: 2.5 mg (as sodium salt). Penicillamine Solid oral dosage form: 250 mg. Sulfasalazine Tablet: 500 mg. 30.3 Juvenile joint diseases: acetylsalicylic acid* (acute or chronic use) Suppository: 50 mg to 150 mg. Tablet: 100 mg to 500 mg. * For use for rheumatic fever, juvenile arthritis, Kawasaki disease.
Medicines with age or weight restrictions: atazanavir >25 kg. Atropine >3 months. benzyl benzoate >2 years. betamethasone topical preparations. hydrocortisone preferred in neonates. Cefazolin >1 month. Ceftriaxone >41 weeks corrected gestational age. Darunavir > 3 years. Diloxanide >25 kg. Doxycycline >8 years (except for serious infections e.g. cholera). Efavirenz >3 years or >10 kg fluoxetine >8 years. ibuprofen >3 months (except IV form for patent ductus arteriosus). Mefloquine >5 kg or >3 months. Metoclopramide Not in neonates. Metronidazole Not in first trimester of pregnancy. Nevirapine > 6 weeks. Ondansetron >1 month. Saquinavir >25 kg. silver sulfadiazine >2 months. Tetracaine Not in preterm neonates. Trimethoprim >6 months. Xylometazoline >3 months.
B. The WHO Model List of Essential Medicines is exhaustive, although it is neither complete, up to date, nor entirely accurate in their description of the safest and most effective generic medicine.  Oral prednisone and corticosteroid inhalers require more protection from bone healing medicines.  Iminitab treats lymphoma as well as leukemia. The Hawthorn naturopathic alternative to Digoxin should be explored, but the major interactions with almost all dangerous conventional heart medicine make it difficult to list the supreme herb for the heart.  Is the competition corporate or chemical?  Metronidazole can cause neural tube defects when taken in the first trimester of pregnancy.  The two major debates in the WHO List seem to be regarding the effectiveness of amantadine (symmetrel) at reducing viral loads in HIV patients and the optional antibiotic treatment of cholera that's mainstay is electolyte supplementation.  Does metronidazole work as well or better than other antibiotics, such as tooth yellowing doxycycline <8, for cholera like it does for other, less serious, abdominal infections requiring rice? Amantadine is such an effective and cheap antiviral that it should definitely be listed for worldwide consumption, even if it is not specifically indicated for HIV treatment, amantadine is the fruit of antiviral research and marketing to meet Millennium Development Goals regarding AIDS medicine, for everyone's flu.  Furthermore, although carbidopa-levidopa would work to cure the potentially lethal Parkinsonian extra-pyramidal and Tourette's syndrome side-effects of antipsychotic drugs, WHO does not list any drug that is indicated to cure these side-effects Amantadine (Symmetrel) does, along with human influenza.  The WHO List of Essential Medicines is descriptive of hospital pharmacies.
CHAPTER 8—GORGAS HOSPITAL
Sec. 301     Ancon Hospital to be known as Gorgas Hospital.

Sec. 302    Change of name as affecting various rights; records, maps, and public documents.

§301. Ancon Hospital to be known as Gorgas Hospital

In recognition of his distinguished services to humanity and as a fitting perpetuation of the name and memory of Major General William Crawford Gorgas, the Government hospital within the Canal Zone, near the City of Panama, known prior to March 24, 1928, as the Ancon Hospital, shall after such date be known and designated on the public records as the Gorgas Hospital.

(Mar. 24, 1928, ch. 240, §1, 45 Stat. 365.)

References in Text. For definition of Canal Zone, referred to in text, see section 3602(b) of Title 22, Foreign Relations and Intercourse.

§302. Change of name as affecting various rights; records, maps, and public documents

The change in the name of said hospital shall in no wise affect the rights of the Federal Government, or any municipality, corporation, association, or person; and all records, maps, and public documents of the United States in which said hospital is mentioned or referred to under the name of the Ancon Hospital or otherwise shall be held to refer to the said hospital under and by the name of the Gorgas Hospital.

(Mar. 24, 1928, ch. 240, §2, 45 Stat. 366.)
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