Drugs 101 Midterm 1 Notes 
History    
We are living in a time and place where you will have the maximum life expectancy for a human being:
· Canada has the 8th highest life expectancy worldwide
· About 82 years old
· Swaziland life expectancy is lower than the life expectancy of the stone age ~32
Throughout most of recorded history you could expect to live to be about 30-35 years old. Improvements in the last 150 years have drastically increased life expectancy (connecting scientific principles to human health; experiments to determine why people die and get sick)
In 1900 everyone was sick all of the time:
· Life expectancy was 44 years 
· Main causes of death were disease
· Pneumonia, tuberculosis,influenza
· This lasted until the 1950’s
In 2004 life expectancy was 82 years:
· Statistically you won’t die from disease, your body will wear out
· Heart disease, cancer, stroke, lower respiratory infection, traffic accidents, diabetes
Ailments Throughout History:
	Problem:
	Description:

	Disease
	Affects the quality of life
> 150 years ago disease was a constant quality
Lice and fleas were very common
Most people would have worms and parasites

	Chronic Infection
	Fungal infection was with people all of the time
Today you get an infection, go to the doctor, get treatment

	Malnutrition
	Food spoilage was very common
Everything was rotten and eating spoiled food could not be avoided






Main Reasons for Improved Health:
	Reason
	Description

	Improved sanitation
	i. Toilet
-Only exists in the developed world for the past 100 years
-Outhouses used to be common in cities; human waste is a source for disease
-Chamber pots and communal cesspits – sitting next to your bed, pot emptied out of the window
ii. Living in close proximity
-Creates unhealthy situations ~100 years ago
iii. Exposure to dead bodies
-Dead people were a source of disease; people died at home and had to be carried out

	Clean drinking water
	-Contributes to overall healthiness
-Water supply we have in Canada is extremely safe and an important part of our health
- In history, villages didn’t have clean water; nature doesn’t make clean water and villages upstream would pollute
-Animals living in water such as water fleas and guinea worms can live inside your body
-Filtering water through a cheese cloth filters water fleas
-Boiling water also prevents disease
- There was no way of knowing if microscopic organisms were living in the water
-Chlorination sterilizes water by killing bacteria

	Refrigeration
	-Most people would eat spoiled food
-Using an ice house extended the life of the food but it still rotted quickly
-Ice houses were only reliable in the northern climate; ice was harvested in the spring and would melt usually by summer
-Today you can get food that you want all the time
-Food is well preserved 
-Example: you can obtain strawberries in the winter

	Vaccination
	-Very successful for viral diseases
-Example: small pox eliminated in 1977
-Smallpox disfigured people who survived it – smallpox vaccine scar in people born prior to 1972
-Example: Polio was eradicated from North America in 1991; currently less than 1000 cases worldwide in 10/11 countries
-The major problem preventing worldwide elimination of disease is politics

	Antibiotics
	-Used for bacterial infection
-50 years ago pre-antibiotic infection was a major concern; you could die from a little cut on your arm
-Penicillin significantly reduces maternal mortality; before the advent of penicillin in around 1940 a mother had a 30% survival rate if she contracted an infection during childbirth 



North American Drug Market (2009):
There is a very large industry in North America for pharmaceuticals: 
	World Drug Markets

	United States
	49.1%

	Germany
	7.7%

	France
	7.1%

	United Kingdom
	4.2%

	Canada
	3.8%

	Italy
	3.8%

	All others
	10.3%


· Prescription drugs: require a doctors permission
· Approximately 10x more expensive
· $300 billion
· Over-the-counter drugs: you can walk into a pharmacy and buy
· $25 billion
Types of Medical Treatment:
· Surgical
· Removal of affected body part (traditional)
· Modification of effected body part (modern, due to drug; anesthetics allow modification of body parts)
· Medicinal
· Use of chemical compounds to treat disease 
Plants as a Source of Drugs:
· Medication has existed since the beginning of time – people chewed things for medicinal purposes
· Plants have been the primary source of our medications since the beginning of recorded history; what plants are useful, how to obtain and use them
· Biochemical difference between plants and animals – the production of poisons – provides opportunity to produce medicine
· If a poison kills you it is because it is interacting with something in your body and may be altered to be beneficial
Early Drugs were Poisons:
· Drugs: produce desired (beneficial) biological effect
· Poisons: produce undesired (harmful) biological effect
· The only difference between a drug and a poison is the doseage!!!
· “Sola dosis facit veneum”
Dosage:
· Normally we assume that low doseage produces beneficial effects and high dosage produces harmful effects
· However, sometimes low doses produce harmful effects and higher doses produce beneficial effects
· Example: in a person with diabetes, when insulin level is too low it is poisonous
· Everything is toxic if it is not given in the appropriate amount
· Example: too much water can affect electrolyte imbalance and kill you

How were Drugs Discovered?
· Observation and experiment
· People observed the effect of the drug
· Strong poisons given in low doses
· In history best way to develop a drug; experiments have to be done and observations made properly
· Philosophy
· Cure arrived at by reasoning
· Method requires good information  (Garbage in, garbage out)
· Healing was often connected with superstition, magic, religion
· Can work provided that basis of information is correct
Drugs from Observation and Experiment:
· Strong poisons
· Easily identified
· Low dose makes it a drug
· Weak poisons
· Large quantity or effects
· Easy to identify – affect is easily observable
· Example: almonds contain cyanide and if you eat a large number of them you can die. The difference between the pure material and the almonds is the dose. The chance of identifying the effects of cyanide by eating almonds is improbable
Hippocrates 460-370 BC
· Father of medicine
· Promoted experimental methods
· Rejected superstition and religion from healing
· EX: large amounts of vitamin A for good eyesight from ox liver
· Opium for crying babies
Identification of Opium for Pain:
· Opium was extracted from poppy seeds 
· Narcotic pain killer
· Sedative 
· Toxic in high doses
· Drug in low doses 
· Narcotics laws were put in place in 1910/1915
· It used to be used in a lot of medications because when you consume opium you feel good; you’re not really cured, you just feel better


Identification of Cocaine as a Stimulant:
· From observation
· Extracted from coca leaves and used as a topical pain killer and a stimulant
· Indians in peru consumes coca-leaves to get a “pick-me-up” because of the low oxygen levels in the air
Quinine as a Malaria Treatment:
· Present in the bark of a south American tree; most effective treatment for malaria
· Peruvian bark was once more valuable than gold for its medicinal properties
Problems with Observation:
1. The human brain searches for patterns; we see patterns even when they don’t exist
2. Anecdotal evidence may be unreliable; the drug and resulting effect may be a coincidence
· Relies on chance; medication and cure may not be connected 
· Poison and harm may not be connected
· Only experimental evidence is reliable; you must take proper evidence, rely on statistical significance and look for averages and trends while collecting data from a large populatio
3. Once “evidence” is available it is hard to contradict.
· 500 years ago, people didn’t necessarily do the experiments correctly
· Patterns are a survival mechanism
· As soon as you find something is medicinal it is hard to disprove even if it is false
Problems with Herbal Remedies:
· Poor control over dose
· Plants produce variable amounts of the active ingredient 
· There is no standardization
· Variation in preparation and administration
· Preparing the ingredient differently provides different results 
· I.e cooking affects the chemical composition of the material (raw carrots have more vitamin A)
· No instructions
· Information was passed verbally, was often imprecise and reproduced poorly
· Most people throughout history were illiterate 
Philosophy to Identify Cures:
· Cure arrived at by reasoning 
· Method requires good information 
· If you base your philosophy on something wrong, your conclusion will be wrong 

Hippocrates Develops Doctrine of Humors:
· Common belief that the universe was made of four elements: 
· Earth (dry)
· Air (cold)
· Fire  (hot)
· Water (wet)
· Thus belief that humans were made of four humours
· Blood (cold)
· Phlegm (wet)
· Yellow bile (hot)
· Black bile (dry)
· It was believed that illness was a result of the humours being out of balance 
· To cure illness you had to renew balance by removing or adding the property
· The four properties were used to look for things in the four elements that would cure disease
· Example: fever associated with hot and dry to be cured using elements that are cold and wet
Bloodletting
· Re-balance blood humour
· If somebody was sick you would rebalance their blood humour by cutting them open and allowing them to bleed 
· Old medical texts specify the different locations on the body, different tools to be used, the shape of the hole, and how much blood to take out
· Emetics were also used to renew phlegm and possibly bile humour by forcing you to vomit; purgatories were used to empty the lower bowel 
The doctrine of humours was based on an incorrect idea; it was made up. Treatments developed using it were harmful and painful; this was state of the art medicine for up to 2000 years.
Doctrine of Signatures:
· Jakob Bohme was a showmaker and philosopher in 1575-1624
· He believed that God left clues to tell us how to use things in nature
· Disease and cure were linked
· This approach is/was used by almost all cultures
· God has left clues and if we can decode the signatures we can figure out how to use them
· EX: walnuts look like brains so eating walnuts is good for brain health
· EX: boneset has leaves that are side by side and the stem goes up the middle which was connected to bone being surrounded by tissue; people believed this plant was good for bones
· EX: sharks don’t get cancer, sharks have cartilage, so shark cartilage can be used to treat cancer (sharks can have induces tumors though…)
· EX: Fresh breath  parsley  green  chlorophyll  fresh breath (chlorophyll in clorets, last ingredient)
· EX: mandrake roots look like people and were thus used for many medicinal and magical purposes
· Used for demonic possessions; believed they made a screeching noise so would use dogs to pull mandrakes out of the ground 
· EX: Rhino horn is a phallic symbol and is powdered and used in Chinese medicine as an aphrodisiac
· Most remedies developed this way were harmful, harmless AT BEST
· There is a lack of rationality or evidence, based on appearance or location, imagination was required to see connections 
Some Problems Require Surgery:
· Throughout history, problem areas were just cut off because there was no way to anesthetize the patient 
· Strong people would strap them down and amputation would happen as quickly as possible
· Anybody could complete an amputation; had to cut off the tissue as quickly as possible and saw off the bones
· Amputations had to be made using a V-shaped cut so that the exposed bone and tissue could be covered
Sir Humphrey Davy Discovered Nitrous Oxide:
· In around the 1850’s he noticed that chemical compounds can be used to reduce pain during surgery 
· Nitrous oxide is laughing gas; still used today medicinally and recreationally 
William T.G Morton and Ether in 1846:
· Used ether as an anesthetic
· It would put the patient completely to sleep and they would not feel any pain
· Held a jar of ether over a patient’s mouth; no cleanliness 
· Allowed surgery to become more complex because now procedures could be done and the patient wouldn’t move/try to run away
Only less that 30% of people survived surgical treatment. There was no information about what caused disease and after surgery most died of infection. Tools weren’t changed after use .
Joseph Lister used Phenol as Antiseptic:
· Pasteur: disease was caused by some sort of microscopic organism that was getting into your body
· Lister developed a chemical that would kill bacteria
· Phenol / Carbolic Acid sprayer: candle at the bottom of the contraption would heat the solution causing a mist which would be sprayed onto the patient to prevent growth of bacteria
· Increased survival rate of surgery from 30% to 70-80%
· Phenol had toxic effects on the doctors because they were exposed to it all day long
· Listerine, a spinoff product, originally contained phenol and was a all around cleaning product. Now they use thymol
Washing and use of Gloves was Safer:
· Idea of cleanliness achieves almost same effects of carbolic acid sprayer without the toxic effects on the doctor 
· Room was white so dirt was easy to spot
· Antisepsis brought to Canada by Thomas Roddick, a student of Lister in 1877
Problems with Drugs in the 1800’s
· No regulation
· Industrialization created big markets
· Lost of opportunity for fraud
· All of these problems have always existed but there was a dramatic increase in the 19th century
· Opportunity to make big money
Science and Fraud:
· The emergence of science made people trust claims like “patented” and “scientifically proven”
· Fraudsters used science to market things 
· It became easier to identify fraud; before science there was no way to identify fraud
· It became easier to tell people when they were being ripped off
· Analysis of sugar content in wine - 1862
· Morphine content in opium - 1873
· Pesticide tests on humans – 1874
Experiments on humans were common until World War II
· Mengalay – dentist at a concentration camp who used humans as experimental animals with experiments that amounted to torture
· After WWII first regulations for experimenting on humans arose
Rise of Patent Medicine in Late 1800’s:
· A patent is a right to manufacture a product; does not give you reliability or credibility it just means you were the first person to come up with the idea 
· Alcohol and opium are common ingredients in patent medicine because they make you feel good
· Danger signal when products will be good for everything, they have no side effects or are listed as “absolutely harmless”
· EX: radium spring waters, original bottled water, was radioactive water
William J.A Bailey makes Radithor
· Water which contained radium; medical reports showed that radioactivity could kill cancer cells and thus it has a beneficial effect
· Water increases you intellectual activity
· Eben M Byers was a believer and had to get his lower jaw removed because it was so badly destroyed by the radiation 
· Patent medicines were dangerous sometimes toxic materials; there was an outcry from the public to make the government do something about it  government made rules for medication; what you can and cannot sell
Board of Food and Drug Inspection
· Formed in 1907 
· Labelling only 
· No regulation of therapeutic claims
· No safety testing
· You just had to list the stuff properly on the label in order to control some of the patent medicines – they mostly went away
· You can still buy patent medicine today – buckleys original contains no medicinal ingredients whatsoever 
Massengill Sells Sulfanilamide Exilir:
· Started selling a particularly dangerous product: cannabis, chlorophorm, and morphine
· Sold sulfanilamide (an antibiotic) as a powder 
· They created a good tasting liquid form to market for children which contained ethylene glycol (antifreeze!) It was sold as a treatment for strepp throat
· Children were dying from the Sulfanilamide elixir. The company wouldn’t stop selling the material because there was no law against killing people with toxic drugs
· The company was finally forced to stop selling the product because the label was incorrect; an exilir is alcohol and water 
· Government inspectors recovered 234/240 gallons that were sold
· 107 died
· 260 were permanently disabled
Food and Drug Administration (FDA) Created:
· In response to Massengill tragedy 
· Ensure the safety of drugs
· Animal testing was now required (safety only)
· Clinical trials were done to follow safety in humans
· Directions for proper use were required on the labels 
Thalidomide:
· In 1957 it was developed as a sedative and appeared to have very few side effects 
· By 1962 it was recognized as a teratogen (causes birth defects)
· Caused Phocomelia (babies born without limbs)
· Never marketed in the US
· Tetragenocity was discovered before FDA approval was given 
· Thalildomine was tested in rats 
· Rats do not give birth to deformed pups; the uterus will reabsorb the embryo
· Humans miscarry or give birth to babies with defects 
Modern Safety Standards:
· Safety testing must be done on at least 2 species
· At least one species must be a primate
· Must be able to show that the drug is bioavailable
· Must use relevant doses in testing 
Genetic Engineering Changes Drug Discovery:
· Replaces many animal experiments
· Because of genetic modification you can do different tests that were previously done on animals
· You can look at the genetic makeup instead of testing it; see how the drug interacts with your body at a molecular level
· Humulin: genetically modified human insulin
· Safest source of human protein 
Drug Discovery Today:
· Each new drug costs more than 1 billion dollars to develop
· From idea to market requires 8 years
· High risk/high profit
· Worldwide only about 25-30 drugs are released each year
	Sources of Drugs Today

	Biologic
	14%
	Genetically engineered

	Vaccine
	4%
	??

	Natural product
	5%
	Found in nature

	Semi-synthetic
	23%
	Using as naturally occurring chemical as the start-point 

	Synthetic
	54%
	Produced entirely in a laboratory; new drugs are designed on the computer with random screening

	Less than 1/10 drugs survive clinical trials and reach market. More than 10000 compounds are tested to find each new drug. Process requires 8-12 years. Each new drug costs $1 billion





Pain Relievers 
The most common reason people take medication is to cure pain
· We spend billions of dollars on pain medications
· Prescriptions – 300 billion $ / year (US)
· Cost usually hidden because of insurance
· OTC – 25 billion $ / year (US)
· Instructions on the label, do not require permission
· You consume more but they are less expensive
· Cost is visible 
· Most commonly used 
	Top OTC Meds (North America, 2008)

	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:
1. Safety
· It is assumed that people will take them incorrectly so there is a lot of leeway 
· Information located on the label. One capsule for a smaller person and two capsules for a larger person 
· Dose makes the drug!
2. Indications
3. Counter-indications
4. Cost**
· Buy the cheapest stuff 
Side Effects:
· All drugs have side effects: unwanted effects of the drug, not necessarily bad
· Effect – what is it?
· Incidence – how common is it?
· Difficult information to find; have to dig through scientific literature
· You need to know both effect and incidence to evaluate risk 
Indications:
· What to use the drug for?
· Many people take the wrong drug 
· Many people take drugs unnecessarily 

Counter-Indications:
· When you should NOT use the drug
· Conditions: may counteract the drug
· Drug combinations
· Foods: certain foods will inactivate any drug that you take – may result in a loss of effect or an amplified effect
· “natural” remedies: may contain substances that interfere with the drug or which create toxic situations
Worlds most popular drugs are: alcohol, caffeine, aspirin, and nicotine (?, suppressed by tobacco companies)
· Aspirin is the first artificial drug created 
Salix
· Genus: willow, poplar, beech, wintergreen
· Salicylates in willow is an effective treatment for pain
· Sumerians used willow leaves for pain in 2200 BC
· Egyptians used willow for inflammation
· Hippocrates used willow bark for childbirth 
Knowledge of herbs lost in the dark ages in Europe because the church didn’t like natural and herbal remedies; they were associated with witchcraft
Reverand Edward Stone 1702-1768
· Rector in Church of England
· Described treatment for ague (fever) in 1763
· Gets credit for discovering aspirin but he did not – he rediscovered how willow could be used for pain relief  
· Used doctrine of signatures to associate between the disease and cure
· People who live near swamps get malaria  people with malaria have a fever  malaria is treated with quinine  quinine is bitter   willow bark is bitter  willow grows in swamps  willow will cure fever!
· Luck!
Salicin
· Henri Leroux 1829
· Able to extract the active ingredient from willow bark  Salicin
· Salicin from willow bark 30g is enough for 50 doses ; you need a lot of bark for a little bit of salicin which is not effective
Salicylic Acid made from Salicin:
· Rafaelle Piria 1838
· Salicylic acid has all the properties of salicin: analgesic, antipyretic, anti-inflammatory
· It was active in a lower dose and gave the same effect
· This material was made from an existing compound exitsting in nature = semi-synthesis
· Salicin was a neturl substance but if you started with willow bark you must use large amounts of material to make the substance
· Salicylic acid was made from coal tar (oil) using the Kolbe-Schmitt reaction
· Coal tar is a waste product of treating coal with steam to produce natural gas
· William Perkin- 1856 found a way to convert coal tar into dye. Dye industry became the parent industry of the drug industry as they were looking for more ways to use the coal tar
· Bayer started as a dye company
· Salicylic acid had two side effects: bitter taste and stomach irritation
Felix Hoffmann was a chemist who’s father suffered from arthritis and got stomach ulcers from salicylic acid; came up with the idea of chemically transforming the drug slightly 
· Process of drug optimization 
· Added a CH3 group got rid of the irritation and bitter taste but also the pain relief
· On August 10,1897 salicylic acid was optimized into acetasalicylic acid 
· Known today as aspirin 
· Does not irritate the stomach as much as the original substance
· Substance is artificial – completely man made
· Chemically modified into a drug-like substance
Hoffmann used a biological assay (animal testing). He substituted fish gills for the stomach because they are as sensitive as a stomach; thinking that if the drugs irritated the gills they would irritate the stomach 
· Hoffmann trademarked the name Aspirin
· Bayer’s first drug sales were heroin; aspirin was marketed initially with heroin
· Aspirin was initially sold as a powder 
· Aspirin tablets became more popular
	Aspirin
	A.S.A

	Brand name, only the bayer company can use the name 
	Generic name

	The structure is identical! Only difference is the price



Benefits: pain, fever, inflammation, reduce heart attack risk 
Adverse side effects: tinnitus, stomach irritation, reduced blood clotting [depend on the dose!!]
· A.S.A is effective for muscle pan
· A.S.A is not effective for visceral pain (i.e. will not help with the pain of internal organs)


Prostaglandins are local hormones
· They are produced and “used” in the same cell
· They exist for short times
· They are associated with intense muscular contractions and cause pain
· Aspirin blocks prostaglandin biosynthesis 
· Your body does not store prostaglandins, it only produces them as necessary
· Cyclooxygenase is the enzyme that makes prostaglandins
· Aspirin blocks part of the cyclooxygenase  which prevents prostaglandin formation
Aspirin and Heart Disease:
One aspirin every 2 days for 5 years the chance of heart attack decreases by half
· Available OTC; ¼ of a dose daily is highly protective against heart attack
A.S.A and Cancer?
· Does protect against cancer but ou have to take >14 aspirins per week for more  than 10 years which has much more dangerous side effects than cancer
	Side Effects of A.S.A

	Death
	More than 60 tablets at once; fairly popular suicide method but not 100% effective

	Tinnitus
	Ringing in the ears, when consume more than 10 tablets. Warning sign of salicylism (poisoning)

	Stomach Irritation
	Excess of HCL. Prostaglandins lowers HCL production and increases mucous production so aspirin in the stomach can inhibit prostaglandins and increase acid production = ulcer.Pill may get caught in a wrinkle in the stomach – generally gets absorbed in the small intestine



Bufferin is A.S.A plus an antacid
· Doctrine of sigantures: irritation is because aspirin is an enzyme not because it is an acid
Plastic coating on A.S.A tablets designed to be degraded in the small intestine; if pill transit slowly it may get degraded in the stomach anyways 
* To avoid stomach irritation take your aspirin with a glass of water to expand the stomach and get rid of the wrinkly parts

Reye Syndrome and Influnza
· Children suffering from influenza took childrens aspirin to reduce fever 
· Caused brain damage?
· Never proven whether aspirin caused it or not; only saw association with children who got Reye syndrome and took aspirin getting brain damage
· Applied the pre-cautionary principle
· Removed childrens aspirin from the market
· Risk outweighed the benefits
A.S.A is not recommended in the last 3 months of pregnancy because prostaglandins are important for birth.
Regular Vs. Extra Strength 
· Difference is the dose: 325mg vs 500mg 
· Sell a lot more extra strength because of mentality that it will be better, therefore it is stronger
Tablets and Gelcaps and Caplets
· Technically a gel cap will dissolve faster but it doesn’t matter because it all gets absorbed in the small intestine
Anacin has 35 mg caffeine for headaches, a cup of coffee will have the same effect
Generic drugs are the same quality as name brands
· Thy are the same chemical substance
· They have the same doseage
· They have equivalent bioavailability
· Same amount of drug enters the body  {similar, not precisely the same}
A. Cahn and P. Hepp 1886
· Experimenting to find a vermifuge (expels intestinal worms)
· Gave patient naphthalene (mothballs)
· Noticed fever reduction
· Bottle was mislabeled 
· Acentanilide 
Antikamnia (antifebrin)
· Extracted directly from coal tar and was a successful treatment for fever
Carl Duisberg
· Chemist at bayer who needed to dispose of 50 tons of aminophenol and created phenacetin
· APC tablet 
· Aspirin
· Phenacetin
· Caffeine
D. Lester and L.A. Greenberg 1947
· Acetaminophen is an intermediate between antikamnia and phenacetin
· Thought it would be toxic because chemical structure ressembeled original toxic antiseptic (lister)
Acetaminophen
· Raises pain threshold by interfering with the way you transmit pain signals from your body to your brain
· Good for muscle pain
· Good for visceral pain
· Will work to reduce fever
· Not for inflammation; does not inhibit prostaglandin synthesis
· Not always effective for arthritis use; better benefit for osteoarthritis because rheumatoid involves inflammation
· No association between rye syndrome and Tylenol 
· Much weaker to no irritation on stomach 
· Children’s Tylenol is sweet tasting and low doseage can become dangerous but are put in small bottles so that even if children have all of it the medication will not be harmful.
· In certain cases cytochrome can metabolize acetaminophen into a toxic substance which can harm the liver 
· Never take for hangover! Alcohol stimulates liver function  and increases toxicity of acetaminophen 
· Tylenol migraine includes caffeine which is good for headaches – not a large enough dose to be very effective
· Arthritis and muscle and body are identical 
· Migraine also available, essentially extra strength with added caffeine
· Tylenol PM contains drug that will help you sleep, contains some good and some bad side effects
Excedrin
· Mixes Acetomenophin ASA and caffeine (not available in Canada
Tylenol and Cyanide 1982
· Substance in capsule was replaced by cyanide; 7 people were killed 
· Every capsule of Tylenol was recalled by Johnson and Johnson 
· As a result Tylenol capsules were replaced by caplets 
· Safety seal packages were added to the OTC meds 

Ibuprofen
· Similar to aspirin, it inhibits cyclooxygenase 
· Benefits pain, fever, and inflammation
· Side effects of reduced blood clotting and stomach irritation 
· Pain relief lasts longer!
· Advil, motrin (regular 200mg, extra 300mg, and super 400mg)
· Always read the back of the box not the front
Naproxen:
· Aleve
· Very good for inflammation
· Related to ibuprofen
· Basically works the same as ibuprofen
COX-1 and COX-2 
· Effect of COX1 inhibition
· HCL production increases
· Mucous production decreases 
· Clotting is inhibited
· Ulcers in stomach
· Effect of COX2 Inhibition
· Reduced pain
· Reduced fever
· Reduced inflammation
· Current arthritis treatment inhibit both COX1 and COX2 
· Selective COX2 inhibitor for arthritis
· VIOXX clinical trials - approved
· Full VIGOR data released to FDA – increased risk of heart attack 0.4% for Vioxx, 0.1% for naproxen. No difference in mortality 
· Approx 60 studies were done, more than 5000 patients found no serious side effects, no difference in cadivascular disease vs placebo. 
· Media made it look like the drug was extremely dangerous 
· Company removed drug from market because they were losing money
· However, benefit outweighs risk: current arthritis treatment 10-20000 deaths/year from GI bleeding, vioxx 18-28000 heart attacks/ year 
· Celebrex is the same but did not make the same mistakes as Vioxx
· Current arthritis treatment
· FDA estimates 10,000 to 20,000 deaths/year from gastrointestinal bleeding
VIOXX as an arthritis treatment
· FDA estimates 18,000 – 28,000 heart attacks/year
· Risk of heart attack similar to ibuprofen
· Improved labeling and MD education
Merck refused to re-introduce the drug
· Risks outweigh benefits
· >10,000 lawsuits

Headaches 
10% of people never get headaches.
At one time thought to be caused by a variety of different things.
· At one point, it was believed that demons caused headaches and the treatment was to stick your head in an oven  philosophy idea of coming up with cures
· Metallic (sometimes magnetized) needles were heated and stuck in ears to pull the pain out of the head.
· In some cases they resorted to surgery to cure a headache. For 1000’s of years it was a popular technique called trepanation to cure sensation that brain is exploding out of the skull. Opening a hole in the skull would relieve the pressure. There was maybe a 30% chance of surviving and the hole would be harmful and not beneficial. 
· There are modern practitioners of trepanation – “hole in the head movement” by cutting a hole in your head you will experience health benefits

Neurons in the brain are not capable of feeling pain, thus brain surgery can be preformed with a local anesthetic. Pain originated in the thin tissue surrounding the skull.
There are 12 types of headaches and 60 subtypes. 
They can be grouped into two classes: muscular and vascular

Muscular Headache:
· Muscle band around skull contracts and squishes the tissue
· Primarily caused by stress
· You will have to relax the muscles in order to cure the headache
· You can treat them with acetaminophen, (increases pain threshold) [ASA, Ibuprofen, Naproxen (prostaglandins, a bit better)]

Vascular Headaches:
· Headaches involve circulation of blood in tissue
· Toxic
· Migraine
· Cluster
· Take other types of medication instead of a pain killer

Toxic Headache:
· You ingest a toxin
· You consume a poisonous substance which gives an undesired effect
· Poison generates a headache
· Pain involves the circulation of blood; pain is caused by vasodilation and when the blood vessels in the tissue around the skull dilate they swell and press the tissue against the skull and cause pain
· Increased volume of blood pushed on the tissue and generates pain
· [bookmark: _GoBack]Most common type of toxic headache is a hangover

Hangover is a type of toxic headache:
· Alcohol is a type of poison; the body tries to get rid of poisons by metabolizing them using enzymes 
· Ethanol is converted to acetaldehyde by alcohol dehydrogenase 
· Acetaldehyde is converted to acetic acid by acetaldehyde dehydrogenase
· Acetaldehyde is a nasty substance which contributes to the hangover 
· Your body may produce different amounts of the enzymes 
· If you have less acetaldehyde dehydrogenase you will be more sensitive to alcohol and experience much stronger than normal hangovers 
· Most common in Asian descent 
· Aging the alcohol adds congeners which contributes to worse hangovers 
· The darker the alcoholic beverage the worse the hangover 
· Alcohol increases liver function 
· It is dangerous to take acetaminophen for a hangover 
· Some red wines contain histamine which is a substance produced naturally in the body but too much results in a headache in some people. It depends on the types of grape. Sauerkraut also contains histamine. 
· Aged cheese contains tyramine
· Chocolate triggers headaches in some people –phenolethalomine 
· Hotdogs or smoked meats contain nitrites which are a source of nitrous oxide in the blood which is a potent vasodilator
· Nitroglycerine produces nitrous oxide. It is an explosive and used as a heart medication because it dilates blood vessels. It is a heart attack prevention medication. Explosives were made in factories and the people would get headaches but fewer heart attacks

Monosodium Glutamate:
1. soups made with seaweed tasted much better - seaweed on its own had no taste - kikunae ikeda  - 1907
2. By itself it has no taste, but it amplifies the taste of a dish which allows you to add less spice to a dish
3. Used for a long time in cooking (oriental)
4. 1968 - Kwok syndrome
5. Letter to editor of new England journal of medicine - from guy who got headache - some restaurants used MSG -
6. Because of this letter, people got the idea that MSG caused headaches -anecdotal evidence - gets into news papers
7. MSG in Oriental cooking
8. Some people avoided MSG - people advertising no MSG - millions spent researching potential effects - MSG does
9. NOT cause headaches - no effect unless you take a vast amount of it
10. People who get MSG headaches avoid the cooking, but its in virtually all prepared food
11. Industrial cooking chemically destroys flavor in food so they add spices and save money by adding MSG at the end of the process - eg fast food, chips
12. Disguised as hydrolyzed vegetable protein because it has such a strong stigma
13. MSG is a normal human metabolite - constitutes approximately 5% of our protein - produced constantly in the body
14.  Bottom line: msg does not cause headaches

Migraines:
· An over used term
· 18% of women get migraines
· 6% of men get migraines
· 1st change is vasoconstriction – blood vessels in your head get smaller
· 2nd change is vasodilation – blood vessels in your head get larger
· Migraines are initiated by triggers: tension, lack of sleep, menstruation, food, relaxation, too much sleep, drugs, strong smells 
· Migraine headaches follow a progression:
· Prodome: gives a warning that the headache is coming. Experienced by 1/3 of people who get migraines. Characterized by mood swings.
· Aura: happens in about 1/3 of sufferers (not necessarily the same as prodome). Occurs one or two hours before the pain phase. Characterized by scetomas, olfactory hallucinations, auditory hallucinations, vertigo, reduced sensation, hypersensitivity  provides a warning  Take medication!
· Pain: different from a normal headache and involves half of the head. Feels like somebody is shoving a spike in one eye. Can last from 1-72 hours. Nausea, GI disturbances are common, movement makes pain worse, sensitive to light, sound and smell
· Postdrome: after effect of migraine. Feel hungover, exhausted and have poor concentration. May feel depressed or euphoric
· Treatment - pain meds and ride it out
· ASA, acetaminophen, Ibuprophen, Napoproxen, prescription (has codeine)
· Triptans can abort a migraine: take during aura, prevent the migraine from happening
· Rye bread - common in medieval europe - usually contaminated - specific fungus: ergot  - produces poison with bad effects
· Causes St Anthony’s fire  - extreme vasoconstrictor - caused the external vessels to shrink, cutting off blood supply, causing gangrene - rotting tissue - requires amputation
· Midwives used ergot to induce labor - involuntary muscle contractions in low dose, help during childbirth
· Ergot is a powerful hallucinogen: the symptoms made people think they were possessed by a witch
· Inquisition in Europe - killed for being a witch/ purify christian faith starting in the 1200’s - they were originally beneficial, herbalists
· Originally targeting pagans and jews. ran out of people. Went after herbalists/ knowledge
· Normal law was suspended for witches: required to be tortured - confession had to be brought out by torture
· Many were killed
· In Germany, entire villages were burned at the stake because they thought everyone was a witch
· No-win for witches - the trials  - they threw you in the water - if you float your a witch if you sink you’re innocent
· Like all poisons, it’s the dose that matters. Ergot had also been used as a folk remedy for headaches. It does work as a treatment for migraine. 
· Variable results because in 1862 an extract was used so the amounts vary. No way to measure how much was in. 

Ergotamine:
· In 1918 they isolated ergotamine from the substance. If given in a smaller amount it can be used as a treatment for migraine. It aborts the migraine if you take it before you get the headache it will prevent the migraine from happening. Today called Cafergot (has caffeine in it). As a drug it is not ideal because it has some nasty side effects. 
· Hallucinogen, unwanted muscle contractions
· Drug-like substance provides beneficial effect and has a specific effect. Something that has few side effects that don’t occur very often and aren’t that bad. Has to be cheap and patentable. Ergotamine does not fit this description.
· Albert Hoffman experimented with ergotamine to see if it could be used to treat mental illness. Accidentally discovered LSD; was lucid enough to record his experiences. Next time he took more, had to be carried on his colleagues bicycle – start of bicycle day. 
· LSD was used by CIA in a mind-control experiment at McGill in the 1950’s. Some of the people in the study committed suicide. 
· Hallucinogens come from a specific part of the structure of ergotamine. Part of ergotamine is identical to LSD.




Treatment:
· Migraine starts with seratonin (NT) - levels change: amounts drop during aura - prevent by replacing missing seratonin with drug in specific zone
· Nerve signals are cascading chemical reactions
· Nerve cells do not touch each other to transmit signals
· Conducted on the membrane of the nerve
· Messages carried by neurotransmitters
· Vesicles: reservoir for NT
· Receiving end - receptor
· In a migraine - not enough seratonin to transmit signals
· If you can make a drug to replace seratonin, you can restart the NT’s and regenerate signals to stop the headache
· Serotonin is a poor drug
· Used in many parts of the brain but does not diffuse around very well
· It should only stop the migraine
· Seratonin would work everywhere not just where needed
· Chemical structure makes it difficult to get to brain anyways, cannot cross from blood to vein/brain
· Basis for serotonin drug selectivity
· Control which receptor it will bind to
· Serotonin fits lots of different receptors in different ways
· Basis of drug selectivity
· Engineer for the effect you want
· Sumatriptan selectively targets migraine
· it only fits specific receptors
· First triptan
· Triptan=migraine to help the doctor know what the drug is used for

Colds

Colds are the most common infection
· They outnumber everything else by 25:1
· Caused by a virus – more than 200 types with the same symptoms
· People often assume that influenza is different than a cold, but they have the same symptoms. The presence of a fever does not tell you what you have. Influenza can cause fatal infections.

Virus destroys tissue
· Your immune system is producing the symptoms, not the virus
· Spaces in tissue occur because virus has destroyed cells causing them to burst producing plaques. 

There is no cure for the common cold.
· The average cold will last a week and you cannot treat it in any way
· You can only relieve the symptoms and make them less annoying.
· Remedies often do nothing
· You feel better simply by getting treatment – Ex. chicken soup
· Doctors cannot treat a viral infection
· Antibiotics work against bacteria and have no effect on viruses
· No medication will prevent a cold

Common cold research unit, Salisbury England
· Investigated how to cure the cold using human subjects
· Offered free vacation – extreme comfort
· What we know about colds come from these experiments
· Sneezing does not spread colds
· They measured what is in a sneeze with a sneeze collector; there is very little virus in this material
· They injected the sneeze into a healthy person and they didn’t necessarily get a cold
· Being cold does not cause colds 
· Colds come from viruses, and when it is cold viruses do not just appear. 
· Breathing through your mouth will not increase the likelihood of catching a cold and the cold virus is not airborne 
· Wet hair does not cause colds
· Your immune system because less effective at lower internal body temperature
· When youre cold 1/8 th of an inch of tissue will feel the change
· Kissing does not cause colds 
· Direct exposure to the virus does not always cause cold – only about 50% success rate

Cold Virus Is Spread In Nasal Secretions
· Nasal secretions spread easily 
· The virus exists in a coating of mucus from an infected person
· Humans touch their face a lot 
· Artificial nasal drip pumping out small flow of fluorescent material and at the end of the hour the entire room was covered in the dye

Cold Viruses Are Transferred By Touching 
· You increase the likelihood that you’ll get a cold when you come into contact with other people
· Money and doorknobs (dirtiest thing in a public washroom)

Colds Are More Common In Crowds
· On the bus, in an auditorium
· School season is cold season because we tend to go inside when it is cold out whereas in the summer time you are outside more often

Tristan ca Cunha
· Small island where they can track colds throughout the population
· Tracked the incidence of colds – cold incidence coincided with the arrival of ships
· Somebody aboard the ship was infected with the cold
· Cold pattern times exactly with what you see in North America
· September/October – April/May
· No colds in June July and August no ships 
· Seasons are reversed, so June to August is their winter and ships don’t want to visit the island due to dangerous conditions
· Correlation with colds is not with seasons, it is with crowds

Washing Hands May Reduce Colds
· Not airborne diseases, transferred by touching
· Try not to touch your face
· Hand sanitizer contains a poison (ethanol), which kills bacteria and will kill certain viruses (not all). It does kill many of the viruses that cause cold. Hand sanitizer can damage your skin because ethanol is an organic solvent and strips the oil from your skin

Wearing A Mask Will Not Protect You
· Touching your face is the reason you get a cold, not breathing
· Wearing a mask slows the transmission from an infected person to an healthy person

Incidence Of Colds Decreases With Age
· Young children are more social and touchy 
· As you get older you get exposed to more and more disease
· Each time you have a cold it is a different virus
· Exposure to virus causes illness
· Immune response is too slow and weak to prevent it
· Body makes large amounts of antibodies only during infection
· After each infection you build up “memory cells”
· Later exposure to same virus does not make you sick

$4.1 Billion On Colds Each Year
· You can only treat the symptoms

Don’t Read The Front Of The Box
· Information on front is for marketing 
· Buckleys: Potassium bicarbonate and ammonium carbonate do nothing, menthol and camphor are flavors that give a cooling sensation
· Doctrine of signatures: designed to taste bad (quinine)

Cold Remedy Ingredients
· Pain reliever and fever
· Acetaminophen 
· Menthol is a mild topical analgesic (no power in bloodstream, has to touch surface of mucous membrane) – sometimes included in packaging, designed for sore throat. It is the flavoring in peppermint – produces a cool sensation in your mouth because it stimulates the nerves associated with cooling in your mouth 
· Menthol doesn’t have an opportunity to soothe your sore throat because you swallow cough medication quickly. Using a cough drop which contains 1/10 the dose is much more effective 
· Ibuprofen* (acetaminophen is in too many products, they are pushing to remove it and replace it with other things)
· Benzocaine is in cepacol and is a topical anesthetic derived from cocaine and will numb the nerves 
· Decongestant – dry a runny nose
· Pseudoephedrine works!
· Phenylephrine does not work
· Antihistamine – for sneezing, runny eyes, runny nose
· Chloropheniramine 
· Antitussive
· Dextromethorphan for dry cough which block nerve signals that tell you that you should cough
· Expectorant
· Guaifenesin which is an expectorant for a productive cough which changes the texture of your mucus and makes it watery which is easier to cough up  effectiveness is questionable 
· Drink liquids with expectorants – probably extra water you consume which provides the effects 

There Is No Such Thing As A Sinus Cold
· Sinuses are spaces in your head designed to make your head lighter
· Your sinuses are infected with every single cold 

Snot Is Mostly Water With A Little Mucin
· Mucin is a protein that has long stringy portions that stick to water
· Water is supplied by the blood
· Blood vessels vasodilate and become leaky
· Decongestants are vasoconstrictors which push the spaces between the cells back together preventing leaking
· The original decongestant is amphetamine ; you could buy as an inhaler which you would inhale and dry up your nose
· Negative connotation with amphetamine led to the creation of phenylpropanolamine which suppresses your apptite
· Diet pills used PPA- side effect was decongestion
· 10 pound barrier; its easy to lose the first 10 pounds but then it becomes difficult to lose weight
· Over-dose of diet pills caused amphetamine psychosis; caused strokes and some people died
· Drug was taken off the shelves; if the drug was taken properly there would be no problems
· PPA was replaced by pseudoephedrine in Sudafed, which was a really effective decongestant.
· Starting with pseudoephedrine is the easiest way to make methamphetamines
· Drug dealers used to buy pseudoephedrine direct to make meth
· In the mid 1990’s the access to the active ingredient was restricted 
· Dealers turned to smerfing: junkies would clean out the isles of Sudafed and pseudoephedrine was extracted to make meth
· In 2005, in order to combat the smerfing technique, the government made Sudafed an “over the counter” medication 
· They introduced Sudafed PE which contains phenylephrine which is highly metabolized by the liver destroying the drug before it gets into your blood 
· In Canada, other medications contain pseudoephedrine on the counters. Sinutab and Benylin contain pseudoephedrine hydrochloride. The hydrochloride (second name) is a stabilizer. The atmosphere is highly corrosive and oxygen will react with most drugs and destroy it. The stabilizer prevents the drug from reacting with oxygen. 
· Generic versions are available for all cold medications – look for the active ingredient 

Antihistamines
· Side effect is drowsiness – used in sleeping pills (doxylamine) and cold medications (chloropheniramine) 
· Chloropheniramine is found in cold medications used for nighttime use. The biggest benefit of these drugs is that they make you fall asleep. 
· Allergy antihistamines are engineered to not make you sleepy – not used for cold medications
· Daytime cold medications do not contain antihistamines

Dry Cough And Productive Cough
· Different medications for different types of cough
· Dry cough: nothing in your cough, somewhat random urge to cough
· Productive cough: mucus in your throat, cough associated with colds to move phlegm out of your throat. 
· Cough syrup is a marketing trick going back to patent medicines; syrups don’t work any better than pills 
· The best antitussive is heroin


Beware Of Multi-Symptom Medications
· Look for certain combinations 
· Ex; Benylin has a cough suppressant and an expectorant which work against each other which is unhealthy for small children
· Ex: Decongestant (decreases volume of mucus) and expectorant (increases volume of mucus)  decongestant is stronger so you won’t help your cough
· Buckleys: pseudoephedrine (which can make you stay awake because it is an amphetamine) and chlorpheniramine  (which is an antihistamine and is supposed to make you drowsy)
· Health Canada recommends that the children under 6 not take cold meds
· Interaction between medications; risk outweighs the benefits

Some People Take Vitamin C To Prevent Colds
· Vitamin c will not prevent or cure a cold
· No impact on incidence, duration, or severity of cold 

Cold FX
· Patent medicine
· Number one seller in Canada
· Ingredients are starch which is digested in your mouth and stomach and quickly converted into glucose
· Safety information: no side effects – patent medicine, there is probably nothing in it.
· This product has ginseng – very popular ingredient in Chinese medicine. Basis of medicinal use is that the root of ginseng looks like a human body (doctrine of signatures idea). 
· Clinical trials only showed effects when they were manipulated. They did five different experiments in 5 different ways and combines data. They selected people specifically for the control group and the placebo group. 
· Clinical studies are very low quality
· Few people used in the experiment
· Manipulated groups for desired effects 

More than 200 viruses cause colds
· Cold FX “active only against the cold virus”… which one?!
· The anti-viral area is the most difficult to work in – it is difficult to target a virus.
· 15% of colds due to the flu virus
· In terms of symptoms they are pretty much the same
· We associate the flu with a more severe disease 
· Used for marketing 
· All cold medications have the same dose 


Influenza causes seasonal colds
· You get a new one every 3 years
· Normally infects 5-15% of the population
· New virus formed every year
· Most forms are not dangerous
· Very young and very old are at risk

Occasional severe influenza pandemic
· Very violent strain of the flu that occasionally arises

Viruses contain an outer envelope 
· Little piece of human membrane that contains two viral proteins
· Hemagglutinin (viral entry into the cell)
· H1-H5 in humans
· 16 types overall
· Neuraminidase (viral exit from the cell)
· N1-N2 in humans
· 9 types overall

Avian flu 2007 had a 60% mortality rate
· Disease did not transfer from person to person
· Only transferred from bird to human
· Millions of birds were killed to prevent the spread so that the virus wouldn’t change so that it would be able to spread from person to person

Some experiments should not be done
· As part of the investigation to prevent future viruses they made modifications to the H1N5 so that it would be transferrable from person to person 
· “Do-it-yourself bioweapons” you can genetically engineer the disease

Swin flu, 2009
· Swine flu easily transmitted from person to person but it wasn’t very dangerous
· Panic because of media – said 60% mortality rate based on information that had been gathered over a period of 2-3 days in a hospital in mexico
· Pandemic is a disease that transfers between two separate countries. 

Mortality rates and pandemics (Canada)
· 400 documented cases of H1N1 deaths
· 4000 deaths in the average flu season

Name brand vs generic
· Ancient medications
· Not really such thing as a name brand with cold medications
· All buy active ingredients from the same few companies
· Look for same ingredients and lowest prices
· You will get colds
· Nothing will cure it
· Nothing will prevent it
· Some medications may reduce symptoms
· You cannot treat all the symptoms
· Choose which symptoms you want to treat
· Read the back label

Cancer

Cancer is uncontrolled growth 
· Something we have all come in contact with 
· Your body is out of control and grows in ways that it is not supposed to

Hyper-proliferative lesion – benign
· Warts are an example, virus disease but has a large degree of similarity to cancer.
· Can be fatal in developing countries 
· If the tumor continues to grow, it can impede your health, example prevent you form eating

Hyper-proliferative lesion – malignant 
· So out of control that it takes controls of your body’s operating system 
· This is a scary situation

Causes of death – North America (2001)
· Number 2 cause of death in Canada

Cancer is a disease rate by age
· Once you reach the age of 55, it become more prevalent. 
· The severity increases as you age. 
· Males tend to die from cancer more often because they do not always seak treatment
· Females tend to avoid the risk factors

Cancer in children 
· Extremely unusual 
· (SEE GRAPH)

Cancer treatments are unpleasant
· It is hard to treat, sometime the treatment can kill you


Death rates
· With most illnesses the death rates have decreased ( heart disease) but cancer has increased slightly. 
· (SEE GRAPHS)
· More people get cancer today than at any other time
· Lung cancer death rate is extremely high

 Normal cells become cancerous
· One of your cells turns into a monster
· It will use the resources of your body
· Make your own” parasite”

Normal cell growth is closely regulated 
· Cells divide only “on command”
· Maximum of 50 cell divisions
· Cells must be touching similar cells (tissue)
· Normal cells divide about 50 times
· Normal cells only divide on command 
· Cells must touch similar cells. Example liver cells in the liver. (other wise they will self desruct. 

Cancer cell growth is uncontrolled
· Cells divide continuously
· More that 50 cell divisions (immortal) 
· Cells are mobile (metastasis)
· Human cells will no survive outside of your body
· HeLa cells come from uterine cancer cells. Her doctor removed a sample of her tumor before she died, and it is still alive. Immortal. 

Malignant cell are often mobile
· Makes them dangerous,
· They can go wherever they want

Cancer takes 20 years to develop
· Requires 8 to 10 mutation in the same cell to make a normal cell a malignant cell. 

Every cancer is different. 
· Every tissue can spawn 
· More than 100 forms
· Each tumor is unique 
· Basic processes are similar
· Require 8 to 10 mutations to occur in the same cell
· Requires 20 year

Biological signals are cascading chemical processes
· A  B  C  D
· Things can go wrong in any sequences
· Not a linear process
· A could tune into 3 molecules of B 
· For this reason any errors are magnified

Biological regulation is complex
· They are a random collection of molecules that somehow work together 
· From a  molecular level, the way things are designed is extremely complicated
· Very easy for things to go wrong

Cell division is regulated in 2 ways
· Stimulation (accelerator) 
· We don't activate the signal we lose the ability to turn it off
· They are random changes.. this messes it all up 
· You prevent the off switch from working, therefore removing the function. This mutation causes a loss of function. 
· Repression (brakes)
· This means you have to loose both systems to stop it

Cancer mutations involve loss of function
· Impossible to repair the function with small molecules
· Easier to break something than to fix it 
· Cannot repair the damage with today’s technology
· Genetic repair expensive, difficult and unreliable
· The off switch for cell growth is broken
· The cells brakes are broken

p53 is an important braking protein
· It looses the ability to tell the cell to stops going
· 50% of cancer is related to this

Apoptosis 
· Programmed cells death, designed to prevent cancer and cell mutation
· Important for our growth
· The cells dies under very distanced conditions
· We see this in embryo growth (the tail of a tadpole or webbed fingers and toe)
· It removes the damaged issue in wound in order to heal 
· Important defense mechanism against cancer and viruses, you have little tumor all the time, but the defect is identified and will kill itself in order to defend against cancer. 
· P53 has an important suicide protein, important for the cell fail safe. 

Normal cell count divisions:
· The telomere acts as a clock on the end of a chromosne. It works like the tip of a shoe lace , prevents it from being frayed. When your cells devided, some of the show lace cover is removed, even tually it will be gome (after 50 division) andthen the chromosne unravels. 
· Enzyme telomerase can replace the telomere, present in all cells but it is only used in some cells. 

Tumor formation require 8-10 mutations
· In the same cell 
· Mutations happen continuously 
· Damaged cells are eliminated from the body
· Mutations within the same cell are rare
· Accumulation of enough mutations for cancer requires more than 20 years on average

 Gene is a set of intrcutions:
· Code composed of 4 letters
· the letter form words of three
· the words are called codons
· the codon make up your specific amino acids in protein
· the sequence of amino acids determines protein structure
· studture of the amino acids determines the protein structure 
· Mutsations are simple a type in the gene, an A changed to a C will change everything. Huge functional changes, 

Genetic susceptibility 
· Some individuals are more susceptible to cancer than others
· Oncogenes 
· Instructions are easier to change
· Some people are more resistant or more susceptible. 
· It depends of your genes, it can be your genectics or your phenotype. 

Most cancer cause by controllable factors
· Tobacco (30%)
· Diet and (30%)
· Obesity (20)
· Viruses
· Everything else (in order of prevalence)
· alcohol lack of exercise 
· UV radiation environmental exposure (2 - 4 %)
· genetics 
· medical procedures
· (X-rays and chemotherapy)

Tobacco smoke contains 4800 chemicals
· 400 toxic, 40 of which are carcinogenic.
· Nicotine is a very addictive substance
· The most harmful chemical is polonium 210
· Bird shit turns into phosphate which ends up on the plants

Polonium 210
· Bird shit turns into phosphate which ends up on the plants (end up being polonium 220)
· Contains Alpha emitter are normally safe (on the outside of the body) 
· Used to be used as an anti static
· Was used in spark plugs
· Used in spinthariscope in KIX cerial 
· If you put it on the inside of your body it is a heavy duty mutagen, used a poison
· In cigarettes, the heat from burning vaporizes the polonium and you then inhale the radioactive metal. This metal plates the inside of your lungs next to the living tissue and causes mutations at a very high rate. So when you smoke you are willingly inhaling irreversible isotopes.

Tobacco smoke combustion products
· Benzopyrenes
· The body tries to metabolize it and remove it . the 1st stage is toxic and will react with DNA and chemically modify it. You have destroyed sequence in your DNA. Mutagen
· Nitrosamines
· Ethylene oxide
· They react with the body and are metabolized. 

Tobaccos use in the US
· Self inflicted disease
· They started recruiting women
· Today cigarette smoking is deceasing but is somewhat flatlined. 


Obesity: 
· Strong correlation of cancer with diet and obesity
· Cooking for safety and flavor
· First there is the “what” what are we eating
· Meat spoils and must be cooked
· Cooking generate flavor and some nasty materials
· The same chemical processes that generate flavor generate carcinogens

Food preparation create carcinogens
· Eat less
· Don't cook it as much

Beneficial foods protect us
· Fruits and vegetables SHOULD be the majority of your diet with a little bit of meat
· Fruits and vegetables protect us 
· They stimulated a pathway that acts as a detox 
· Seconds stage metabolism
· Its hard to digest fruits and vegetables, so it create fiber which helps with the passage of waste and prevent toxin reabsorption. 
· 1/4 of the people in north America eat enough fruit and vegetables to prevent cancer

Obesity in America
· Food portion are too large
· Increased your risk for everything! 
· As you gain weight your skeleton has to withstand the weight… Your maintenance organs (heart lung and liver) are all in your thoracic cavity, and cannot grow. They need to be able to filter all the food your are eating and circulate blood to your whole body. 
· We have changed our eating habits; we use to make all the food, now we buy it. This increase the amount of fat we digest in processed foods. 

Changes in portion size
· We like big stuff
· We have more than double the sizes at places like McDonalds
· We want better deals, bigger burger, better deal
· In Europe they say that you pay more for a quality meal. 
· Dose makes the poison

Viruses are responsible for 15% of cancer death
· Two types of viruses
· High risk, almost always destroy p53, which will increase the likely hood that cancer will take over.
· Low risk, the common cold.

 Gardasil for HPV induced cervical cancer
· Viral warts
· It is now widely available
· Recommended that you get it before you are sexually active, between the ages of 9-13. 
· It was initially introduced for women, but now being offered to men. 

Alcohol can increase your risk of getting cancer
· Alcohol creates nasty materials
· They can be carcinogenic

Being active 
· Strong relationship between the amount of exercise you get is related your risk of cancer.

Exposure to UV light induces skin cancer
· Protect your skin

Environmental exposure 
· Man made
· Only have to worry about it if you work with it, dose makes the poison. 
· Natural sources 
· More severe, but limited exposure. 




