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Most reliable information on web
· Pharmaceutical company websites- best for information because they are regulated
· Gov Websites
· Health Canada
· FDA
· University websites
· Scientific journals 

Science vs Magic
· Science- draw conclusions based on facts, test conclusions in several ways
· Magic- draw the conclusions we want, find some facts that fit those conclusions 

Life Expectancy (2009)
Macau- 84.4
Canada- 81.2
World Avg- 66.6
Swaziland- 31.9 

Life expectancy through history 
· Increase in only last 150 years (1850’s)
· For most of history it was about 30-35 years (last 6000 years) stone age too
· 1850’s was ~35 years old 
· beginning of scientific approach 
· most scientific knowledge started here on
· 1900- Canada- 44 years old and disease through life
· primary cause of death- infectious disease
· life much longer and higher QOL
· main causes of death:
· pneumonia
· tuberculosis
· influenza 
· 2004- Canada- 82 years
· main cause of death:
· heart disease, cancer stroke etc (body wears out)
· lower respiratory infection 
· traffic accidents
· diabetes

Disease affects QOL	
· lice and fleas- back in the day everyone had it
· worms- again everyone had it- these parasites existed on everyone
· chronic infections- all the time
· malnutrition was common

Main reasons for improved health
· improved sanitation
· outhouses used to be in the middle of the city, separating this has improved out health
· clean drinking water
· taps in Canada are safe to drink from
· refrigeration
· vaccination 
· antibiotics 

Populations exposed to dead and dying 
· common until 100 years ago

Dracu something (worm)
· guinea worm life cycle
· worm grows in your muscles
· creates sore and bursts out- creates chemicals that make burning sensation- run to water- allows worm to make its way back to water supply (Africa common)
· simple treatment: fine filter gets rid of the worms

Major improvement was chlorination
· disinfection for water after tt has been filtered
· chlorine- acts as preservative (pipes have leaks underground, water must be disinfected as it travels through the pipes) 

Food spoilage was common
· people ate rotten food all the time- creates illness
· people used ice houses (cut big blocks of ice, bring them into the house to preserve food) 

Pharmaceuticals improve health
· biggest contribution to health are pharmaceuticals 
· lifespan
· Greatest achievement in medicine
· Immunization (vaccination)
· Very successful for viral diseases
· Small pox
· Eliminated in 1977 (only in labs and biological weapons)
· Gene sequence online
· Killed thousands of people

Vaccination scar- born before 1972 

Polio
· Crippled thousands of people
· Currently less than 1000 cases world-wide
· 10 or 11 countries 
· Eliminated 1990’s in Canada
· Major barrier is politics

Antibiotics for bacterial infections
· Penicillin reduced maternal mortality 
· Today we don’t think about dying when giving birth, dramatic curve between 1930’s and 1950’s

North American drug market (2009)
· Prescription drugs
· 300 billion a year
· Over the counter
· 25 billion a year 

World drug markets
· US- 49.1% produces half of the pharmaceuticals world wide, dominated production and consumption (factor of 2)
· Japan- 14%
· Germany- 7.7%
· Canada- 3.8%

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 source of drugs 
· Produce chemicals that can be poisonous or effective 
· These poisonous substances are used to create drugs
· Modern drugs are poisons too
· Drugs vs poisons
· Drugs: beneficial effects
· Poisons: harmful
· Same thing, it’s the amount (dose) you use

Sola dosis facit veneum- latin saying (only the dose makes the poison) 

Dosages
· We assume:
· Low doses produce beneficial effects
· High doses produce harmful effects (poison)
· Drug hasn’t changed, dose does
· Sometimes:
· Low does produces harmful effects (poison)
· High dose produced beneficial effects (drug)
*only the dose makes the poison 

Dose makes the poison
· Ask- how much? Applies to drugs and other things: 
· Drugs
· Pollution
· Finances- penalty fees
· Every day issues

 How were drugs discovered?
· Observation and experiment (rare)
· People observed the effect of the drug
· Strong poison given in low dose
· Philosophy
· Cure arrived at by reasoning
· Based on belief
· Healing often connected with superstition, magic etc

Drugs from observation and experiment 
· Strong poisons
· Easily identified
· Low dose makes it into a drug
· Weak poison
· Large quantity for effect 
Papyrus Ebers
· Egyptian text- lists plants and how to use them

Hippocrates
· Father of modern medicine
· Promoted experimental methods for cures
· Before this it was superstition and religion
· Promoted
· Ox liver for night blindness- related to Vit A but questionable 
· Poppy juice for crying babes- only this one works
· Animal fat for baldness- No

Identification of opium for pain
· Strong poison but in low amounts good pain reliever and cough medicine 
· Sedative, narcotic painkiller
· Toxic in high doses
· Used to be able to buy over the counter 
· Used for thousands of years
Cocaine
· Observation
· Topical painkiller
· Stimulant 
· Very effective
· Coca leaves
· Used today 
· Used to be in coca cola

Quinine
· Treatment for malaria
· 2nd leading cause of disease (malaria)
· more valuable pound for pound then gold once
· used today, British army used to give to soldiers in India
· gin and tonic comes from this (administration to soldiers)
· tonic water comes from quinine 

Problems with observation 
· Human brain searches for patterns
· not objective, look for patterns (so good that we see them even when they are not there, ends up with false information)
· brain is programed for this
· Anecdotal evidence unreliable
· drugs and 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 or connections in random or meaningless data 
· Ex: high voltage lines and cancer 
Pareidolia
· Perceiving sounds or images as something else 

Anecdotal evidence is misleading and relies on chance
· Medication and cure may not be connected
· Tomatoes used to be thought poisonous 
· Bugs: quality protein, ancestors ate them 

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 
· But measuring technique is important- can be done wrong which makes trends incorrect 

Problems with herbal remedies
· Poor control over dose
· Plants produce variable amounts of active ingredients 
· Variations in preparation and administration
· Carrots raw vs processed- changes in chemical contents
· No instructions
· Information passed verbally
· Imprecise
· Poor reproducibility 

Thursday, January 15, 2015

 Philosophy to identify cures
· Cure arrived at by reasoning 
· Search for proof afterward
· Method requires good information
· Garbage in, garbage out 
· Healing often connected with superstition, magic, religion 

Hippocrates develops the doctrine of humors
· Universe is made of 4 elements
· Earth
· Air
· Fire 
· Water
· Body is made of 4 elements
· Blood
· Phlegm
· Yellow bile
· Black bile
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 (fever: body is hot mud: cold, cools you down)
· 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
· they would drain blood away from the body (believed blood contained the disease, shape of the cut was also varied)
· cuts are the perfect place to get an infection, caused more harm
Bloodletting often killed the patient
· used leaches
· George Washington- they took too much blood and he died (treatment)
Rebalance with emetics and purges
· Throwing up or emptying bowels to rid body of the harmful substance
Doctrine of humors was stupid
· Made people worse
· Bloodletting
· Purges
· Fasting
· Special foods

Doctrine of signatures
· Jakob Bohme (shoemaker and philosopher) 
· God left us clues to cures (need to decode these and come up with ways/magical uses)
· Idea used by almost ALL cultures
· Disease and cure were linked
· Eating walnuts is good for the brain (walnuts look like brains) 
· Boneset steams grow through the leaves (our bones also grow through tissue)- people thought this plant would help bone problems
· Only related to the shape of the plant
· Sharks don’t get cancer
· Noticed humans have bones and sharks don’t (cartilage)
· If we eat cartilage it will cure our cancer (used as cancer cure, contributes to lessening of sharks in the ocean)
· Sharks do get cancer
· Breath mints have chlorophyll
· Won’t affect bad breath in anyway 
· Farmers used to chew parsley to treat bad breath (parsley is green and so is chlorophyll...logic)- marketing scam
· Chlorophyll is listed last (least amount), the natural and artificial flavors add to taste but don’t affect your breath 
· Mandrake roots used for many medicinal and magical purposes
· Mostly used to cure demonic possession 
· Harvest using a dog- protect against screaming and still has the magic effect (preserved)
· Rhino horn is a phallic symbol
· Powdered rhino horn used in Chinese medicine as an aphrodisiac- leading to extinction risk of Rhinos
· Mercury is a heavy liquid
· Heavy weight or mercury is supposed to push the toxins out of the body 
· People would drink it as a purgative 
· These are all limited by your imagination 
· Avocadoes, eggplants and pears are good for pregnant women because they have a shape of a pregnant woman. 
Doctrine of signatures = crap
· Most remedies were harmful
· At best harmless
· This prevented people from looking for other (better) cures
· Denied patient of proper treatment
· Based on appearance or location 
· Required imagination to see connection 
Life expectancy
· Only until 150 years ago did we see an increase in life expectancy- doc of signature did nothing 

Amputation without anesthetic 
· Several people would hold you down, they were limited to what they could do
· Amputations had to be done very quickly not to kill the person 
· Want to cut a V then cover bone with tissue 
Sir Humphry
· Nitrous Oxide had anesthetic effects- found this by accident
· Also removed memory
· Victorian era- people would buy this and all get high together 
· Whip Cream- cheap way to get high 
William T.G Morton (1846)
· Discovered Ether- effective in putting person to sleep and no pain
Modern anesthetics
· Make surgery possible
Less than 30% survived surgical treatment
· Infections afterwards 
· They used no special techniques to remove bacteria
Joseph Lister uses phenol as antiseptic
· Poison: phenol- used as disinfectant to kill bacteria
· Sprayed it in vapor form over the patient (mist)
· Carbolic acid sprayer 
· This was successful- decreased the mortality 
· However, phenol is highly toxic, problem not for patient but doctor (in small amounts no problem but the doctor is breathing this in all day and would get bad side effects)
Washing and using gloves began 
· Lister decided why not use clean clothes and simply clean everything before and after surgery 
Thomas Roddick (1877)- antisepsis brought to Canada
· White/light color- easy to see dirt 
Carbolic smoke ball for home use
· Scam artist sold this to people (toxic)
· “for improving health”

Listerine becomes household product
· today we use for mouth wash but was a cleaning agent back in the day
· used for dandruff as well
· today, no longer phenol but thynol (bottom)
· phenol- used to clean floors today 
Problems with drugs in the 1800’s
· problems became magnified 
· no regulation
· industrialization created big markets
· lots of opportunity for fraud
· could sell anything to anyone making false claims
· the problems always existed but there was a dramatic increase in the 19th century 
Science and fraud 
· Emergence of science made people trust claims 
· Scientifically proven
· “Patented”
· emergence of science also made it easier to identify fraud
· before there was no way of knowing 
· 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 
· pesticides on humans- experimental animals were humans
· trust was given to doctors in their judgment- led to experiments on prisoners 
· Auschwitz- went very far beyond the ethical bounds on prisoners
Rise of patent medicine late 1800’s
· Patent medicine- used a marketing tool 
· No rules, could sell anything 
Mrs Winslow sooths with Opium
· Worked but bad for health
· Used to put kids to bed
Kickapoo cures everything with alcohol
· No medication that is harmless or 100% safe
· Made up claims 
· Active ingredient had alcohol- people would drink it and feel better 
· No actual ingredients to improve condition 
Great Radium Spring water
· Radioactive water as wellness treatment
William J.A Bailey makes Radithor
· Highly radioactive water
· Assumed Radiation killed cancer cells- science was twisted around for profit
· This was supposed to increase intellectual capacity 
· Was very successful in sales
· Eben M Byers- was a believer and drank it everyday
· He had to have his lower jaw removed because it rotted out from the radioactive water
· His teeth were very radioactive
· Dangerous scam
Medicine from Death’s Laboratory 
· People started noticing side effects- public outcry against these medicines
· Government responded with a regulation
Board of Food and Drug inspection
· 1907
· just had to list what was in the bottle 
· no regulation of therapeutic claims
· no safety testing
Patent medicine still sold today
· Buckley’s 
· Cold-FX
Massengill company and drug safety
· Selling tolu-dionin
· Sold sulfaniliamide exilir- first successful antibiotic (crystals)
· Sold big amount of this, they found many bought this for their children (they didn’t wanna eat it because it tasted bad)
· They dissolved it in water and ethylene glycol for sweet taste
· Didn’t realize ethylene glycol is highly toxic 
· Message go the AMA
· Please wire collect by Western Union suggestion for an antidote
· This drug was killing kids across the country, they were asked to take it off the market but DID not (because no regulations said they were not allowed to sell this- the labels were there so they were technically good)
· Legal definition of elixir is a substance dissolved in ethanol
· They used the wrong label and THAT’S how the drug was taken off the market- legal definition of elixir is a substance dissolved in ethanol 
· Recovered 234-240 gallons that were sold
· 107 dead
· 260 permanently disabled
· DR Evans Massengill- released a statement
· Said there was no error 
· Said he did not feel responsible 
· The chemist helping killed himself

Food and Drug Administration created
· Ensure safety of drugs
· Animal testing was required for safety 
· Had to do clinical trials
· Had to have directions on the bottle (doses etc)
· Step in right direction but still not perfect
Problems still occur
· In Nigeria
Thalidomide
· Clean drug, few side effects
· Used as sedative for pregnant women
· Unfortunately it was clear that it was a teratogen (birth defects)
· Babies got phocomelia- no arms or legs (comes from seal in latin)
· Lots of problems in Britain (not sold in US)
· By 1962, it was recognized as a teratogen
· Teratogenicity was discovered before the FDA approval was given 
Teratogen 
· From Greek word teratos for monster 
· Thalidomide was tested in rats
· Rats do not give birth to deformed pups- it becomes digested
· By choosing the wrong animal they did not find this teratogenic effect 
Modern safety standards
· Safety testing has to be done in at least 2 species
· At least one primate 
· Must show that it is bioavailable
· Gets into body- prove there is drug in the blood stream (prove the drug is in the blood AND has NO effect)
· Must use relevant doses
Genetic engineering changes drug discovery
· Replaces any animal experiments 
· Animals are expensive to use for pharmaceutical companies
· Really important to have regulated drug industry
· Allows us to access biological compounds 
Genetically engineered drugs
· Humulin- safest source of human protein
Drug discovery today
· Each new drug costs more than 800 000 000 to develop
· Form idea to market requires about 8 years
· High risk but high profit
Sources of drugs today
· Natural product just 5%- hard to get amounts you need, also they are engineered as poisons 
· Synthetic 54%
· Biologic (genetically engineered substances)- 14% 
· Semi-synthetic 23%
· Vaccine 4%
Extracts from plants and animals
· Very rare today
Drugs designed by computer
· Not so popular
Drugs found by random screening
· Trial and error/getting lucky for finding a drug
High failure rate for new drug
· Less than 1 in 10 drugs survive clinical trials and reach market 
· More than 10,000 compounds are tested to find each new drug
· Process requires 8-12 years

2- Pain

Pain Medication
· Most common reason for taking meds
Prescription drugs
· 300 billion per year (US)
· need doctor prescription 
OTC
· 25 billion (US) per year 
· don’t need doctors prescription 
· sometimes have to ask for it behind the shelf 
· drugs most commonly used
· cheaper than prescription (prescription 10x more expensive) 
Top OTC
· cough and cold -4.1 billion
· pain reliever- 2.7 billion
· antacid- 1.4 billion 
· toothpaste- 1.2 billion
· laxative- 0.8 billion
Important considerations when buying
· safety 
· dose makes the drug
· dose makes the poison
· tell you what not to exceed and how much to take
· size of person controls the dose
· indication
· what you use it for?
· Many people take the wrong drug
· Many people take drugs unnecessarily
· Counter-indications 
· When you should not use 
· Conditions
· Drug combinations
· Foods
· “natural” remedies 

Side effects
· all drugs have them
· effect- what is it?
· Info is easy to find
· Label or box
· Google 
· incidence- how common is it?
· Really hard to find this info
· Need to evaluate both for risk 

“natural remedies”- some supplements can interfere with the medication prescribed by doctor (just because its natural doesn’t mean it does have any effect) 
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Pain relievers most common OTC drug
· 2,7 billion per year in North America
· 50 billion tablets (North America)
· 35,000 tonnes/year
· 1200 dump trucks 

Aspirin- one of the World’s most popular drugs
· alcohol
· caffeine
· aspirin
· nicotine 

Salix
· Genus 
· Willow- bark has a bitter taste (similar to quinine)
· Poplar
· Beech
· Wintergreen 
· Salicylates 
· In aspirin
· Aspirin does not form naturally 
· It is a synthetic derivative of the natural substance salicylic acid- healing properties known for millennia 
· Salicylic acid found in numerous barks of trees 
· Releases salicylates
Sumerians
· Used willow leaves for pain 2,200 BC
Egyptians
· Used willow for inflammation 
Hippocrates
· Willow bark for childbirth 
· Recommended chewing on willow-tree bark to patients suffering from fever and pain
· Also for lesseneing pain during childbirth 
Knowledge of herbs lost in dark ages
· Disallowed to used some of the herbs due to religious purposes (pope/church) 
Reverend Edward Stone (1702- 1768)
· Rector in church of England 
· Treatment for argue in 1763
· Willow bark bitter taste
· Used doctrine of signatures to link it back to quinine 
Doctrine of Signatures
· Association between disease and cure
· People who live near swamps get malaria
· People with malaria get fever
· Treat malaria with quinine
· Quinine is bitter
· Willow bark is bitter
· Willows grow in swamps
· Willow bark will cure fever!
Willow bark for fever
· Dried bark
· Ground to a powder
· Given for fever 

Salicin
· Henri Leroux (1829)
· Found that it was an active ingredient in willow bark that decreased fevers 
· Inefficient 
· A lot of bark to get a little salicin 
· Salicylic acid made from salicin 
· More effective
· Rafaelle Piria
· Manipulate chemical compounds to make new compounds 
· Analgesic- pain
· Antipyretic- fever
· Anti-inflammatory 
· Make salicylic acid from coal tar 
· Made and sold by dye companies 
Coal tar
· Waste product in 1800’s
· Street lights produced coal tar
· Dumped in rivers- pollution 

William Perkin- 1856

Synthetic vs Natural 
· Synthetic- easier to provide mass mounts
· 1.5kg of bark = 14g
· 1kg coal tar = 300g
· coal tar also much cheaper, irrelevant which source, same drug 

Bayer started as a dye company
· had to be rich to wear colored clothes
· found that oils can be used to dye clothes- then more people started wearing colored clothes 

Salicylic acid – problems
· stomach irritation 
· felix Hoffmann
· father had arthritis
· took salicylic acid for pain
· suffered from stomach problems
· pioneered drug engineering 
· process of drug optimization 
· salicylic acid
· Hoffmann made changes to the molecules
· OH on drug associated with bitter taste, irritation and pain management 
· Hoffmann- biological assay, looked at fish gills for stomach irritation 
August 10, 1897
· Acetasalicylic acid
Aspirin was trademarked 
· First sold as powder

Bayer’s first drug sales were heroin
· Bayer aspirin marketed with heroin 

A.S.A
· Generic/scientific name- anyone can use 
· Aspirin- trade mark name, only company can use it 
· Benefits
· Pain
· Fever
· Inflammation
· Reduce heart attack risk
· Side effects
· Tinnitus
· Stomach irritation 
· Blood clotting
· Headaches= default side effect
· Effective for muscle pain 
· Not effective for visceral pain 

· Artificial drug- not made in nature and engineered by humans
· Not bitter, no stomach irritation, effective for pain 

Prostaglandins 
· Local hormones
· Used in same cell
· Short time
· Used for fever or pain, inflammation 
· Enzyme= catalyst- cyclooxygenase
· Prevent production of prostaglandins to decrease pain, fever, inflammation 
· Drugs interfere with the action of the enzyme
· Aspirin blocks the cyclooxygenase enzyme (no prostaglandin production)

Aspirin and HD
· Long time use reduces probability of myocardial infarction 
· Less prostaglandins = less blood clotting = less M.I
· But if no risk, harm will outweigh benefit 

ASA and cancer
· Long term use – risk of colorectal cancer
· Only see MI benefit after long term use but risk>benefit 
Home made explosive 
· Anders Breivik
· Used ASA as starting material 
Death- 60 tablets at once 
· Tinnitus- 10+ pills
· Warning of poisoning 
Stomach irritation- excess HCl 
· Prostaglandins help protect stomach
· Decreased acid production 
· Increase mucus production- aspirin lowers
· ASA interferes with this 
· Long term aspirin use and stomach damage 
· Tablets can cause stomach irritation 
· If dissolve all in one place
· Bufferin
· Contains antacid
· MgSO4 (gypsum)
· Pills dissolve quickly
· Pay a lot for little effect 
Plastic coating on ASA tablets
· Can be of benefit for some ppl
Reye syndrome and influenza- brain problem
· Aspirin use associated but not proven
· High lvl of aspirin in blood seen in children with reye 
· Children’s aspirin no longer avail (12 and up)
Pregnancy
· No ASA in last 3 months of pregnancy 
· Prostaglandins important for birth 
Type
· Tablets
· Caplets
· Gelcaps
· No difference 

Anacin
· ASA- 325
· Caffeine (for headache)- 32 mg 
Generic drugs same quality as name brands
· Same chemical
· Same dosage
· Same bioavailability 
· Same amount of drug enters the body 
· Not all gets in body 
· Difference= price 
· Compare ingredients 
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Price
· Bufferin- paying a lot more for this “buffer” effect
· Anacin- paying a lot more for caffeine 

Cahn and Hepp- 1886
· Experimenting to find vermifuge
· Gave patients naphthalene
· Mothballs
· Noticed fever reduction 
· Bottle mis-labeled
· Acetanilide- is what it actually was
· Moth balls reduced fever 

Antikamnia (antifebrin)
· Made from coal tar
· Sold as fever reducer 
Carl Duisberg
· Chemist at Bayer
· Needed to get rid of 50 tons of aminophenol
· Saw chemical similarity b/w the waste product
Lester and Greenberg
· Antikamnia and phenacetin
· Liver converts both to acetaminiophen 
· Pain relief
· Raises pain threshold 
· Muscle pain 
· Visceral pain 
· Antipyretic 
· Not for inflammation 
· Does not inhibit prostaglandin synthesis 
· Arthritis- not effective
· Osteoarthritis 
· Rheumatoid NO
· No risk for Rye syndrome 
Stomach irritation 
· ASA- strong (chronic)
· Acetaminophen- weak (chronic)

Tylenol
· More than 60 tablets= death 
· #1 suicide in England 

Acetaminophen liver toxicity 
· never take for hangover 
· alcohol stimulates liver function 

Children’s Tylenol in small bottles
· -small packages: don’t give pills to children, liquids have a better taste, can run into problems (tastes good) small bottle so total amount of drug in there will not harm a child 

Tylenol regular
· extra- sells much more 
· acetaminophen 325 mg 
· extra 500 mg 
· arthritis muscle and body- 650 mg 
· migraine- 500mg and 65 mg caffeine 
· only dosage that differs 
· PM (sleep)- 500 mg, diphenylhydramine- 15 mg 

EXCEDRIN MIXES acetaminophen and ASA
· Acetaminophen  325 mg 
· ASA 250 MG
· Caffeine 65 mg
· *in Canada no ASA
· inhibits production of prostaglandins
· combining the 2 methods is more effective for dealing with pain 

Midol for menstrual cramps 
· acetaminophen 500 mg
· caffeine 65 mg
· pyrilamine 15 mg (water retention, diuretic) 

Tylenol and cyanide- 1982
· poisoning in Seattle
· replaced capsules with cyanide- many people died 
· Tylenol recalled all capsules- right thing to do 
· Caplets replace capsules 
· Safety seal added to all OTC meds
· Before 1982- products were not sealed 

Acetaminophen  Summary 
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Price
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· Extra strength is cheaper- sell more
· Regular increased price to compensate for lack of sales
· Migraine- take caffeine with a regular cup of coffe with tylenol regular (same thing as tylenol migraine)
· Muscle and body identical to arthirites (people with arthritis usually have insurance, and also think they need the meds that say arthritis)
· Midol- added diuretic only different then tylenol regular 
· Children’s- rip off, tiny amount of med but safety features (have ot pay the price)
· Costco- good prices cheaper

Ibuprofen 
· Developed 1961
· Originally prescription only
· Thought to be safe in 1984
· Similar mechanism to Aspirin
· Inhibits cyclooxygenase – goes after prostaglandins to reduce pain 
[image: ]
· Pain relief lasts longer
· Does NOT protect against HA

Advil
· Ibuprofen 200 mg
· Migraine and regular- same content- different pill….
Read the back of box and not back 

Generic Ibuprofen- much cheaper then everything else 

Naproxen
· Called Aleve
· Very good for inflammation 
· Generic now available 

Top pain relievers North America 
· Acetaminophen- 43%
· ASA- 28%
· Ibuprofen- 26%
· Naproxen- 3% - need prescription 
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Acetaminophen liver toxicity
-2 transformations:
· Removal from body- safe
· Acetaminophen can change into a toxic material and damage your liver 
· If you eat a certain food 
· Alcohol stimulates the production of this (after consuming alcohol, increase in metabolites) 
· Do not take with hangover (liver damage) 
Acetaminophen poisoning is very common
· Labels now on the Tylenol bottle
Acet. In prescription meds
· Heath anada- reminding Canadians to use acetaminophen safely 
Act. In OTC meds
· Buckleys, Tylenol, Sinutab
· Taking several of these can lead to problems 

Effect of COX-1 inhibition
· Stomach 
· HCl production increases
· Mucus production decrease
· Platelets
· Clotting is inhibited
· Long-term COX-1 inhibition
· Ulcers in stomach can bleed severely
· Harmful effects!
Effect of COX-2 inhibition
· Redces pain 
· Reduces inflammation 
· Reduces fever
· BENEFICIAL EFFECTS

Current arthritis treatments
· Inhibit both COX 1 and 2
· COX-2 is beneficial
· Reduce pain 
· Reduce inflammation 
· COX-1 is harmful
· Stomach irritation 
· Blood clotting inhibited
· Bleeding ulcers in chronic users 
Selective COX-2 inhibitor for arthritis
· Vioxx- no longer available in Canada (Montreal)
· Approx. 60 studies done
· Supper effective, billion dollar seller
· Seemed to be very clean drug
· Approved in 1999
· One experiment too many
· Show off article hurt them 
· Show off to doctors that it was safe for people with stomach ulcers (used 2x the dose)
· Found 54% reduction in GI side effects 
· Increased risk of heart attack 
· Only included 10/18 months of the study 
· Media went crazy 
· Lost a lot of money from lawsuits 
· Advisory panel: put it back on market 
Benefits outweigh risks
· DEATH OR H.A
· Improved labeling and MD education 
· If it went back on less people would die from GI bleeding 

Raw NUMBERS always best

3- Headache

believed to be caused by demons
· Put head in oven to take out demon 
· Metallic tractor pulls out the pain 
· Suck out pain using hot needles 
Surgical cures for headaches
· Q-Ray: magnetized bracelet
· Cutting hole in head (trepanation)
Peter Halper
· Modern trepanation
· Cult
· Skull not properly constructed…cut holes in head for better health 
Brain does not feel pain 
· Pain in tissue surrounding skull (thin layer)

Understand it
· 12 types of headaches
· 60 sub-types
· 2 classes
· muscular
· vascular 
Muscular
· muscle band around skull- becomes tense and tightens on tissue 
· caused by stress
· treatment 
· ASA
· Acetaminophen
· Ibuprofen
· Naproxen
· 1,3,4 increasingly beneficial (b/c involved with prostaglandins) 
Vascular 
· 3 types
· toxic
· migraine
· cluster 
Toxic headache caused by poison (hangover: most common kind)
· pain caused by vasodilation 
· squishes the tissues in skull
· vasoconstriction will decrease pain 

Metabolism of alcohol contributes or helps 
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· body chemically modifies alcohol
· 2 enzymes involved 
· Acetaldehyde- nasty, causes the hangover 
· Acetic acid- not as bad
· Some people have more of an enzyme or less
· Having more alcohol dehydrogenase results in more acetaldehyde (stronger hangover and lower tolerance) – its your genetic makeup 
Presence of congeners increases severity
· The darker the alcohol the more severe the hangover 
Alcohol increases liver activity 

Liver makes acetaminophen toxic
· Don’t take for hangover 
Red wine
· Can contain histamine- produces headaches 
Histamine
· Fermented foods
· Sauerkraut 
Tyramine
· Aged cheese
Chocolate 
· Can trigger headaches (phenylethylamine) 
Nitroglycerine
· Potent vasodilator 
· Dynamite making gave headaches 
MSG
· Chemical from seaweed that adds taste
· Kwok syndrome 
· In oriental cooking 
· Does NOT cause headaches 
· Virtually in all foods 
· Magnifies taste of food- decreases cost 
· Disguised as hydrolyzed vegetable protein
· Normal human metabolite
· 5% of our protein
· produced constantly in the body 
Caffeine- rebound vasodilation 
· but have to drink a LOT
Brain freeze
· soft pallet feels cold and responds by dilating BV’s in head which give intense pain 

Treat toxic headache 
· ASA
· Ibuprofen
· Naproxen 

Acetaminophen and toxic headaches 
· Increased liver function causes acetaminophen toxicity
· Liver damage
· Don’t take for hangover

Migraine
· Misused
· Used as marketing tool on packaging 
· 6% men
· 18% women
· not a headache- an experience
· 2 stages
· phase 1: vasoconstriction 
· phase 2: vasodilation- only phase you experience pain 
· initiated by trigger- know your triggers 
· tension
· lack of sleep
· menstruation
· foods
· relaxation
· too much sleep
· pregnancy
· drugs
· strong smells 
· follows a progression- some people will experience more or less
· prodrome phase
· 40% of sufferes
· mood swings 
· 1-2 days before 
· aura
· 1-2 hours before pain 
· visual disturbances
· olfactory hallucinations
· vertigo
· reduced sensation 
· hypersensitivity 
· 
· pain
· half of head
· hemicrania- latin
· hemigrania- French 
· 1-72 hours
· nausea is common
· GI disturbances
· Movement makes it worse
· Sensitive to light, sounds, smell
· postdrome 
· hours- days
· hung over
· exhaustion
· poor concentration ‘
· depression or euphoria
Treatment
· ASA
· Acetaminophen
· Ibuprofen
· Naproxen
· Prescription pain meds
· Triptans 
· Helps when you know its coming – will abort it 
Rye bread common in medieval Europe
· Often contaminated with fungus
· Mild poison in fungus can make nasty effects
· Ergot fungus 
St Athony’s fire
· Vasoconstriction 
Ergot
· Induce labor
· Uncontrolled muscle spasms
· Medicine in LOW dose
· Powerful hallucinogen 
· Poisoning seen as demonic possession 
· Church went after witches and confiscated their goods
Witches
· Normal law suspended
· Presumed you were guilty
· Torture required
· No-win
· Throw you in water
· If you floated you were a witch
· Sank if you were not
· Salem
· Trials occurred during rainy times
· Fungus grows on bread when moist
· People were getting poisoned and killed
· Still illegal to be a witch 
· Kira Canhoto killed during exorcism in London
Ergot for migraine
· Produces symptoms thought of inducting demonic possession 
· Used to treat migraines
· Extracts: variable amounts of active ingredient 
Arthur Stoll
· Isolates ergotamine
· Changed treatment of migraines
· Made it possible to measure dosages 
Cafergot
· Available today
· Ergotamine and caffeine
· Prescribed 

ERGOTAMINE
· Not drug-like
· Prevents migraine
· Poison in high doses
· Hallucinations
· Muscular contractions
· Vasoconstriction
· Gangrene
· Death 
· Fungus makes it for protection 
· Can kill you 
Drug-like substance
· Provides beneficial effect
· Specific
· Limited side effects
· Low incidence
· Low severity 
· Cheap to make
· Patentable
· Designed for humans, not a poison 

Albert Hoffman
· Discovered LSD by accident
· Knew hallucinogenic effects or ergotamine
· -made derivatives and one them was LSD
· -got it on fingers and licked his fingers (taste it)
· -enjoyed it so much he overdosed and had to be taken home
· -1943 known as the bicycle day 
LSD
· used by CIA at McGill in 50’s
· MK ultra
· Many people committed suicide 
Migraine starts with serotonin
· -first part of migraine (prodrone and aura) levels of seratonin drop significantly 
· -theory that if you could increased seratonin levels you could prevent migraines 
· levels drop during aura
· prevent migraine by replacing missing serotonin with a drug 
· nerves don’t touch each other
· synapse- chemicals 
Serotonin
· poor drug
· used in many parts of the brain
· does not only affect migraine- used everywhere in the body
· does not easily pass from blood to brain
· drug must travel from stomach to brain in the blood 
· it fits into receptors – like a glove (want to produce correct response)
· engineers need to make it very selective
· like the right glove 
· neurotransmitter
· reduced amounts trigger migraine 
Sumatriptan
· selectively targets migraine 
· engineered for selectivity
· side effects gone but beneficial effects stay 

Options for migraine
· Sumatriptan
· Rizatriptan 
· Naratriptan 
· Zolmitriptan 
· Eletriptan 
· Almotriptan
-once pain starts its too late
-tylenol not good for toxic headaches
-toxic headache: take caffeine 
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· Most common infection
· Outbumbers all others by 25 to 1
· More than 200 viruses
· Rhinovirus #1 
· Never be a cure because thousands of viruses with same symptoms
· Influenza
· Die if young or old 
· Virus- destroys tissue
Common cold
· No cure
· Average- lasts a week
· Remedies do nothing 
· Mo medication will prevent it 
· Chicken soup = nothing 
Common cold research= England 
· Hotel rooms for free- experiment 
· Sneeze don’t spread cold well 
· Being cold does not cause colds 
· Wet hair does not cause cold 
· Direct exposure to virus does not always cause cold – 50%
· Cold virus in nasal secretions 
· Spreads everywhere even if you don’t touch anything 
· Cold virus transferred by touching 
· School season is cold season
· When its cold we tend to stay together….and get sick 
Trista ca Cunha- middle of no where 
· Incidence of colds when contact with outside 
· Shows- nothing to do with cold weather
· Seasons were inverted 
Sanitizer
· Kills bacteria not virus 

Age
· Incidence of colds decreases with age 
· Increase 20’s to 30’s because of having kids 
· Acquire immunity with age
· Build up memory cells

4.1 billion on colds each year (North America) 
Cold remedy ingredients
· Pain reliever or fever reducer
· Decongestant
· Antihistamine
· Antitussive
· Expectorant

Acetaminophen for pain relief and fever 
No such thing as sinus cold 
Menthol for sore throat?- gives you cooling effect but nothing beneficial in there 

Cepacol
· Has topical anesthetic
· Decreases sensation
· Numbs inside of mouth 

Decongestants
· Dry runny nose
· Pseudoephedrine
· Phenylephrine 
· Vascoconstrictors (water supplied from blood- snot is mostly water)

Amphetamine
· The original decongestant
· Dry nose AND good feeling 
· Effective for mucous secretion 

Phenylpropanolamine (PPA) became popular
· Side effect was appetite suppression- exploited
· Companies changed compound to take away the feeling 
· Diet pills: side effect was decongestion
· Caused hallucination 
· Amphetamine psychosis 
· If taken for a long period of time- schizophrenia 
· And strokes 
Pseudoephedrine can make methamphetamine 
· Dealers used to do this (smerfing) 
· So now its behind the counter 
· In Canada on shelves
· Hydrochloride is added as a stabilizer- so oxygen does not degrade it 
· Comes in spray or pill 
Phenylephrine – Not effective, heavily metabolized 

Antihistamines for sneezing, runny nose, watery eyes 
· Side effect: drowsiness 
· Don’t drive, operate machinery 
· Take it if you have trouble falling asleep 
· Chloropheniramine- most common for colds 
· New allergy antihistamines- don’t make you sleepy 
· Dayquil- no antihistamines 
· Reduce nausea 
· 8-chlorotheophyliine (stimulant)- will keep you from getting sleepy 

Dry cough vs productive cough
· know which you have
· productive: mucous, goes away, when you have cold 
· opium or morphine- good suppressant 
· heroin- best cough medicine money can buy- developed as cough med
Dextromethorphan
· mirror image of heroin
· treats dry cough
· suppresses nerve signals 
Guaifenesin
· makes mucus watery so it can be easily removed 
· no data to show effectiveness 
Multi-symptom medications
· not always good
· can suppress cough but if you have mucus you want cough 
· night formula- interferes with sleep b/c pseudoephedrine keeps you awake 

NO COLD MEDS for kids under 6

Cold-Fx #1 seller 
· has ginseng (used for everything) – also resembles a human body 
· studies are low quality 
· pretty useless 

Influenza
· causes seasonal colds
· new virus every year
· most not dangerous 
· sometimes severe pandemic
· if virus becomes different 
Virus
· has outer envelope
· flu virus classified using envelope proteins
· H1N1- Swine flu
Avian Flu- 2007
· Scary
· Transmitted through birds 
· Million of birds killed in China
Swine flu
· Emerged in Mexico, 2009 
· WHO issued pandemic
· Played up by media 
Medications for colds and flu
· You will get colds
· Nothing will cure
· Nothing will prevent 
· Some medications can reduce symptoms 
· Cannot treat all symptoms 
· Choose which symptoms you want to treat 
· Read the back not the front 
· Avoid multi-symptom products
· Compare before you buy 

5- Cancer
· Uncontrolled growth 
· Hyper-proliferative lesion- benign
· Ex: wart 
· Can be fatal in developing countries 
· Malignant
· Uncontrolled growth that takes over the body 
· Disease of aged
· 75% occurs @ 55+
· 570,000 deaths/year in North America 
· males>females
· rare in children 
· death rate has not changed since 1950’s 
· death rate has decreased since 1990
· requires a long time to develop (20 years) 
· requires 8-10 mutations in same cell 
· every cancer is different
· every tissue can spawn
· more than 100 forms
· each tumor is unique 

Causes of death- North America 
· #1 Heart disease
· #2 Cancer (22%)

Men
Lung Cancer
· increased a lot- but coming down 
Stomach cancer
· decreased a lot – quality of food better 
Women
· lung cancer increasing 

Normal cell growth 
· cell divide only on command
· max of 50 cell divisions
· cells need to touch other similar cells to say alive (safety mechanism) 
Cancer cell growth 
· divide continuously
· immortal (division)
· cells are mobile (metastisis)

HeLa cells from Henrietta Lacks- 1951
· uterine cancer- the cells grew in the lab
· sold all over the world
· tumor of uterus 
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