History

Life Expectancy
· increased because of health and science 
· current life expectancy is higher than at any other time in history
· Macau has the highest life expectancy age  84.4 years
· Canada ranks #8  81.2 years

Life Expectancy Through History
· approximately 30-35 years for most recorded history – last 6,000 years
· approx. 30-35 years through the stone age – 500,000 – 6000 years ago
· 82 years in Canada in 2009 – most improvement over the last 150 years
· life span is an educated guess – written records and archaeology 
· variations are smoothed out as records are not precise, number of 35 years is an estimate made by combining date from various sources  range is more appropriate

Life Expectancy Then and Now 
· 1900s  44 years
Main causes of death:
· Pneumonia 
· Tuberculosis
· Influenza
· (this lasted until the 1950’s)
· 2004  82 years 
Main causes of death:
· Heart Disease
· Cancer
· Stroke
· Lower Respiratory Infection
· Traffic Accidents
· Diabetes
· Data for Canada 
· Life expectancy has doubled in the last 100 years
· Changes also in quality of life 
· Causes of death have shifted from infectious disease to “wear and tear”
· Historically people lived entire life in unhealthy state
· Constantly sick  parasites
· These conditions still exist in many developing countries

Diseases Affect Quality of  Life
· Having a disease back in the days was constant 
· Everyone had worms in their digestive systems 
Chronic Infections
· Most people used to carry chronic infections all the time, ex: fungal infection
Malnutrition
· Was common
· James Lind – surgeon in Royal Navy, treatise on the scurvy – citrus fruits = cure 
· Foods were  difficult to preserve, food spoilage  couldn’t avoid eating spoiled food because there was no other choice
Main Reasons for Improved Health
· Improved Sanitation
- toilet + sewage system; in the past it was common to have outhouses, and this was not a good thing because it kept the waste in there and affected the places nearby; the proximity to the waste created diseases
- people without outhouses would use chamber pots in their rooms, and then discard the waste right out there window
- population was exposed to the dead and dying
· Clean Drinking Water
- important part of health; 100 years ago in villages, water was NOT clean or safe; even though there is no one living nearby, rivers can be contaminated from upstream
- nature does not make pure water, be very careful about drinking water in the wilderness  things like parasites live in water
-  Guinea worm – microscopic organism that live in the water and they grow on the inside of the body & the water flea hatches and becomes a worm that can be several feet long;  it lives in the muscle; not the digestive system; and so once it ages, it lays eggs and needs to leave the human host, and it bursts out of the human causing pain in the area. 
- Simple water treatment makes the difference  using a cheesecloth will prevent some parasites from getting through
- major improvement was CHLORINATION  makes drinking water safe and sterile
· Refrigeration 
- food spoilage was common before refrigeration; before people had no choice but to eat spoiled food
- Foods preserved in an ice house: underground room that people put ice in, harvest the ice in spring when the rivers were melting, and put it in the ice house & most of the time it wouldn’t last through all of summer; only SOME things can be preserved
- modern food storage – all year round
· Vaccination
- greatest achievement in medicine  immunization (vaccination)
- very successful for viral diseases
- Small Pox  Eliminated in 1977 from vaccination – only exists in labs & biological weapons – gene sequence can be found online; when vaccinated, for small pox, you were left with a scar
- political arguments: there are countries that are against vaccinations because they are “poisonous”
- pharmaceuticals improved health
Polio  eradicated from North America in 1991 – currently less than 1000 cases world-wide in 10 or 11 countries  - major eradication barrier is politics; Not eliminated worldwide at that time when it was only down to 300 cases & political issues made it increase to the thousands; muscles on the chest are incapable of contracting in polio
· Antibiotics 
- Antibiotics – used for bacterial infections; Penicillin reduced maternal morality
- they really changed the world, we don’t really think about being sick, before them, for people infections were a big deal because they could’ve died from a simple cut
- before 1940, at a hospital, a child delivery was a 30% chance of success


North American Drug Market (2009)
· Prescribed drugs  300 Billion
· Over-the-Counter (OTC) Drugs  25 Billion
· World Drug Markets  USA -49.1%, Japan 14.1%, Germany 7.7%,        Canada 3.8%

Types of Medical Treatment 
Surgical
· removal of affected body part (traditional) – a non-specialist could perform this back in the days and there was a 40-70% mortality rate 
· Modification of affected body part (modern) – anesthetics, paralytic, so the body doesn’t wiggle around; & because of this doctors could modify body parts 
Medicinal
· Use of chemical compounds to treat diseases
· People consumed things for medicinal purposes. Plants have been the primary source of medication throughout history 
· Why is it such a good source?  there is a fundamental biochemical difference between plants and animals, animals have protective body parts & move away from predators, but plants are stationary, so they secrete poisons which can be a good source for medicines
· Poisons can kill you, but they can be helpful if they can be modified for effect
Early drugs were poisons 
· Drugs: produce desired (beneficial) biological effect
· Poisons: undesired (harmful) biological effect
· Pharmakon – used to describe drug and poison  paradoxical Greek word
· The main DIFFERENCE  between POISON & a DRUG is the DOSE
· Every drug is a poison, and it can be harmful if the required dosages aren’t followed
· Poison = Kill  Potion = Cure
· ONLY THE DOSE MAKE THE POISON
· Normally we assume: 
- low doses produce beneficial effects (drug) 
- high doses produce harmful effects (poison)
- certain drugs can be opposite, ex: insulin for people who are diabetic, need a high dose of insulin
- strong poisons  Cyanide: almonds have cyanide in them, if you eat too many almonds, you could die of cyanide poisoning

How were Drugs Discovered?
· Observation & Experiment – BEST
- people observed the effect of the drug
- strong poisons given in low dose
- easily identified – strong poisons
- weak poisons – large quantity for effect
· Philosophy – MAKE IT UP
- cure arrived at by reasoning
- method requires good information  GIGO (garbage in, garbage out)
- healing often connected with superstition, magic, religion



Hippocrates  460-370 BC
· Father of medicine 
- promoted experimental methods 
- rejected superstition & religion from healing 

Identification of Opium for Pain
· Opium (extracted from poppy seeds)
- Narcotic Painkiller
- Sedative
· Toxic in high doses
· Drug is given in low doses
· Became a popular drug
· It was an OTC drug back in 1910; made people feel good and so they would buy the product 
· Medication were based on the “feel good” not the treatment back then 

Identification of Cocaine as a Stimulant 
· Observation: extracted from cocoa leaves; tropical pain killer & stimulant
· Very powerful poison used by people who live on the mountains of Peru (cocoa leaves) in high altitudes 
· There was cocaine in classic Coca-Cola 

Quinine as Malaria Treatment 
· Material that is present on bark of a tree that is grown in South America 
· Peruvian bark – was more valuable than gold at one point
· British army used quinine in India – they mixed it with alcohol
· Tonic water contains quinine – glows under UV light 

Problems With Observations
· Human brain searches for patterns
· Even when they don’t exist
· Anecdotal evidence unreliable – misleading (story without proof)
· Drug and effect may be coincidence
· A man fell down a 47 story building and survived – misleading
· People used to think that tomatoes were poisonous at a point in Europe because someone became ill/died from it (misleading patterns)
· Relies on chance, medication and cure may not be connected/ poison & hard may not be connected 
· Once “evidence” is available, hard to contradict
· Many harmful remedies retained because of this
· Parent’s cold remedies (chicken soup makes cold’s better)
· Problems with herbal remedies 
 poor control over dose: plants produce variable amounts of active ingredient
 variations in preparation and administration
 no instructions; information passed verbally, imprecise, & poor reproducibility  like broken telephone: the info is not accurate & lose the medicinal benefit
- Raw carrots taste very different from cooked carrots; cooking affects the chemical 
- if consumed for medicinal purposes, active ingredient may be destroyed if cooked
- Tastes work the same way that drug doses work; small fruits generally taste better than the larger ones (dealing with different chemical composition)
- the colour tells you the ripeness of the fruit, depends on when you harvest them
· People respond to things differently, in order to measure what happens in real life, test must be done with the whole population
· In 1950s doctors relied on statistical information
· Anecdotal evidence works when you have a clear answer
· Experiments done today are done on a large amount of people with two different groups, one with the medication and the other with a placebo

Philosophy to Identify Cures
· Experiment and observation works, only when you have a strong reacting substance
· People did use observation in the old days, but they mostly used philosophy – they made it up with their own cures and treatments
· Medicine has mostly been driven by fantasy throughout history
· Start with incorrect info  result in incorrect into (GIGO)

Hippocrates Develops Doctrine of Humor
· universe made of 4 elements: earth, air, fire and water 
· methods used 500 years BC, starting off with info that is completely wrong
· body is made up of 4 humor: blood, phlegm, yellow bile and black bile
· based their medical technology on these 4 humors 
· they stretched their philosophy & tried to relate their elements to the humors – thought that the humors and the elements had the same properties
· Blood  cold
· Phlegm  wet
· Yellow bile  hot
· Water  wet
Doctrine of Humors 
· 4 humors are normally in balance, too much or not enough of a humor causes disease; cure by rebalancing the humors
· diagnose using the properties of the humors
· fever associated with hot and dry  cure using cold & wet
· Some cases they balance stuff by adding/removing stuff from the body. 
· You couldn’t add blood to the body, but you could remove it from the body. They would cut it open and remove a certain amount of blood form the body. They thought that these different shapes of the holes made from the cut varied from different parts of the bodies. 
· Removing blood form the body is HARMFUL.
· Total crap…
· Bloodletting  rebalance blood humor; bloodletting often killed the patient; killed George Washington
· Based on incorrect idea, made it up; treatments were harmful, painful 
- bloodletting
- purges
- fasting
- special foods 
· The odds of getting the cure right was very small, it dominated medical science for 2000 years, it was so important in our culture that terms are still used today
Doctrine of Signatures 
· Jakob Bohme – shoemaker & philosopher (1575-1624) 
· God left us clues to tell us how to use things 
· Disease & cure were linked
· This approach is/was used by almost all cultures
· His contribution was to give a name for the procedure  doctor of signatures
· The human and the earth exists for our purposes and god gave them to us to use; god left us codes for things and we just have to figure out how to use them 
· Walnuts look like brains  eating walnuts is good for brain health
· Boneset stems grow through the leaves  the bones in our body are in the middle of the body & this plant has leaves growing from the stem, so it is good for human bones 
· Sharks don’t get cancer  have cartilage whereas we have bones  shark cartilage used as cancer treatment (FALSE)
Parsley & Fresh Breath
· Parsley  green 
· Green  chlorophyll
· Chlorophyll  fresh breath (FALSE)
· Breath mints have chlorophyll – farmers used to chew it to take bad breath away
· Clorets – not just candy, ingredients from largest to smallest quantity
· Peppermint actually does come from peppermint
Mandrake roots look like people
· Used for many medicinal & magical purposes
· Primary use was a cure for demonic possession 
· If something looks like a person, it means that it is good for them 
· Protect against harvest using a dog, protect against the screaming to ensure the magic is preserved
Rhino horn is a phallic symbol 
· Powdered rhino horn used in Chinese medicine as an aphrodisiac 
· Thought that taking rhino horn will make you more macho & manly
· Mercury is heavy liquid  people drink it as purgative
Doctrine of Signatures was CRAP
· Most remedies developed this way were harmful 
· At best were harmless – denied the patient proper treatment 
· Lack of rationality or evidence – based on appearance or location – required imagination to see connections
· Science takes over 150 years ago, and people start to live longer… wonder why? ;)
Some problems Require Surgery
· There were no anesthetics & so people would hold people & cut the part of the body off
· Amputation was learned by trial & error   no anesthetic
· Sir Humphry Davy discovers Nitrous Oxide  discovered the effects, puts you in a narcotic state of mind & the material was used in surgeries with variable effects
· William T. G. Morton discovered ether (1846)  would put the patient our and not they would not feel pain – used it to remove a tumor and the dose was wrong at first so he performed the operation again & then have the patient a larger dose and the surgery was successful.  
· Anesthetics make Modern Surgery Possible  now surgery could be done for the internal body
· Less than 30% survived surgical treatment – only went for surgery IF it was really needed
· There was no “cleansing” the knife when they cut people (no antiseptics were used)
· Joseph Lister uses phenol as antiseptic  most doctors at the time didn’t believe that Pasteur was right but Lister was a believer; he believed that if he could kill the bacteria during the surgery, then he could perform the surgery successfully – he found this material by observing & he used this to sterilize the operating room (phenol)
· Carbolic Acid Sprayer  the phenol was sprayed around the operating room and the patient  - lead to better success – they started to clean the tools
· This started to be increasingly successful but there was a problem. It was dangerous to doctors  there were toxic effects of phenol on the docs due to the high exposure
· They started wearing white clothes, painted everything white, so it was easy to see dirt – washing & glove use was safer
· The thought of cleanliness was brought over by Thomas Roddick in 1877, he was a Canadian Physician from McGill University
· Public heard about the success about Lister’s antiseptic & so people started selling phenol to clean things around the house
· Listerine becomes household product  Listerine was used for dandruff & now today it no longer contains phenol  substituent with Thynol since is has a similar chemical structure & properties 
Problems with Drugs in the 1800s
· No regulation; industrialization created big markets; lots of opportunity for fraud
· All these problems had/have always existed, but there was a dramatic increase in the 19th century
· Science started taking over, people started to do lots of experiments:
Big problem  when getting medications that worked out, there were no rules & the industrialization added to this, they made lots of them and they could eventually harm a whole country if the products were harmful
Science & Fraud 
· The emergence of science made people trust claims – “scientifically proven” or “patented” – made it easier to identify fraud  before science there was no way to know 
· This made public trust scientists – science was successful and made things work so anybody could be a scientist & this made it hard to say which one was a rip off, common to boost wine by adding more alcohol
· 1862 – 1st analysis of sugar/alcohol manipulation in wine
· 1873 – 1st analysis of morphine content in opium
· 1874 – 1st experiments on the effects of pesticides on humans 
· back in the day it was very common to experiment on humans 
· there was no real reasons for some of these experiments to carry on, and a lot of them were torture 
· because of this the Nazi’s went so far beyond humanity & so the experimentation on humans were highly restricted   experiments on humans were common until WWII
Rise of Patent Medicine Late 1800s
· Patent – only means you are the firs person to come up with the idea, it doesn’t mean that it is true or not. 
· These people would put the word patent on many of the medicines  - Heroine. Morphine, alcohol were involved in many of these products because it made people feel good. They felt that the medication was somehow working - Sell stuff that would stone people, and since the people would feel good, it made them feel that they were cured  Soothed kids with opium.
· Kickapoo Indian Oil– cures all with alcohol. 
· Medicines can be used for generally one thing, and when they advertise that they cure many things, then they are bogus. 
· Every single drug produces side effects, there will never be a drug that does not produce drug side effects.
· The only active ingredients in most drugs were opium and alcohol.
· Radioactive bottled water, since it was scientifically made, people would think that it was good for them.
· William J.A. Bailey Makes Radithor  the radioactive waster was created as a “magical” cure, he created this because it showed that radiation could kill cancer cells, he twisted this around to make it sell is as “it makes you smarter” – twister science from patient to morons
· After two years from consuming this, it made his jaw fall off – Eben M. Byers
· Medicine from Death’s Laboratory – good part, they did so much damage that the government made some rules restricting all these scams 

Board of Food and Drug Inspection 
· Formed in 1907  labeling only, no regulation of the therapeutic claims, no safety testing
· Rules were really lame & only had labeling regulation
· Patent medicine still sold today
Massengill Sells Sulfanilamide Elixir
· The regulations were not strict enough, they were just labels & government then realized that they needed a better set of rules. 
· Back in the day it was a producer of all kinds of different pharmaceuticals. 
· Highly successful drug – sulfanilamide – sold as a powder, an antibiotic, the Massengill company was selling a lot of these material and they wanted to expand their market 
·  they discovered that this was a cure for strep throat, so the company came up with a flavored liquid product form that so children would take it because they did not like to take bad tasting powder. 
· Ethylene glycol (antifreeze) has a sweet taste, and it would turn it into a liquid formation and change the taste of the drug.  Within about a week they figured out it had toxicity problems and over a 100 hundred children died from it. 
· Government realized that all these people were dying from this drug, they were still selling it  no law that said they could not sell it. 
· The company was stopped from selling it because of labeling errors. 


· Problems still occur, in 2009 there was a case of poisoning in Nigeria, there was a lack of enforcement in the rules. 
· Message to the AMA  please wire collect by Western Union suggestion for an antidote
· Labeling forced the drug off the market – legal definition of elixir is a substance dissolved in ethanol
· Government inspectors track down drug: recorded 234-240 gallons that were sold  107 dead, 206 permanently disabled

[bookmark: _GoBack]Dr. Samual Evans Massengill’s Words to the public & government:
"My chemists and I deeply regret the fatal results, but there was no error in the manufacture of the product. We have been supplying a legitimate professional demand and not once could have foreseen the unlooked-for results. I do not feel that there was any responsibility on our part." 


The Food and Drug Administration (FDA) created: 
· Ensure the safety of drugs 
· Animal testing was now required (safety only)
· Clinical trials were done to follow safety in humans 
· Direction for proper use were required

Thalidomide 
· Developed as a sedative – 1957 – very few side effects
· By 1962, thalidomide was recognized as a teratogen 
- Phocolemia 
- never marketed in the US 
- Teratogenicity was discovered before FDA approval was give 
· Causes birth defects  from Greek word “teratos” for “monster” – it was tested in rates but rates do not give birth to deformed pups 
· However in Humans, problems with a fetus result in miscarriage, stillbirth or birth defects
· Only in the drug markets of Europe

Modern Safety Standards
· Safety testing done in at least 2 species
· At least one must be a primate
· Must show that the drug is bioavailable
· Gets into body
· Must use relevant doses
 must give higher doses to animals, before it was low doses given to animals 

Genetic Engineering changes drug discovery 
· Replaces many animal experiments
· You can look at a molecular level and look at it with a microscope
· Has been in the market for a while 
· Genetic engineered drugs 
Drug Discovery Today  each new drug costs more than $800,000,000 to develop and from idea to market requires 8 years, high risk, high profit 

High Failure Rate for New Drugs  Less than 1 in 10 drugs survive clinical trials and reach market, More than 10,000 compounds are tested to find each new drug. 

Sources of Drugs today  Biologic – 14%, Vaccine – 4%, Natural Product - 5%, Semi-Synthetic - 23%, Synthetic - 54%
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