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Life expectancy
Ball park numbers for life expectancy in countries 
Canada- about 80 for ball park, 81.2 actually 
Swaziland has the lowest life expectancy (similar to stone age) 
Life expectancy through history
More improvements through the last 150 years 
Avg 35 years is from historical and archeological records 
1850- born in Canada- live to about 35
now- 82 or 83 years old: only increased in last 150 years 
Reason: actually start to use scientific principles towards health care 
Experiments and measurements
Quality also changes-  
1900- 44 years 
Main causes of death: pneumonia, TB, influenza (lasted until 1950s) – caused by illnesses that can be controlled now 
2004 – 82 years 
Main causes of death: heart disease, cancer, stroke, traffic accidents, diabetes (die of body wearing out) 
150 years ago- could expect to be sick for entire life, if you weren’t infected by a microscopic organism, could be infected by parasite, everyone had lice at some point in their lifetime, often have worms: very common, chronic infections- sores would not heal for months or years, malnutrition was very common; spoiled food- eat what you can get, 
Now- being sick is unusual, don’t normally deal with illness, don’t accept chronic infections, only de-wormed if you have worms, something was moldy- throw it away
Main reasons for improved health: 
Improved sanitation – actively trying to separate waste, cesspits, outhouses, sewers, populations exposed to dead and dying- death is different today than it was a long time ago, die in a way that relatives do not touch you
100 years ago- children, relatives, were the ones involved in carrying you out of the house 
Clean drinking water- long time ago- drank what was available, dangerous to drink water from mother nature (does not make healthy water, can cause infection, dangerous to consume), need to filter and purify water, preserve water today, chlorinate it. Chlorine serves two purposes: sterilize the water before it will be given to you (removes microorganisms), preserves water, has to travel through a series of pipes and there are pipes that leak so that is why chlorine is added. 
Guinea worm: dracucculiasis- happens to people in Africa from water, migrates throughout body, worm has to get out of body and into water again- bursts out through skin, secretes chemical that causes pain, burning sensation, has infected people for thousands of years because they didn’t know where the worm came from
Refrigeration (food spoilage)- food was often preserved in an ice house (first form of refrigeration), now- modern food storage year round, has also changed the world a lot by the types of foods we eat as well, we can eat a much more balanced diet because we have access to refrigeration technology, we can now get food 24/7 because we can store foods for a long period of time
Vaccination **- greatest achievement in medicine, successful for viral diseases
Smallpox- eliminated from the planet, used to kill thousands of people per year, eliminated in 1977, only exists in labs and biological weapons, stopped vaccinating because the disease doesn’t exist anymore 
Polio- currently less than 1000 cases worldwide 
Eradicated from North America 1991
Major eradication barrier is politics 
Antibiotics **- for bacterial infections 
Can easily cure infections with antibiotics
Have had an incredible impact 
Penicillin reduced maternal mortality 
Death rate for maternal mortality was very high in 1850 (30% chance of living) 
North American Drug Market (2009)
Prescription drugs $300 billion
Over-the-counter (OTC) drugs $25 billion
World Drug Markets 
United States- 49.1%
Canada- 3.8%
FDA rules pharmaceutical industry – United states rules drug market
Types of Medical Treatment:
Surgical – removal of affected body part (traditional), modification of affected body part (modern)
Medicinal- use of chemical compounds to treat disease 
Plants as sources of drugs – Why? Plants are a major source of poisons 
Early drugs were poisons
Drugs- produce desired (beneficial) biological effect
Poisons- produce undesired (harmful) biological effect
Poison Dose Drug 
Only the dose makes the poison, Poison= kill, Potion= cure 
Dosages:
Normally we assume 
Low doses produce beneficial effects (drug)
High doses produce harmful effects (poison)
Sometimes
Low doses produce harmful effects (poison)
Higher doses produce beneficial effects (drug)
Insulin, salt
Only the dose makes the poison (water can even be a poison, dilutes electrolytes) 
How were drugs discovered?
Observation and experiment- best way to do it, as long as you do it right
Observed the effect of the drug
Strong poisons given in low dose
Strong poisons- easily identified, low dose makes it into a drug 
Weak poisons- large quantity for effect
Papyrus Ebers- plants, opium- morphine, oxytocin 
Philosophy
Cure arrived at by reasoning 
Based on belief
Healing often connected with superstition, magic, religion
Only as good as info it is based on 
Hippocrates 460-370 BC
Father of medicine
Instead of basing cures on imagination- wanted to base on reality around him
Developed: ox liver for night blindness (Vitamin A)
Poppy juice for crying babies – Worked 
Animal Fat for baldness – X
Dioscorides 40-90 AD
Identification of opium for pain – from poppy seeds 
Narcotic pain killer and sedative
Toxic in high doses 
Drug in low doses 
Opium became a popular drug 
Identification of cocaine as a stimulant 
Extracted from coca leaves
Topical painkiller
Stimulant 
Used in plastic surgery 
Coca leaves in high altitudes – consume leaves as a “pick me up” 
“classic” coke- contained cocaine in it a long time ago 
Spin and damage control
Quinine as a malaria treatment
Peruvian bark once more valuable than gold- healing properties, could cure malaria- fatal disease 
British army uses quinine in India 
Tonic water contains quinine (gin and tonic water) ultraviolet light- will glow
Problems with observation
Humans brain searches for patterns
Even when they are not there 
Apophenia- seeing patterns or connections in random or meaningless data (even when they are not there) 
Pareidolia- perceiving sounds or images as something else
Anecdotal evidence unreliable – trust what other people tell us, if cures have worked or not, people lie, could have placebo effect associated with different drugs, relies on chance, medication and cure may not be connected, poison and harm may not be connected 
Once evidence is available, hard to contradict- many harmful remedies retained because of this, parents cold remedies 
Tomatoes once thought to be poisonous – people were afraid of eating tomatoes, today we know it isn’t true. In North America bugs not knowingly eaten, some places they are part of a healthy diet if prepared properly
Only experimental evidence is reliable
Make a measurement
Measure properly
Measure accurately
Must rely on statistical significance 
Collect data from large number of experiments 
Look for averages and trends 
Problems with herbal remedies
Poor control over dose
Plants produce variable amounts of active ingredient 
More ripe- more healing 
Can get different dosages 
Can get variation in terms of amount of drug in a plant. 
Could have too little or too much, and can harm yourself
Variations in preparation and administration 
Flavor- works the same way that drugs do
Carrot- depending on what way you prepare it: different taste. 
Some chemicals in carrot are changed when you carry out the process of cooking, depending on how you prepare it. 
Enhance to the point that it becomes dangerous
Whether it will be safe or not?
No instructions
Information passed verbally- from generation to generation, could improperly treat a certain condition, instructions after a while may have changed from person to person
Imprecise
Poor reproducibility 
Philosophy to identify cures 
Cure arrived at by reasoning
Method requires good information
GIGO
Garbage in garbage out (Unless starting with correct information, won’t find the cure) 
Healing often connected with superstition, magic, religion 
Hippocrates develops doctrine of humors 
Universe is made of 4 elements 
Earth (dry)
Air (cold)
Fire (hot)
Water (wet)
Based on the fact that there are four elements in the universe: Hippocrates develops doctrine of humors
Body is made of 4 humors 
Blood (cold)
Phlegm (wet)
Yellow bile (hot)
Black bile (dry) 
Doctrine of humors 
4 humors are normally in balance 
Too much or not enough of a humor causes disease 
Cure by re-balancing the humors
Diagnose using the properties of the humors 
Fever associated with hot and dry
Cure using cold and wet 
Bloodletting and the doctrine of humors 
Re-balance blood humor
Can re-balance by getting rid of some of blood (cut you and drain some of your blood out of body, place where cut is important) 
Do different shaped cuts 
Location and type of cut were determined by your astrological sign etc. 
Not only painful but very harmful- need blood to survive
Creative methods to remove blood: leeches (fantasy) used to believe the world worked like this 
Bloodletting often killed the patient 
Didn’t have cleanliness back then 
George Washington was killed by bloodletting (developed a secondary infection) 
Re-balance with emetics and purges 
Letting something out (throwing up) 
Treatment was very unpleasant and useless, harmful 
IN CONCLUSION : doctrine of humors was crap
Based on incorrect idea
Made it up 
Treatments developed using it were harmful and painful 
Bloodletting
Purges
Fasting
Special foods 
This was the method that was used to determine the majority of cures for many diseases 
Bloodletting is still studied (dominated for a very long time) 
Doctrine of signatures
Jakob Bohme, (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
Walnuts look like brains
Boneset stems grow “through” the leaves 
Promote healing of a broken bone 
Sharks don’t get cancer 
Sharks have cartilage whereas we have bones 
Shark cartilage used as cancer treatment 
Sharks DO get cancer *
Breath Mints have chlorophyll
Pigment in green plants 
Captures light, allows plant to transfer light into energy 
Parsley and fresh breath 
Fresh breath – Parsley
Parsley – green
Green – chlorophyll 
Chlorophyll – fresh breath 
Candella wax in breath mints (used on cars) 
Mandrake roots look like people 
Mandrake roots used for many medicinal and magical purposes 
Primary use was a cure for demonic possession 
Mandrake screams when you pull it out (myth) 
Protect against the screaming 
Ensure the magic is preserved 
Rhino horn is a phallic symbol 
Powdered rhino horn used in Chinese medicine as an aphrodisiac 
Rhino horn made out of the same as your fingernails 
Mercury is a heavy liquid 
People drink mercury as a purgative 
Push its way down through digestive system, push everything out of system 
Only limited by your imagination (avocado looks like a uterus- so uterine health etc.) 
See a pattern and make something up 
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 
Some problems require surgery 
Amputation without anesthetic 
Removing something wrong (limb, finger, cut out sore)
Had to be done quickly and you were conscious the whole time
Amputation had to be done quickly and there was an art to it 
Amputation practice was trial on error 
Sir Humphry Davy discovers nitrous oxide 
Experience pain but wouldn’t remember after 
Used recreationally 
Nitrous oxide as a propellant (whip cream) 
William T.G Morton and ether 1846
Ether would induce unconsciousness 
Dentist 
Much better way to do surgery 
Don’t feel pain during surgery 
Anesthetics make modern surgery possible 
Surgery is a big part of modern medicine, possible because of drugs 
Discovery of those chemicals that allows to do 
Less than 30% survived surgical treatment 
Had surgery- better be for something serious, 70% of the time you would die from it, because they didn’t know anything about infection. Didn’t know how disease was spread from person to person 
Joseph Lister uses phenol as antiseptic- pasteurs research. Could be applied to surgery to reduce risk of infection during surgery, antiseptic to get rid of infection. Didn’t know whether it killed infection but it was a disinfectant of bacteria 
He created the Carbolic acid sprayer 
Metal ball in middle contains chemical, burn candle- vaporizes chemical 
Carbolic acid spray during surgery – vapor of phenol would kill bacteria, dramatically increased survival rate 
Huge impact in terms of survival rate of surgery
Toxic effects of phenol on doctors- breathing too much. Dose makes the poison – Doctor is operating all day everyday, their exposure is much higher. Doctor gets into situation where risks outweigh the benefit 
Run out of doctors quickly 
Washing and glove use was safer – clean patient, tools, etc. reduction of infection 
Applying cleanliness
Student of Listers – Antisepsis brought to Canada by Thomas Roddick 1877 
Everything in white- easy to see dirt 
Started to realize where disease comes from- treated it 
Carbolic smoke ball for home use – 
Listerine becomes household product 
Cure dandruff
Now- we use it for mouthwash 
No longer contains phenol – thymol 
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 
1850s – fraud with drugs, existed since the beginning of time 
Science and fraud
The emergence of science made people trust claims 
“scientifically proven”
“patented” – not be allowed to use something (legal document) 
The emergence of science made it easer to identify fraud 
Before science, no way to know 
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 world war II
Rise of patent medicine late 1800s 
Patent was on the label for a lot of things to sell (doesn’t mean it works, tells you nothing) 
Patent because they were always said to be. 
Basically means useless medication 
Mrs. Winslow sooths with opium 
Not likely to cure of illness
Opium will make you feel good- think you’re getting better 
Opium will also work as cough suppressant 
Kickapoo Indian Oil cures all with alcohol
Not going to give medicinal benefit 
Alcohol gives good feelings- makes you think you’re getting better 
Don’t buy something that says harmless and no side effects (means that nothing is in it) 
Great Radium Spring Water 
Radioactive water 
Radiation was being discovered- selling products based on radioactive materials 
William J.A Bailey makes Radithor – product which was based on scientific observation 
Twisted science- from cancer to morons – cancer cells exposed to radiation; they would die. 
Made up whatever disease he wanted 
Eben M. Byers was a believer (drank this everyday)
Jaw became diseased (surgically removed) 
Passed away a few days later 
Skeleton was still so radioactive that he had to be dealt with carefully 
Medicine from Death’s Laboratory 
Board of Food and Drug Inspection 
Formed in 1907
Labeling only 
No regulation of therapeutic claims 
No safety testing
Patent medicine still sold today 
Massengill company and drug safety 
Sold sulfanilamide (antibiotic) as a powder 
Sulfanilamide tastes horrible 
Wanted to flavor it 
Massengill sells sulganilamide exilir – sore throat 
Watkins failed to realize that he was using poison to dissolve (antifreeze)
Message to the AMA – “please wire collect by Western Union suggestion for an antiodote” 
Labeling forced drug off the market 
Legal definition of elixir is a substance dissolved in ethanol. No law against poison compound as long as it was listed on the labels (legal, hadn’t broken any laws) 
Miss labeled compound- how they got it off the market 
Government inspectors track down drug 
Recovered 
Food Drug Administration (FDA) created 
Ensure the safety of drugs 
Animal testing was now required (safety only) (done by company)
Clinical trials were done to follow safety in humans 
Directions for proper use were required on the label 
Problems still occur – history repeats itself 
Thalidomide 
Developed as a sedative- 1957
Very few side effects 
By 1962, thalidomide recognized as a teratogen 
Phocomelia 
Teratogen causes birth defects 
Greek word for monster 
Was tested on rats 
Do not often give birth to deformed pups 
In humans, problems with a fetus – result in miscarriage 
Modern safety standards 
Safety testing has to be done on at least 2 diff species 
One must be a primate 
Must show that the drug is bioavailable 
Gets into body 
Must use relevant doses 
Rat- first, Dogs next
Genetic engineering changes drug discovery 
Replaces many animal experiments 
Can do a lot of testing in lab class 
Genetic engineering facilitates drug discovery 
Genetically engineered drugs – year 2000, number that have entered the market 
Decline in small molecules (aspirin etc.) 
Drug industry- done as a way to give a living factory for a drug 
Drug discovery today 
Each new drugs costs more than 800,000,000 to develop 
From idea to market requires 8 years 
High risk
High profit 
Extracts from plants and animals 
Drugs designed by computer 
Drugs found by random screening (trial on error) 
Randomly test the compounds 
High failure rate for new drugs 
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