· Life expectancy
· Approx. 30-35 years for most of history
· Increase only in the last 150 years
· Due to shift more towards a scientific view of the world
· 1990: 44 yeas; death causes (infection)
· 2004: 82 years; death causes (heart disease, cancer, stroke, etc.)
· Main reasons for improved health
· Improved sanitation, safe drinking water, drugs, refrigeration, vaccination
· Greatest achievements in modern medicine
· Immunization
· Very successful
· Smallpox eliminated in 1977
· Polio eradicated in 1991
· Antibiotics
· Penicillin (1930) reduced maternal mortality 
· North American Drug Market
· United States occupies half (49.1%) of industry
· Types of medical treatment
· Surgical: removal of affected body part (traditional) & modification of body part (modern)
· Medicinal
· Plant sources as drugs
· Poisons from plants can be used for medicinal purposes
· Early drugs were poisons
· Drugs: produce beneficial effects
· Poisons: produce undesired effects
· Only difference between the two: the dose
· “Only the dose makes the poison” “sola dosis facit veneum”
· Dosages
· Sometimes the LOW dose is poison, and HIGH is beneficial (i.e. diabetes, salt)
· Ask: How much is too much?
· Works for many things (i.e. pollution, drugs, finances, everyday issues)
· How were drugs discovered
· Observation and experiment (rare)
· People observed poisons administered in low doses
· Philosophy
· Cure arrived by reasoning
· Based on belief
· Healing often associated with magic, religion
· Strond poisons
· Easily i.d.-ed
· Weak poisons	
· Lots needed
· Hippocrates (460-370 BC)
· Father of medicine
· Poppy juice for crying babies (contained opium, made them go to sleep)
· Ox liver for night blindness (maybe… ox liver contains vitamin A which helps)
· Animal fat for baldness (doesn’t work)
· I.d of Opium for Pain
· Narcotic painkiller
· Toxic in high doses
· Drug given in low doses
· I.d. for cocaine as a stimulant
· Extracted from coca leaves
· Topical pain killer, stimulant
· Coca-Cola used to contain coke
· Quinine as a malaria treatment
· From Peruvian bark once worth more than gold
· British army used to issue it to their soldiers in alcohol in India makes tonic water
· Problems with observation
· Human brain searches for patterns
· Even when there isn’t
· Anecdotal evidence unreliable
· Drug effect may be coincidence
· Perceptions subject to placebo effects
· People lie
· Once “evidence” is available, hard to contradict
· Many harmful remedies retained because of this
· Parent’s cold remedies
· Apophenia
· Seeing patterns in random or meaningless data
· Pareidolia	
· Perceiving sounds or images as something else
· Anecdotal evidence is highly misleading
· Medication and cure may not be connected
· Tomatoes once thought to be poisonous
· Only experimental science is accurate
· Must rely on statistical significance
· Meaningless unless reliable make a measurement, measure properly, measure accurately
· Problems with herbal remedies
· Poor control over dose
· Different plants produce different plants of active ingredients
· Variance in prep and admin
· No instructions
· Information passed verbally
· Imprecise
· Poor reproducibility
· Philosophy to I.d. cures
· Cures arrived at by reasoning (to make it up)
· Search for proof
· Hippocrates develops doctrine of humors
· Universe is made of 4 elements
· So, he thought humans must be made of 4 humors (blood, phlegm, yellow bile and black bile)
· 4 humors in a magical balance
· Too much or not enough causes disease
· Cure by re-balancing the humors
· Based on incorrect idea
· Made up
· Treatments developed using it were harmful and painful
· Bloodletting, purges, fasting, special food
· Bloodletting and the doctrines of humors
· Re-balance blood humor
· Creative methods leeches
· Often killed the patient
· George Washington
· Rebalance with emetics and purges
· Throwing up
· Doctrine of Signatures
· Jakob Bohme, shoemaker and philosopher (1575-1624)
· God left clues to tell us how to use things
· Disease and cure were linked
· This approach is/was used by almost all cultures
· I.e.: 
· Brains looked like walnuts, so they must be good for your brain
· Boneset stems grow through the leaves, so the plant must have something to do with the health of your bones
· “Sharks don’t get cancer”
· “Sharks have cartilage and not bones, so shark cartilage should be used as cancer treatment”
· Breath mints have chlorophyll
· Farmers used to choose parsley to freshen breath, parsley is green, green = chlorophyll, chlorophyll = fresh breath
· Mandrake roots
· Used for many medicinal and magical purposes
· Looked like a person
· Primary use was demonic possession
· Thought to “scream when you pulled it out of the ground”
· People used dogs to pull them out so roots wouldn’t scream and magic would be preserved
· Rhino horn is a phallic symbol
· Powdered rhino horn used in Chinese medicine as an aphrodisiac
· Mercury is a heavy liquid
· People drink it as a purgative
· Doctrine of Signatures
· Most remedies developed this way was harmful
· At BEST were harmless
· Lack of rationality or evidence 
· Based on appearance or location
· Required imagination to see connections
· Humphrey Davy 
· Discovered nitrous oxide
· Promoted this as an anesthetic 
· Used as a propellant in whip cream
· William T.G. Morton and ether 1846
· Promoted this as a use for surgery (sleep right through procedure)
· Surgery
· In the past, on ~30% of people survived
· Joseph Lister
· Uses phenol as antiseptic
· Carbolic acid sprayer
· Dramatically increased survival rates of surgical procedures
· Toxic effects on doctors
· Stop doing this, moved onto washing and gloves
· Antisepsis
· Brought to Canada by Thomas Roddick in 1877
· Carbolic Smoke ball
· Spray it around your house
· Only used for a short amount of time
· Problems with drugs in the 1800’s 
· No regulation
· Industrialization created big markets
· Fraud opportunity
· Dramatic increase of those problems^ in the 19th century
· Science and Fraud
· The emergence of science made people trust claims
· “scientifically proven” “patented”
· 1862 first analysis of sugar/alcohol manipulation in wine
· 1873  first analysis of morphine content in opium
· 1874 first experiments on the effects of pesticides on humans
· Experiments on humans
· Common until WWII
· Rise of patent medicine late 1800’s
· Board of Food and Drug Inspection
· Formed in 1907
· Labeling only
· No regulation 
· Patent medicine still sold today
· Massengill company and drug safety
· Sold sulfanilamide (antibiotic) as a powder
· Massengill sells sulfanilamide elixir (sweet, easier to give to children)
· People were dying very quickly
· It was mixed with antifreeze (kidneys were destroyed)
· Labeled as an elixir, wrong term, legally was able to be pulled off of market
· ~100 kids dead
· FDA created
· 1932
· Animal testing required
· Clinical trials 
· Directions for proper use were required
· Modern safety standards
· Safety testing in at least 2 species
· At least 1 primate
· Must show bioavailable (gets into the body)
· Must use relevant doses
· Thalidomide
· Developed as a sedative (1957)
· Very few side effects
· By 1962, thalidomide recognized as a teratogen
· Phocomelia (babies born with stunted limbs)
· Never marketed in the US
· Was tested in rats
· But rats uterus’ absorbed malformed fetuses 
· Genetic engineering changes drug discovery
· Replaces many animal experiments
· Drug discovery today
· Each new drug costs about a billion
· Requires about ~8 years 
· High risk
· High profit
· Sources of drugs today
· Biologic 14%
· Vaccine 4%
· Natural product 5%
· Semi-synthetic 23%
· Synthetic 54%
· Extracts from plants and animals
· Uncommon
· Drugs are found by random screenings
· High failure rate
· 1/10 survive clinical trials
· [bookmark: _GoBack]
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