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TOPIC 1 … POWER POINT 1… INTRO AND HISTORY 

Life Expectancy Information

 - Life expectancy in Canada is 81 
· Compared to the world average of 66 - Throughout history the average lifespan has been 30-35 years
· It has only been a recent change that we are living so long - In the 1900s 
· Live to about 44 years old 
· Main causes of death are: 
· Pneumonia, Influenza - In 2004 
· Live to be about 82 years old 
· Main cause of death: 
· Heart disease, cancer, stroke, traffic accidents 
· Essentially your body just wears out - Why did all this change? 
· Medicine has helped but it has not been due to just medicine 
· Things such as these have also helped:
· Sanitation, • Safe water supply (through chlorination), 
· Safe eating supply, (through refrigerators) - Greatest achievement in medicine 
· Biggest achievement is immunization 
· Which is preventing disease rather than just curing 
· Smallpox 
· Used to kill thousands every year and now it has been eliminated in 1977 
· Polio eradicated from North America in 1991 
· Currently less than 1000 cases worldwide 
· Antibiotics 
· Something that targets bacteria World Drug Market - Prescription drugs is a 300 billion dollar market - Over the counter drugs are 25 billion - United States own 49% of the world drug market
· Types of Medical Treatment 
· Surgical 
· Removal of body part (traditional method)
· Modify the body part (modern method) 
· Medicinal 
· Will be looking at this in class 
· Use of chemicals to treat disease - Plants make poisonous substances that are used to make other substances
· Most early drugs were poisons 
· Drugs
· Produce desired effects
· Poison
· Produce unwanted effects
· The different between drugs and poison depend on the dosage consumed - For dosages we normally assumed:
· Low doses are beneficial (drug) 
· High doses produce harmful effects (poison)
· However, in some cases low doses can be harmful (poison) and high doses are beneficial (drug) 
· Such as insulin 
· The dose makes the poison

How were Drugs Discovered?
 - Observation and experiment 
· Rarely happens 
· Due to experiments only being recently done. 
· People observed the effect of the drug
· Strong poisons given in low dose 
· Drugs from observation and experiment:
· Can really only test strong drugs
· This is because the effects easily shown on the body
· Problems with observation 
· Human brain searches for patterns 
· Therefore it is not objective 
· Apohenia: Seeing patterns in meaningless data where there is no pattern 
· Pareidolia: Hearing sounds
· Anecdotal evidence unreliable 
· Drug and effect may be coincidence 
· Perceptions subject to placebo effects
· People lie o Once it is considered “evidence” and real, it is hard to contradict 
· Many harmful things remained because of this 
· Problems with herbal remedies 
· Due to poor control over doses 
· And due to variations in preparations 
· Also due to no instructions 
· Such as weird cold remedies - Philosophy 
· Happened more often 
· Cure arrived at by reasoning 
· You then search for proof after 
· Based on beliefs 
· Healing often connected with superstition, magic, religion 
· Only as good as information it is based on Below Information could be for Experiments (Confusing) 
· Hippocrates was seen as the father of medicine
· Tested many things 
· Such as giving opium to babies to make them stop crying
· Opium is now used today as a painkiller and a sedative 
· Toxic in high doses, drug in low doses
· Eating animal fat for baldness 
· Ox liver for night blindness 
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· Doctrine of Humours - Hippocrates develops doctrine of humors based on philosophy
· Body is made up of 4 elements because the earth is made of 4 elements 
· Body 4 elements 
· Blood, phlegm, yellow bile, and black bile 
· Universe 4 elements
· Wind, fire, air, water - 4 humours are normally in balance - Too much or not enough of a humour causes disease - Cure by re-balancing the humours
· Diagnose using the properties of the humours - Fever associated with hot and dry 
· Cure using cold and wet - This lead to dangerous cures to things 
· Such as rebalancing blood o In which you remove blood from certain parts of the body in order to attempt to cure someone 
· Removing blood from certain body parts would do certain things and the ways in which is removed did certain things 
· We now know this is ridiculous because we have one blood system 
· Removing the blood was often more dangerous than the disease
· Such as George Washington, the took too much blood from him to attempt to cure and killed him - They also used emetics
· Emetics make you purge - Doctrine of Humours was Stupid o Based on incorrect data - Treatments developed using it were harmful and painful 
· Bloodletting 
· Purges 
· Fasting Doctrine of Signatures - Also philosophical - Used by tons of cultures on the planet - It was termed by Jakob Bohme who was a shoemaker - Stated god left clues to tell us how to use things in the world - Diseases and cures were linked - Came up with things such as: 
· Walnuts look like brains and you should take them to heal your brain 
· Boneset plant grows through the leaves, so we take it when we have bone problems
· Sharks don’t get cancer 
· Therefore the cure for cancer must be inside sharks
· Such as eating shark cartilage to cure cancer 
· Breath mints have chlorophyll in them 
· People think it helps breath because farmers chewed parsley, parsley is green, and chlorophyll is green so it will cure ur breath 
· Mandrake roots used for many medicinal and magical purposes 
· Roots look like a person 
· Therefore it can be a cure for demonic possession 
· However the root would scream, so they got dogs to pull the root out so the magic stays inside it 
· Rhino horn is a phallic symbol 
· Because it is phallic it was presumed to be an aphrodisiac 
· Mercury is a purgative 
· Since it is heavy it was supposed to push toxins out of your body 
· Avocado is shaped like a womb so it is good for pregnancy - This doctrine was useless o Most remedies were extremely harmful
· At the very best they were harmless 
· Lack of rationality or evidence 
· Merely required imagination to see connections Development of Medication - Surgeries would solve some problems 
· However, there was no anesthetic 
· So basically you had to cut off body parts because you couldn’t do much 
· Had to amputate and had to do it very quickly - Sir Humphrey Davy discovers nitrous oxide 
· Found out it had anesthetic powers on accident
· If you inhaled it you would get high and feel less pain 
· Still done today this is “huffing” - William Morton o Found out “ether” could put people to sleep and they wouldn’t feel pain 
· Therefore you can do surgical procedures 
· First time it didn’t work out so well 
· Second time he did it they successfully removed a tumor - Anesthetics make modern surgery possible - Even with anesthesia, the surgical procedure still sucked 
· Less than 30% of people survived treatment - Joseph Lister changed this survival rate o He thought there could be a link between bacteria and disease and thought we could kill the bacteria and prevent disease during producers
· He then used phenol, which is an antiseptic to try and kill bacteria 
· Developed a “carbolic acid sprayer” to make a phenol vapor o Carbolic acid spray was used in procedures to kill bacteria 
· Was successful and dropped surgery mortality rate 
· However, phenol was highly toxic to humans 
· Which caused harm to the doctors and not patients 
· Due to the prolonged period of low doses
· Tried to fix this problem by cleaning the room and washing gloves - Thomas Roddick 
· Student of Lister 
· First person to bring his ideas to North America 
· Wore all white so you could see chemicals if they got on you 
· This got too good for its time and the carbolic smoke ball o People then sprayed it in their house, and there was too much phenol and it started to damage everyone - Listerine was developed by lister as a disinfectant not a mouth wash 
· It is still sold but no longer with phenol Problems with Drugs in the 1800s - No regulation 
· Industrialization created big markets for drugs 
· Lots of opportunity for fraud - All these problems have always existed, but magnified in the 1800s - Science and fraud 
· The emergence of science made people trust claims
· “Scientifically proven” 
· “Patented” 
· Said these terms mean absolutely nothing today
· The emergence of science made it easier to identify fraud 
· Before science, there was no way to know - 1862: 
· First analysis of sugar/alcohol manipulation in wine - 1873: 
· First analysis of morphine in opium - Experiments on humans 
· Common until world war 2 
· Experiments were basically torture and way beyond ethical bounds 
· Then realized we need rules in place to experiment on humans Rise of Patent Medicine in late 1800s - Medicine could contain almost anything 
· Such as opium for children medicine - Called this because they always had patent on the label but patent meant nothing - Kickapoo Indian Oil cures all with alcohol o Labels lied 
· Such as completely harmless and cures everything 
· Main ingredient was alcohol and it tricked people into feeling better because they unknowingly got drunk - Another bad thing that was sold: 
· Great Radium Spring water 
· People sold radioactive water as a wellness treatment 
· Radithor 
· Highly radioactive water based on a science idea 
· Noticed radiation killed cancer cells, so he sold radiated water to increase brain cell activity 
· As we know this makes no sense
· Eben Byers, who was a golfer drank this water everyday 
· He eventually needed his jaw removed because of it - There became an outcry against these harmful medicine - Government made the Board of Food and Drug Inspection 
· Cared about labelling only 
· No regulation of therapeutic claims
· Didn’t care about if the things in it worked just wanted accurate labels - Some patent medicines still sold today Monitoring Drugs - In 1907 there were rules made for selling drugs - Massengil company was selling tons of drugs 
· May have sold the first successful antibiotic 
· Sulfanilamide
· They looked for other markets to tap into to make more money
· So they tried to put the chemicals to turn it into a liquid 
· What they put in it to make it taste good was a highly toxic material 
· The government told them to take the drug off the market because it was killing people 
· The company said no because they didn’t do anything wrong 
· This is because laws only required to label what was in the drug not what the drugs did o They eventually got it off the market due to a label issue, not due to it killing people 
· Killed about 100 people and disabled around 250 - Due to this the FDA was created o However some of these problems still occur - Thalidomide:
· Developed as a sedative • Very few side affects 
· By 1962, thalidomide was recognized as a teratogen 
· Caused many birth defects - Teratogen causes birth defects 
· Come from the Greek word for monster 
· Thalidomide was tested in rats 
· But rats do not give birth to deformed pups 
· If a rat has a fetus problem, the mother’s uterus will reabsorb it and will never birth something with a defect - Modern Safety Standards o Must test in at least 2 species 
· At least one must be a monkey 
· Must use relevant doses
· Must show that the drug is bioavailable Genetic Engineering Changes Drug Discovery - Replaces many animal experiments - It facilitates drug discovery - Genetically engineered drugs
· By genetically modifying thing we can now make the human version of insulin Drug Discovery Today - Each drug cost 800 million to develop - Takes about 8 years - Very high risk very high profit - Sources of drugs today:
· Biologic 14%
· Vaccine 4% 
· Natural products 5% 
· Semi-synthetic 23% 
· Synthetic 54% - Extracts from plants and animals - Drugs can also be designed by computers 
· However it is very rare - Drugs can be found by random screening 
· More things you test the luckier you could get o Pretty much trial and error - High failure rate for new drugs 
· Less than 1/10 survive clinical trials and reach market o More than 10k compounds are tested to find each new week 
· Process requires 8-12 years
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· Pain medication - Over the counter drugs is a 25 billion dollar market 
· No prescription required 
· Some are behind the counter but still no prescription - OTC vs prescription: 
· OTC drugs most commonly used 
· Cheaper than prescription 
· Cost is visible 
· Spend 10x more on prescription drugs - Top OTC meds: 
· 4 billion on cough and cold
· Pain reliever 2.7 billion
· Antacid 1.4 billion
· Toothpaste 1.2 billion Important considerations when buying OTC - Safety: 
· Dose makes the drug - Side effects:
· All drugs have side effects 
· Effect: What is the effect? 
· Info is easy to find 
· It is on the label or box 
· Could also find it on Google 
· FDA o Incidence: How common is the side effects? 
· Info is difficult to find o Need both to evaluate the risk – Indications
· What is the drug used for?
· Many people take drugs for the wrong things 
· This leads people to used unneeded drugs - Counter-indications 
· When you should not use the drug
· Certain conditions, combinations of drugs, foods, and “natural remedies” 
· In some cases “natural remedies” can have huge complications with actual medications
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· Pain relievers the most common OTC drug 
· 2.7 billion per year 
· 50 billion tables 
· 35 tonnes a year which is 1200 dump trucks of pills Aspirin 
· One of the worlds most popular drugs 
· Ranked: alcohol, caffeine, then aspirins 
· It is linked to the willow family: 
· However it is not a substance that is found in nature
· It does have a chemical structure that is found in willow trees 
· These chemicals are called salicylates 
· Sumerians used to use willow leaves for pain 
· Egyptians also used it for inflammation 
· Hippocrates used it for pain in child birth
· These ancient cultures knew about the benefits but the knowledge of herbs was lost in the dark ages 
· Church ran things and the church decided what was true 
· Reverend Edward Stone 
· Tied with the history of aspirin
· He rediscovered willow benefits in the mid 1700s 
· He had a fever a stopped to taste a particular type of bark and it had a very bitter taste 
· Thought it tasted like quinine (which heals malaria)
· Used it for treatment of fever 
· Added it to the doctrine of signatures 
· Willow is bitter, therefore it can cure fever 
· Check slides for more detailed reasoning 
· Henri Leroux 
· 100 years later he tested the bark and found the chemical in the bark and extracted it 
· The chemical is “salicin” 
· However you need tons of willow bark (3lbs) for 1 teaspoon of salicin 
· Rafaelle Piria 
· 1838 
· Found you could manipulate salicin and turn it into other substances 
· Piria turned salicin into salicylic acid 
· This is known as synthesizing chemicals 
· This new acid works better than normal salicin 
· Analgesic for pain, antipyretic for fever, and anti-inflammatory 
· Someone then found another way to make this new acid other than using willow trees 
· Coal tar was a waste product in 1800s, when the removed all the gas out of the tar they had coal tar and dumped it into the river 
· Companies then needed a way to use coal tar 
· They then found coal tar could make synthetic molecules for drugs 
· To make 58 billion tablets natural acid you’d need 5 million tonnes of bark 
· To make it synthetic you use 1kg of coal tar, you can make half of it into salicylic acid 
· From a chemical view they are identical substances either natural or synthetic 
· Source is irrelevant, when it enters your body it is a chemical 
· Dye companies started to use salicylic acid 
· Used for reducing pain, fever, swelling 
· However it had side effects of tasting gross and irritated stomachs
· Felix Hoffman 
· 1868 looked at the problem 
· His dad had arthirits and took salicylic acid for pain but also had bad stomach problems 
· Hoffman tried to change the drug 
· He made the process of drug optimization 
· Changed the compounds of the drug to stop it from tasting bad 
· However once he changed this it stopped helping with pain 
· He noticed this change and noticed you could change drugs \
· He then made the first artificial drug in 1897
· Aritificial drugs are not found in nature and they are made by humans 
· Acetasalystic acid was the first artificial drug 
· He pioneered drug alterations which we used today 
· He also pioneered the “biological assay”
· Came up with an idea to easy measure stomach irritation 
· So he used fish gills, and if the gills were irritated then the stomach would be irritated 
· We now know this is wrong
· Using a non-human thing for a human purpose
· Aspirin was trademarked because people wouldn’t buy the scientific name
· It was initially sold as a powder but then put it into tablets
· Aspirin:
· Is acetasalicylic acid 
· ASA: • Benefits: 
· Pain (muscle pain), fever, inflammation, reduce heart attack
· Side effects 
· Tinnitus, stomach irritation 
· Interferes with prostaglandins 
· Which are local hormones 
· Which tell one part of a cell to tell another part of a cell to do something 
· When body needs to send signals goes through prostaglandin biosynthesis:
· Interferes with this process and stops pain, fever, inflammation 
· Check slides 
· Cyclooxygenase 
· Aspirin blocks cyclooxygenase machine
· Once this is blocked there is no pain, no fever, no inflammation 
· One study of aspirin showed that people who take it consistently have less heart attacks 
· Now aspirin has been advertised as heart protection o ASA in the news: 
· It was used in a terrorist attack 
· Guy killed a bunch of people 
· He used aspirin to make his explosives 
· Extracted the ASA and made bombs 
· Side effects of ASA 
· Death: 
· If you take more than 60 tablets at once
· Ringing in the ears 
· Which is tinnitus 
· Have to take more than 10 
· If this happens this is normally a warning of Aspirin poisoning 
· Stomach irritation:
· ASA interferes with hydrochloric acid 
· This acid is corrosive so the stomach makes mucus to protect itself 
· Prostaglandin tells the body when to increase mucus and decrease acid 
· So we want this in our stomach
· However, as we know, aspirin interferes with this chemical reaction 
· It then increases hydrochloric acid and decrease mucus and burns stomach 
· Happens after long term use
· Bufferin 
· A drug that can deal with the excess acid from ASA 
· Contains an antacid
· Pretty much the same except with antiacid 
· Plastic Coating on ASA Tablets
· Only put them on because people believe the tablet hurts the stomach not the chemical 
· To avoid stomach irritation with aspirin drink lots of water • Reye Syndrome and Influenza • Reye is associated with aspirin, but it has never been proven 
· It’s a brain issue in young children
· To deal with this Children’s Aspirin has been removed from markets - There is extra strength aspirin and normal o Extra strength is the more popular product - Available in tablets, caplets, and gel caps
· Barely a difference - ASA is sold in Anacin 
· Which has caffeine for headaches - Name brand VS Generic 
· Made us believe the name brand is better because it is apparently better quality
· However, with chemicals it doesn’t matter because the chemicals are always the exact same
· Same chemical, same dose, and equivalent bioavailability 
· Bioavailability means the same amount of drug enters body
· Generic companies must prove they are the same as the name brand 
· He recommends using the name brand to find the chemical and then use the chemical to find a cheaper one - Drug block machine action
· All drugs work this way 
· It interferes with the human body - Chemical structures 
· Lewis version is very confusing
· Line structure is what we use today - Oil contains molecular fossils 
· Chemicals in oil are not random - Random information on Nanokids and Nanocar - The line structures actually look like the molecule itself - Cahn and Hepp o In 1886 o Experimenting to find a vermifuge 
· They gave patients random chemicals to see if they got rid of worms
· Gave mothballs 
· Noticed these mothballs reduced fever 
· Found it was Acetanilde and not even mothballs 
· 3 months after this they sold it as antikamnia • A fever reducer - Carl Duisberg 
· Chemist at Bayer company 
· He had a waste product, and he wanted to use it as a different product 
· Seem a similarity between this waste and changed the molecule to make phenacetin
· Became the next successful pain killer - Lester and Greenberg
· Found out the liver could process antikamnia, and phenacetin 
· Did so through acetaminophen o Duisberg found side affects Acetaminophen - Acetaminophen raises pain threshold - It works for muscle and for visceral pain - It is also an antipyretic 
· Means it reduces fever - However, it is not food for inflammation 
· Not effective for osteoarthritis
· But it does for rheumatoid arthritis 

· THURSDAY, JANUARY 22ND, 2015 
· Acetaminophen Cont - Acetaminophen liver toxicity
· The big side effect of acetaminophen is liver damage 
· Liver is a chemical factory that tries to get rid of toxins in your food
· Liver adds a chemical to acetaminophen to get it out of the body 
· However, one transformation kicks in with certain liver enzymes
· The enzymes can change acetaminophen into a toxin and it burns the limit 
· Eating food can stimulate pathways and if it does this with the bad chemicals it can damage - Never take acetaminophen for a hangover
· This is due to the alcohol stimulating liver functions, and if you take ACE it could be metabolized by the toxic pathways and since the liver is being greatly used theres more toxins - ACE poisoning is very common 
· ACE is in Tylenol - There is also ACE in prescription drugs 
· If you take too much constantly it goes from a safe level to a dangerous level - ACE is also in OTC meds o Such as Buckley’s, Tylenol, allergy medication 
· If you take one for a headache, then Buckley’s for a cold, then something for sneezing you could get ACE poisoning from too high of a dose 
· There is now a shift for ACE and a transfer to ibuprofen - Children’s Tylenol in small bottles 
· Put in small bottles because the children may like the taste too much and chug it down and could succumb to ACE poisoning 
· The total amount of drug in the small bottle cannot harm a child if this happens - Tylenol Regular
· 500mg of ACE 
· Only different is the dosage just like in Aspirin - Tylenol arthritis or muscle and body
· 650mg of ACE 
· The only difference is the name 
· They have the exact same dosage and exact same chemicals - Tylenol Migraine o 500mg of ACE o It also has caffeine - Tylenol PM o 500mg of ACE 
· Also contains diphenylhydramine 15mg that makes you sleepy - Excredrin 
· 325mg of ACE 
· Also contains ASA(stuff in aspirin) 
· 65mg of caffeine
· By combing the two drugs you can tackle pain in two ways
· Increase pain threshold 
· And to reduce prostaglandins to stop pain - Midol 
· Has 500mg of ACE 
· 65mg of caffeine 
· Pyrilamine 
· Pretty much helps with water retention - Tylenol and Cyanide (1982) 
· Case of cyanide poisoning involving Tylenol 
· Crazy person bought tons of Tylenol capsules and he took the powder out of the gel capsules
· He refilled the capsules with cyanide and resealed them and returned it to the drug stores 
· Random people bought these boxes, took them home, and several people died of cyanide poisoning - Tylenol was recalled by J&J 
· They responded in a good way
· They recalled all capsule version over the entire world 
· He said this is the way in which things should happen if mistakes are made 
· Don’t care whose fault it is just fix it right away - Tylenol caplets replace capsules 
· Idea here is that caplets are very hard to replicate
· This is why we don’t see capsules on OTCs - Safety seal added to all OTC meds o Due to the Tylenol scare 
· If seals are broken don’t ever use it 
· This then spread to other commodities like ketchup and water - Generic Acetaminophen
· Lots of generic versions - ACE summary 
· Check slides for diagram - Prices: 
· Different between extra strength is because they sell more
· Between arthritis and muscle and body makes almost no sense because the chemicals are the same 
• Arthritis is more because people with it have insurance and there’s a better market for Tylenol Ibuprofen - Originally prescription 
- Eventually found it is safe so made it OTC - Similar to aspirin o Limits pain by prostaglandin - Summary: o Works the same as aspirin but doesn’t protect from heart attacks 
· No liver toxicity
· But still stomach irritation 
· However, it lasts longer than Tylenol and ASA Advil - Main chemical is ibuprofen - Sold under Advil and Motrin
· Exact same thing - Widely different prices between the two - Remember to read the back and not the front - Normally for a headache we will go purchase a migraine product 
· Its more expensive 
· However the migraine and the normal product are the exact same Top Pain Relievers - ACE 43% - ASA 28% - Ibuprofen 26% - Look for total summary in slides - Cyclooxygenase short form is COX COX - Effects of COX-1 Inhibition
· Stomach 
· HCI production increases
· Mucus decreases
· Could lead to ulcers in the stomach 
· Platelets
· Blood clotting is inhibited 
· Long term 
· Aspirin and ibuprofin limit COX1 - Effects of Cox-2 inhibition
· Beneficial effects - Current arthritis 
· Inhibit both COX1 and 2 
· COX2 is beneficial 
· Reduce pain and inflammation 
· COX1 is bad - Selective inhibitors
· Why don’t we just have a drug that inhibits COX1 and not COX2 
· We have started to develop it 
· Such as VIOXX – VIOXX
· Clinical trials 
· Extremely effective painkiller
· 2nd year it was on the market it was selling 3 billion a year 
· Did 60 clinical trial with 5000 patients
· Found no serious side effects
· No difference in cardio disease vs placebo
· Shown as a very clean drug o Drug company did one too many experiments
· They kept doing clinical trials once it was on the market
· It is for safety but also for marketing
· Try to look for other markets to get into o VIGOR was done for marketing
· Illustrate reduced risk of ulcers 
· Pretty much did a study to show off to doctors so they prescribe it
· Compared their drug with the top ulcer drug
· In addition to this they used their own drug at twice the drug to show off even more
· Found a 54% reduction in serious GI side effects with their drug 
· However, there appeared to be an increase amount of heart attacks for people taking their drug
· Instead of publishing this, they lied and included only the first 10 months of the 18 month studied
· This showed no heart attacks
· Media then went crazy 
· FDA then did investigation:
· Found the drug then caused lots of heart attacks
· They then voluntary took the drug off the market 
· Wasn’t them being nice, it was a business thing and it was cheaper to withdraw 
· Benefits outweigh risks 
· FDA says 10k-20k deaths from existing drugs 
· VIOXX as arthritis estimated 18k-28k heart attacks
· However, we must notice that one causes death and one merely causes a heart attack 
· FDA said all they have to do is improve the labeling and they can put it back on the market 
· Merck still said no because risk outweigh benefit 
· Had over 10k lawsuits to deal with
- Must look at the statistics and weigh the benefit and the risk o Suggested to reduce things down to natural numbers o Percentages can make things look safer or worse - Raw data is informative
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90% of the population get headaches
· Headaches known as Cephalagia - Originally believed to be caused by demons 
· Must leak the demon out of the head
· Did it through really weird ways over the past 
· Such as putting someone’s head into an oven to force demon out 
· Metallic tractor and you would put hot needles in your ear - The idea of using magic advices to reduce pain still exists today 
· Such as magnetized bracelets - Then went to surgical cures for headaches
· Trepanation
· Cutting a hole in the skull 
· This is because headaches feel like your brain is trying to burst through your head
· So cute a hole and it releases pressure 
· If you even survived surgery, you would have a hole in your skull your entire life 
· Modern Trepanation 
· There is a cult called “hole in the head” group
· They believe skulls aren’t properly made so we need a hole in our skull - Brain does not feel pain
· Therefore headaches have nothing to do with your brain 
· Pain comes from thin tissue surrounding skull - Must Understand headaches before treating
· 12 different types of headaches 
· 60 sub-types
· Headaches grouped into 2 classes
· Muscular
· Vascular - Muscular headache 
· Band of muscle goes around the head and involves moving the head and facial expression
· If the band becomes too tight the muscle squishes other tissue causing pain o Number 1 cause of this muscular headache is stress 
· Treat muscular headache:
· ASA, acetaminophen, ibuprofen, naproxen 
· Just take a pain reliever 
· Most benefit from ASA, ibuprofen, and naproxen 
· This is because of prostaglandin - Vascular headache 
· Involves circulation of blood o 3 types 
· Toxic • Migraine 
· Cluster
· Said were not looking at this
· Toxic headache 
· Take a poison and it causes a headache
· Body responds to certain poisons by dilating 
· By getting larger they take up more space and squish the thin tissue 
· If we shrink the blood vessels it is beneficial 
· Most common type is a hangover 
· Metabolism of alcohol contributes or helps
· Must alter alcohol to get it out of the body
· Involves 2 enzymes in the liver 
· 1st enzyme changes ethyl alcohol into acetaldehyde 
· This acetaldehyde may make hangover worse 
· After it is acetaldehyde a second enzyme comes and makes it acetic acid 
· It is then removed from the body 
· Some people have worse metabolism and makes hangovers worse
· Some people lack this second enzyme that stops it from turning from acetaldehyde to acetic acid
· This issue is most common in Asians 
· Aging adds to the pain of hangovers 
· Aging of alcohols makes more hangovers
· Such as wine o Check slides
· Vodka gives least hangovers, then gin, then white wine, then beer then whisky, then sherry, then rum, then red wine, then whisky
· Liver makes acetaminophen toxic
· Don’t take Tylenol for hangover 
· Some red wins contain histamine 
· Histamine can cause allergic systems such as a headache 
· Some foods have this and it can also cause headaches 
· Some cheeses contain tyramine 
· These cheeses may also give headaches
· Some people also get chocolate headaches 
· This is from a chemical in it 
· From phenylethylamine 
· These 3 headaches are related  Chemicals changes are all the exact same 
· Hotdogs can also give headaches 
· Due to it having nitrites
· Which is closely related to nitroglycerin 
· Which is used in dynamite
· Monosodium Glutamate (MSG)
· Found out chemical in seaweed is MSG 
· Isolated it as a spice • Kwok Syndrome and MSG 
· Associated headaches with eating with Chinese food 
· Due to one letter that had no scientific evidence 
· People then started to avoid MSG 
· Tons of research then happened 
· Then found MSG doesn’t cause headache 
· Turns out MSG is in almost all prepared foods 
· Because it is a cheap spice 
· MSG then disguised on labels 
· Such as Hydrolyzed vegetables protein 
· Exact same as MSG 
· 5% of protein is MSG so it is in everyone
· Caffeine gives rebound vasodilatation 
· Caffeine makes blood vessels smaller 
· If you stop drinking coffee your vessels grow and give you a headache 
· Brain freeze
· Intense headache from cold stuff
· Has to do with the tissue that separates noise from your mouth 
· If you swallow, your brain thinks your in something cold so it extremely dilates your head giving you a brain freeze 
· Treat a toxic headache 
· ASA, Ibuprofen
· Caffeine may also help reduce the pain 
· Because it makes the blood vessels smaller 
· Headache is due to larger blood cells MONDAY, JANUARY 26TH, 2015 
· Migraine is an over used term
· Migraines affect small percentage of people 
· 18% of men
· 6% of women 
· It is a two phase process 
· Phase 1: Vasoconstriction 
· Blood vessels get smaller and tighter
· Phase 2: Vasodilatation 
· During this is when you feel the pain 
· Migraines are initiated by a trigger 
· Such as tension, lack of sleep, menstruation, foods, relaxation, too much sleep, pregnancy, drugs, strong smells
· Knowing what your triggers are is an important part to managing migraines
· If you know what they are you can avoid them 
· Migraine headaches follow a progression 
· Prodrome phase 
· 30-40% of people experience it 
· Gives a warning it is coming 
· Can last 1-2 days before a migraine \
· Characterized by mood swings 
· Aura o 20-40% of people get it 
· Happens 1-2 hours before pain phase 
· Scotomas (Blurry things) 
· Visual disturbances, flashes of light
· Olfactory hallucinations
· Auditory hallucinations 
· Vertigo 
· Reduced or hypersensitivity 
· Such as to light 
· Pain phase
· Pain involves half of the head 
· Hemicrania (half of the head) 
· Lasts from 1-72 hours 
· Nausea is common 
· Also Gastrointestinal disturbances 
· Movement makes it worse 
· Postdrome phase 
· May take hours or days 
· Pretty much hangover from a migraine 
· Poor concentration 
· Depression or euphoria 
· Treatments for migraines 
· ASA, Acetaminophen, ibuprofen, naproxen 
· Prescription pain medication 
· Triptans can abort a migraine 
· These are prescription medication
· These prevent it from happening if you take it before 
· Comes from rye bread
· Common for people in Europe in medieval times
· Some rye could be contaminated by “Ergot Fungus” and it produced bad side effects 
· One of these conditions is St Anthony’s fire 
· This shuts off blood supply to external body parts
· Due to vasoconstriction 
· St Anthony’s fire led to gangrene in humans 
· Midwives used Ergot to induce labor 
· Because it causes uncontrolled muscle twitches in low doses 
· Ergot has a side effect of being a powerful hallucinogen
· In the past with these side effects you were diagnoses as being possessed and villagers would kill you o Inquisition in Europe 

• Killed witches 
· Normal law was suspended for witches 
· No-win for witches 
· Witchcraft in Salem
· In 1692 
· Killed witches
· Witch hunt in Canada 
· Women accused of witchcraft
· Current laws say you cannot practice being a witch 
· 1995
· Girl tortured and killed during an exorcism 
· Child was killed recently because they thought he was a witch
· Extracts of ergot used for migraine in 1862 
· Problem with extracts is that there is variable amounts of ingredients 
· Don’t know how much was extracted
· He said we should tend to stay away from extracts 
· Arthur Stoll isolates Ergotamine in 1918 
· Changed the treatment of migraines 
· Isolated as a power so you can now accurately measure dosages and accurately treat 
· Cafergot still available today 
· Contains ergot and caffeine 
· Must be real careful with it
· Ergotamine is not drug-like 
· It prevents migraine but has tons of side effects 
· Very poisonous in high doses 
· Hallucinations, muscle contractions, gangrene, death 
· “Drug-like” substance 
· No longer a poison, it is a product 
· These contain beneficial effects 
· But also get rid of as many side affects as possible 
· Cheap to manufacture 
· Patentable 
· Albert Hoffman discovers LSD by accident
· Looked for derivates of ergot and ended up with LSD
· He tasted it on his finger, then the next day he took a lot more of it and had the first ever bad trip 
· In 1943 known as the bicycle day
· LSD was used in the 1950s as a part of mind control project 
· Hallucinations from part of ergotamine 
· LSD only gives hallucinations by removing parts of the chemical ergotamine 
· Ergotamine gives hallucinations, muscle spasm, death, etc - Migraines start with serotonin o Amounts drop during aura phase 
· If we can alter this dropping maybe we can prevent migraines is what people thought 
· Nerve signals are chemical 
· Nerve signals are chemical reactions
· Much like dominos
· They travel at a few hundred miles per hour
· Nerve cells do not touch each other 
· Communicate between shooting chemicals to each other
· Messages are carried across the synapse by neurotransmitters 
· See slides for a diagram 
· So if there is not enough serotonin the neurons aren’t shooting enough to the next neuron
· So we can replace this lacking serotonin by drugs - Serotonin is a poor drug
· Used in many parts of the brain
· Drug must only affect migraines 
· Cant put it in the wrong place because it would lead to side effects 
· It does not easily pass from blood to brain 
· Drug must travel from stomach to brain in the blood - Basis for serotonin is drug selectivity 
· It must fit to certain receptors
· Remember his different glove examples 
· It must fit right - Engineer the drug for the effect you want 
· Look at slides for chemical compounds - Sumatriptan 
· First ever selective medicine to target migraines 
· Attached a few things to serotonin molecules - Triptan drugs are migraine drug 
· Such as rizatriptan, naratriptan, zolmitriptan, eletrpitan, almotriptan - Lots of causes of headaches 
· Treat with painkiller 
· Could have added benefit from understanding the drugs • Such as Tylenol and toxic headaches

TOPIC 4 … POWERPOINT 4 … COLDS

· Colds are the most common infection 
· Outnumber all other by 25 – 1 - Never going to be a cure for the common cold 
· More than 200 viruses cause colds 
· Rhinovirus causes 30-50% 
· Unknown caused 20-30% o Cornavirus 10-15%
· Influenza virus 5-15% 
· Many more causes
· These causes also have sub causes - Influenza can be fatal 
· Typically we don’t need to worry about this now
· Happens to really young and really old people
· The virus destroys cell tissue 
· Holes in cells are called plaques 
· Immune system causes the symptoms not the virus - No cure for common cold 
· Average cold lasts a week 
· “if you treat a cold it’ll last a week, if you do nothing it’ll last 7 days” 
· Says you cant really do anything
· Some cold medications relieve symptoms 
· Many remedies do nothing 
· Doing something makes you feel better
· No medication will prevent colds - Common Cold research Unit Salisbury England 
· Most of the information we know about colds comes from here 
· They offered people to come for free for testing 
· They housed you and fed you in exchange for using your body for science 
· They found out sneezing doesn’t spread colds very well 
· Used a “sneeze collector” to collect the bacteria 
· Collected in a reservoir from people who sneezed and put it in other volunteers and checked how it spread 
· Did an artificial sneeze on someone with the bacteria 
· Turns out sneezes don’t contain lots of viruses
· Also found out that being cold does not cause a cold 
· Wet hair in the cold also does not cause colds 
· Direct exposure to virus does not cause colds 
· Maybe about 50% of time 
· So what spreads colds? 
· Nasal secretion (snot) 
· Nasal secretion spreads easily 
· Colds are transferred by touching 
· Commonly touched dirty objects like money, doors 
· Colds more common in crowds 
· So school season is cold season 
· So we are closer together in a cold season making people think it’s the cold that causes colds not the close groups of people exchanging bacteria 
· Check slides for colds in an isolated island 
· Every time a ship visited the island so did groups of colds 
· No correlation between temperature and colds - Washing hands may reduce colds
· Same with hand sanitizer 
· Kills some virus not all of them 
· If you overuse these things you can damage your skin - Wearing a mask will not protect you
· Such as during H1N1 
· The main point of a mask if to protect everyone else from the person wearing a mask - Incidence of colds decreases with age
· One reason is because young children are more social 
· Touching everyone and everything
· Exposure to virus causes illness
· Then causes us to build an immunity to these colds - 4.1 billion spend on colds each year in North America 
· Most of this is wasted is because you cannot cure a cold or prevent it 
· One example of Buckley’s cough and congestion said the ingredients don’t do a single thing 
· Potassium bicarbonate does nothing, menthol (flavoring) does nothing, camphor does nothing etc - Cold remedy ingredients: 
· Pain reliever or fever reduced 
· Such as acetometaphine, ibuprofen 
· No such thing as a “sinus cold” 
· Every cold affects sinus 
· So cold and sinus advil does nothing 
· Look for pseudoephedrine
· Decongestant 
· These dry a runny nose 
· Such as pseudoephedrine (best one), and phenylephrine 
· Snot is mostly water 
· Vasodilatation causes water to leak out of blood vessels 
· To counteract this process you need to cut off the water supply 
· Decongestants are vasoconstrictors that cut off the water supply
· Amphetamines were the original decongestant 
· Side effect was “feeling of well being” 
· They were sold as cold medication 
· Phenylpropanolamine (PPA) became popular
· Alter version of amphetamine 
· Just a slight difference in the molecules that stopped the “feeling of well being”
· Side affect of amphetamines is appetite suppression 
· Diet pills then started to used PPA 
· Overuse of these pills then caused hallucinations called amphetamine psychosis 
· Overuse also called stroke because it was a stimulant 
· PPA was then banned by the FDA 
· PPA warnings on the internet are bogus
· Sudafed is the common decongestant 
· Used pseudoephedrine 
· Molecular structure of pseudoephedrine is used to make methamphetamines 
· Very similar chemicals 
· Problem because drug dealers were buying the pseudoephedrine direct 
· Up to 50% of manufactured pseudoephedrine was used to make meth 
· State then stopped this 
· They then turned to “smurfing” 
· Pay junkies to go into drug stores and buy all the drugs that have pseudoephedrine in it 
· In order to get it now it is OTC and you have to show ID, etc to purchase it now in the US 
· Drug companies then switched to phrenylephrine 
· However, it is heavily metabolized and it does not even work
· Pseudoephedrine is still widely available on the shelves in Canada
· Such as sinutab 
· On the box it is listed as pseudoephedrine hydrochloride
· But he will on refer to it as the first name 
· The hydrochloride is merely a stabilizer and not the drug 
· Stabilizer means that if the drug comes into contact with something it may wear it down and a stabilizer stops that 
· Generic versions for all cold meds 
· Nasal sprays contain decongestants 
· Either pseudoephedrine or oxymetazoline 
· Oxymetazoline only comes in a spray because the particular drugs can mess up blood pressure etc if injected 
· Antihistamine 
· Takes these for sneezing, runny nose, watery eyes 
· The side effect is drowsiness 
· Chlorophreniramine is the most common antihistamine 
· Products like Dayquil don’t contain antihistamines
· Other than that they are the same 
· Antihistamines also reduce nausea 
· Such as in gravol \
· Benadryl is also an antihistamine 
· Antitusive 
· Menthol is a weak topical analgesic 
· Meaning it needs to touch the part to do anything
· Pain reducing effect of menthol is very small 
· Especially when given in a cough syrup
· Cough drops slightly better for sore throat
· Because it sits in the mouth - Cepacol contains topical analgesic 
· Analgesic lowers a sensation 
· Topical means it must touch the part to numb it - 

· Cough Medicine - Cough medication 
· Two types of coughs
· Dry and productive cough
· Dry has very little mucus
· Productive cough occurs with a cold, and with lots of mucus o It loosens the mucus 
· These productive coughs are not long term - They are treated in different ways - Cough syrup is a marketing trick that goes back to patent medication 
· The best cough medicine you could ever get was heroine - Dextromethorphan used today
· Used for dry coughs o It suppressed the nerve signals that give the cough reflex o Its molecular structure is very similar to heroine - Take an expectorant for productive cough
· If you can cough and get rid of the mucus you will stop coughing o If people keep coughing its because the mucus stays in the throat 
· So it loosens the mucus so you can get rid of it 
· To loosen it they use Guaifenasis • Makes it watery
· To make it work better drink water with an expectorant 
· However, Guaifenasis has never been clinically proven to work 
· So just drink lots of water for a productive cough Cold & Sinus - Beware of multi-symptom products o People want to get rid of all symptoms 
· It has ingredients that might work together in a way you don’t want them too 
· They could work against each other o Could run into effects such as: 
· Decongestants and expectants working against each other
· Decongestants stops flow of water to the mucus, and expectorants increase flow 
· Daytime nighttime combination of ingredients is also problematic
· Sell these multi-products just because people buy them - Because of combination medications
· Children have had nasty side effects from overdosing on one medication 
· Now Health Canada says to not take cold and cough medications if you are under 6 years old - Vitamin C to prevent colds 
· Fairly recent idea 
· Turns out vitamin C does not prevent or cure a cold - Cold-fX is number one cold medication in Canada o Said its pretty useless
· Contain poly sacharrides (which is just starch) 
· Comes from a ginseng plant 
· Which is now used for everything for some reason 
· Ginseng route looks like a person, so people thought it could be good for humans and now it is used 
· Clinical studies on it were low quality 
· After all the testing they found no difference between placebo and experiment group - 15% of colds due to flu virus 
· Flu causes seasonal colds 
· Normally affects 5 to 15 percent of population
· New virus formed every year 
· Not very dangerous 
· Sometimes the new virus is very very different and causes problems
· 1918 20 million deaths
· Questioned by many people because it could have been a combination of things not just the flu 
· 1957 1 million deaths 
· 1968 700k deaths - Flu contains an outer envelope 
· Hemagglutinin (H) (viral entry to cell) 
· Helps virus get into human cells \
· 16 types
· H1 through H5
· Neuraminidase (N) 
· Helps it get out 
· 9 types 
· Check slides for disease and virus type - Avian flu had up to 60% of mortality
· Only way you could get it was through close contact with birds
· Not from human contact 
· Millions of birds were killed to prevent spread 
· Some people studied in even further creating problems 
· Some people did a study to see if they could modify it to see if it could spread from person to person
· Having this information out in society could be dangerous to crazy people - Swine Flu emerged in Mexico 2009 
· Could be transferred person to person 
· The scare from swine flu came from the first piece of data found 
· WHO issued a pandemic warning 
· However, it was not as bad as it appeared and as the media made it 
· Media hyped it up o Upon further scientist analysis they found out the mortality rate was not as bad
· Media still hyped it up - Name brand vs Generic o Buy whatever, just like pain meds there is no difference
· All use same ingredients and same dosages
· Check slides - You will get colds, nothing cures it, and not much prevents it 
· Some medications may reduce symptoms 
· Read the back not the front 
· Avoid multi-symptom products 
· Compare before you buy

· Colds
· Temperature doesn’t make you sick viruses do
· Touching objects 
· More common in crowded conditions 
· Cold season is school season 
· September till may is cold season 
· Island in southern hemi 
· We also have our then 
· We associate with temp but it’s not 
· Wash hands helps 
· But can over do it 
· Skin has oil on outside 
· And you can wash away oil and get chronic pain 
· Masks do not protect you
· Once you get exposed to a virus youll never get sick from it again 
· Always different viruses 
· Buckleys 
· Always read the back and not the front 
· Can cure cold impossible 
Cant prevet 
· Methol is peppermint flavour 
· Retsin is in it … blue dots in the mints (does nothing for your breathe)
· Methol cools mouth 
· Stimulate nerve endings in mouth 
· Weak 
· Buckleys 
· Methnol
· Weak questionable effect 
· Hals 
· Minor cooling effect 
· Cepocal 
· Actually works 
· Benzocaine 
· Removes sensation 
· Kills pain 
· Runney nose
· Blood vessel dialate 
· Walls dialate 
· They stretch and get leaky 
· Phenylpro whatever good for runney nose 
· Diet pills 
· Nose dries up 
· Lose ten pounds easily 
· Then it gets difficult
· They take too much 
· They start doubling up and overdosing 
· Strokes happen 
· Sudafed 
· Junkies buy it … psedophendrine 
· And use it to break it down and create meth 
· Smerfing 
· Its now behind the counter 
· Replaced it with Sudafed PE 
· Cant use this to manufacture meth
· But doesn’t work 
· Too low of dose 
· CAN BUY IN CANADA THO 
· Benyln 
· Sinutab 
· Hydrochloride is a stabilizer 
· nasel sprays 
· Dayquil 
· Cough syrup is a marketing trick 
· Ginseng 
· Wont help cold 
· Just looks like a person 
· Gravol 
· Resold as cold medication to make cash 
· Name brand vs generic 
· Doesn’t matter 
· Both are just as good 
· Made by same company 

New power point 
· Hyper lesion
· Wart
· We don’t usually worry bout them 
· Benaine can be fatal in undeveloped worlds 
· men get cancer more often than women 
· because women are smarter 
· men get lung cancer more than women cause men smoke more generally 
· stomach cancer decreasing 
· cells
· become abnormal 
· hard to tell difference 
· something in your body has gone wrong and growing out of control 
· takes over body 
· parasite 

******************************MIDTERM 1 ENDS****************************************


Wed feb 10th 
· candy 
· collection of molecules
· sort out according to criteria 
· by colour 
· first part of GC part machine 
· sorts molecules into component piles 
· machine has long thin heated tube 
· coat inside with sticky coating 
· pass mixture with whatever we want to separate
· with gas 
· gets sorted depending on how sticky it is 
· some will be sticky some will be slippery
· sticky sticks to side and slippery doesn’t 
· blow thru tube 
· sticky gets stuck 
· slippery leaves 
· to find molecules … 
· gas chrmatograpgh ^^
· athletes 
· record time it takes to get thru track 
· characteristic 
· identity winner and loser 
· do exact same thing with molecules 
· records time molecules take to go thru instrument 
· little mountains 
· a peak 
· correspond to a different chemical substance 
· all represent a different molecule 
· ex. Put testorone in machine 
· always comes out at 47 mins 
· then if you run it on an athelete that time will mean testosterone 
· not actual time 
· can also identify how much stuff is there 
· peaks are sideways view 
· can measure how big piles are
· know exactly how much stuff is in the urine sample etc 
· how do you really tell which molecule is which 
· mass spectrometer weighs and tell
· collects and injects into this 
· this weighs molecules 
· we have to weigh it by throwing them 
· ex. Throwing a rock small vs big
· throw small molecules a long distance when big don’t go very far 
· magnetic field 
· charge 
· determines how far the rock flies 
· measure distance along detector 
· and determine how heay molecule is 
· each peak corresponds to molecule 
· aspirin = 87, then ya (not real)
· smalls into little pieces 
· different fragment weight 
· each molecule falls/flies into a characteristic way
· no two molecules are the same 
· fingerprints 
· see whether the pictures match or not 
· in computer have ibrary of drugs to test for fingerprints 
· amphetamine etc 
· steroids 
· keep scanning fingerprint till it matches 
· drug tests 
· look at mass of molecule AND  finger print as an added bonus 
· 3 piece of info 
· Characteristics, mass, finger print 
· Td ratio 
· Add mor epitesteorone 
· Add more e 
· If do this then pop up positive on test and don get caught for steroids 
· Atheletes take diaretic drugs 
· Make you pee a lot and flush out drugs 
· Masking agents 
· Cannot inject blood or urine directly into machine 
· Add alcohol or detergents into urine sample 
· Messes up sample 
· Now they watch the athlete 
· Extreme cases 
· Urine switching 
· 11: 1 
· Claimed ratio is natural 
· Its not 
· Did a test to differentiate between natural testorone and steroids 
· Steroids collect something from animals originally 
· Modern sysnthesis used disogenin of steroids 
· Disogenin 
· Atoms stay in molecule 
· All the way thru 
· Keeps in tact to make steroid 
· Source of this is a plant, Mexican yams, not an anima 
· Its in the root 
· Atoms 
· Carbon has two isotopes 
· Out Floyd is a plant 
· Carbon protein derived from a plant 
· Steroids do NOT build muscle 
· It wont make you into super athlete on its on 
· You have to work harder than normal to benefit from it 
· Steroids help repair damaged tissue in muscles 
· Tiny fibres in muscles 
· When exercise they get sore, body repairs that damage and makes it a little strong than before aka building muscles 
· Small process of micro tairs 
· Bad to lift weights every day 
· Much more effective to lift one day and then rest 
· Steroids 
· Heals quicker 
· Allows to train faster, harder and more frequently 
· Health risks 
· Steroids themselves aren’t that bad 
· Anabolic steroids can speed recovery 
· Coma 
· Badly hurt 
· Shorten recovery period 
· Speed training 
· Long term risks 
· Unknown 
· One guy 
· Brain cancer and died 
· Admitted to steroids 
· Probably not the reason 
· First guy to admit using steroids 
· Oon slide 
· You never actually now what is in the mixture 
· Balco 
· Made vitamins 
· Started selling vitamin injections 
· Then steroids 
· Scandal 
· Barry bones 
· Associated with this scandal 
· Why take a designer steroid ?
· The clear, Patrick arnalud 
· Never safety tested 
· Undetectable before 2002 
· Finger print was unknown 
· Testosterone and the clear? 
· Take all you wanted and never test positive 
· Temptation to abuse is too great 
· Pressure is incredible to succeed 
· Failed FDA testing 
· Type of dperformance enhancing material 
· Red blood cells job is to transport oxygen from one place to another 
· Make millions ever second 
· Only last 30-40 days 
· Make 3 million every second 
· Just bags of chemicals not really alive 
· Body controls RBC by hormone 
· Erythropoietin (epo)
· Epo 
· Gitanic protein 
· Produe lots of rbcs 
· If you train a lot ou can pump more oxygen thru body than other people 
· Train in environment with not a lot of oxygen in it 
· High altitude 
· And body adapts to this and increase ability of oxygen increase
· US deliberating sends althetes there
· Colorado 
· Natural way 
· Bad way 
· Blood doping 
· Remove blood from body 
· Concentrate down red blood cells and freeze them 
· Wait 3 months 
· Body replaces the new ones 
· Add them back in and for short period of time you boost your oxygen carrying capacity 
· 1984 Olympics 
· Cycling federation 
· Blood doping as team strategy
· Danny van haute 
· Did it on his own 
· And made it to the Olympic 
· Problem 
· There wasn’t a three month wait till the Olympics 
· Therefore got siblings to give the athletes blood 
· Removed blood, concentrated it and injected it into athletes 
· HIV, AIDS, 
· Us cycling federation outlawed it 
· This doping is not safe 
· Not super healthy 
· Can be dangerous 
· Anemia 
· Lack of blood 
· Serious condition 
· Transplants or iron therapy 
· EPO could be perfect drug 
· Supplemental hormone to a person to allow him or her to grow own blood 
· Epo 
· Protein
· Long linear chain of amino acids 
· Spheres represent an amino acid 
· Creates long chain 
· Proteins from animals 
· Supply is limited 
· Hard to get protein out 
· Work but not exactly the same 
· Small contamination risk 
· Shape is never completely right 
· Human cadavers 
· Limited supply 
· Difficult to extract 
· Very expensive to produce 
· Possibility of infection 
· Best option 
· Use genetically modified protein 
· Easy to work with 
· LOOK AT SLIFE “MAKE HUMAN GENE INTO BACTERIA”
· Little vesicles, bubbles in protein 
· Dna is storage device 
· All animals on plane use same storage lamguage 
· Take a gene from one animal and put into another no problem 
· A T C G 
· Make libing factory for protein 
· Cheap effective way 
· Protein drugs have been around for long time 
· Problems 
· Safer and more effective 
· Source is safe 
· Clean and safe, cheap 
· Once made first bacertis you have unlimted quantities 
· Recombant EPO is the best drug in last 30 years 
· Instead of transfusion 
· This drug got abused from day one 
· Athletes used this to make more cells 
· 18 cyclists die of heart attacks 
· Slide has facts 
· Overdose
· Too much blood cells 
· Blood becomes gooey and stresses heart 
· ICO banned drug before it made it past clinical trials
· Since everyone was dying 
· Testing for EPO was impossible 
· Hematocrit 
· Would test to see how many red blood cells 
· Didn’t really work because everyone has different amounts 
· Epo and rhepo have same amino acid sequences 
· Instead 
· They test detecting epo using 
· On 	method 
· Use within last three weeks 
· OFF model 
· 2-3 weeks 
· Epo is really easy to hide 
· Lance Armstrong 
· Won 7 times tour de france
· Blood doping 
· He used EPO 
· Got tested a mllion times and always passed 
· No evidence against him
· Except for him admitting 

Monday 29th 
· Nicotine 
· Gum ok to chew for rest of life 
· E cig 
· Reduce harm by 90%? 
· Health Canada 
· Don’t use it 
· Assume its terrible and dangerous 
· Has asked people that sell e cigs include no nicotine in them 
· But you can buy it in there 
· Vape 
· Specialized heater 
· E fliiud or e juice 
· Vapour 
· Simulates smoking 
· E fluis is source of controversy 
· All chemicls are all present in food 
· So in principle shouldn’t harm us 
· But problem is it doesn’t mean its safe as vapour even if it is as food 
· Vapour that has texture 
· They want this 
· Smokers want this 
· Simulation of smoke feel with little droplets 
· One bottle 0-20mg = 10 cigs 
· Heated 
· Ecolin 
· Bad substance 
· Is it safe 
· No 
· Nicotine 
· Stimulates heart 
· Heart attacks 
· Not the bad part in cigs 
· Carsiniogens 
· Flavours 
· Small amounts in food 
· Large amounts in vapes 
· Aka large amounts in lungs 
· If child drinks fluid 
· Can die
· How much safer than smoking ?
· No one knows 
· Marketing is faster than science 
· Hundreds of flavours 
· 4 or 5 nicotine strengths 
· Must test all 
· No c;inical trial has been done yet 
· Need to do on human 
· Very hard to predict 
· Are they safe ? no 
· Safer than cigs yes 
· Next one … donno 
Antibiotics 
· Greatest achievement in medicine 
· We all get sick 
· Start out not sick then get sicker and sicker 
· After better you have a immunity to that disease 
· Get immunity without getting sick is vaccines 
· What if you could skip the sick part ?
· Everytime oyu get a cold you create damage 
· Throat, luns etc 
· Scar tissue 
· Damages for life 
· We live in a bacterial world 
· Number of diff sub sections of immune system 
· 1. Innante immune systems 
· Causes symptoms when you get cold 
· Response is non specific 
· All cells targeted 
· Immediate maximum response 
· To tissue damage 
· Responds to every tissue damage the same way 
· Adaptive immune system 
· Selective 
· Responds to a specific immune system 
· Day or two to clear virus 
· Look at slide
· Body makes diff antibodies 
· Body cant store large amounts pf them 
· It makes as many different types as possible and stores small amounts of each 
· Has no way of knowing which one will show 
· Then it pulls out a small portion and maes mre to protect 
· B cells 
· Each one contains an antibod 
· All b cells are same on diff b cell?
· Antibodies stick to bacteria 
· B cells stick 
· Get better 
· 2-3 days to manufacture 
· Get better in week 
· Body retains extra copies of b cells 
· Exposed to once ? body stores a little extra copies 
· Memory of infection 
· Instead of having to take 2-3 days 
· Oyu have instant supply 
· Skip getting sick 
· Get older, fewer colds 
· B cells work against bacteria 
· Vruses 
· They live inside our cells 
· T cells 
· They kill virus
· Killer t cells 
· Helper t cells 
· Help killer t cells kill 
· They don’t have antibodies but have receptors 
· CDA-helper AND CD4 –killer
· Every cell in body have specialized cell receptor 
· Displays chunj of protein on MhC… recpeotr? 
· Get chopped up 
· Displayed on outside pf cell 
· Body sees it as foreign 
· This is how body determines if oyu have viral infection or not 
· Clear viral infection 
· Memory cells 
· Give immunity 
· Don’t get sick 
· Most diseases only infect once 
· Variolation 
· Reduce small pox 
· Brought to England 
· Protect from serious diease 
· Still get it but chance is less fro dying 
· Edward jenner 
· Doctor
· Noticed general way to make it safer 
· People who worked with cows who didn’t get small pox 
· Noticed they didn’t get small pox 
· Milkmaids 
· Why ? 
· Milkmaids who worked around cows got cowpox generally 
· Not human disease so it wasn’t fatal, if you got it than you wouldn’t get smallpox 
· Experiemented 
· If you gave people cow pox you would get mild cow pox and not get small pox 
· Blossom 
· Source of jenners original disease 
· Made vaccination 
· Vaccination was safer than variolation 
· Slide 
· Stopped vaccinating in 1972 
· Created by special needle 
· Puncture skin several times 
· Need strong reaction 
· No longer exists 
· Since 1977 
· Pasteur 
· Weakened bacteria caused by mild infection 
· Doesn’t make cow very sick 
· Causes cow to become immune 
· Polio 
· Seer diseases
· Hundred of thousands in north America alone every year 
· Paralysis 1%
· Lose ability to breathe in lung 
· President Roosevelts was a survivor 
· Salk vaccine 
· Dead virus 
· Booster shot 
· Because its dead its really safe 
· Zero chance of infection
· Turned out to be a commercial failure 
· Made a defective batch of it 
· Severa batches had live virus in it 
· Didn’t destroy all batches because it was expensive 
· Sold them anyways 
· Didn’t inform government 
· 1000s got disease and 11 deaths 
· Clinical trials in Russia 
· Slides 
· 2009 
· Eradicate polio 
· Get people vaccinated 
· Since 2009 cases hace dropped 99%
· Fewerthan 100 people 
· Influenza 
· Only way to know is getting testes 
· Response for 15% of colds 
· Not dangerous 
· Unless youre rreally young r really old 
· Flu vaccine 
· Produced since 1950s 
· Will not cause disease 
· Percentage rate low
· But wont get sick from that virus again 
· Maind side effect is egg allergy 
· Many dieases are eradicated 
· Small pox 
· Almost polio 
· Or becoming …. 
· Measles 
· Mumps 
· Chicken pox vaccine 
· 1997 
· So we have it 


THURSDAY, JANUARY 29TH, 2015 CANCER - Cancer is an uncontrolled growth - They are hyper-proliferative lesion o Can have benign • Such as a wart • However in some parts of the world, benign lesions can be fatal o Can also be malignant • Uncontrolled growth that takes over the body and sucks the resources out of the body - Cancer is either the #1 or #2 cause of death - Cancer is a disease of the aged o 75 percent of cases over 55 o Cancer in children is extremely rare - Cancer treatments are unpleasant - Change in death rates for cancer in 1950 and today are relatively the same o Therefore we cant rely on medical science to treat us - Cancer rates between men and women o The one cancer that stands out is lung cancer and it is due to men smoking more than women - Cancer is when normal cells become abnormal and cancerous o One of these cells then transforms and starts to grow out of control and forms into an organism that sucks all the resources from the rest of your body o Part of body paraticizes rest of your body - Normal cell growth is closely regulated by these 3: o Cells divide only “on command” o Maximum of 50 cell divisions o Cells must be touching similar cells • If not touching similar cell it kills itself - Cancer cell growth is uncontrolled o Cells divide continuously o More than 50 cell divisions (immortal) • They don’t die over time o Cells are mobile • End up with them in multiple locations - HeLA cells from Henrietta Lacks 1951 o Doctor removed cells from her as she was dying o Cells from her uterus could be put in a dish and re-grown • Which should not happen - Malignant cells are often mobile - Cancer requires 20 years to develop o Requires 8 to 10 mutations in same cell • This is the average, some only take 1, some take 20 - Every cancer is different o Since every one is different, than can never be one cure for cancer o Every tissue can spawn o More than 100 forms o Each tumor is unique o Basic processes are similar in different cancers though - MIDTERM EVERYTHING UP TO BEFORE HERE – 





























· Biological signals are cascading processes 
· Just like nerve signals (with dominos diagram) 
· When its really complex 
· This shows lots of different possibilities for mutations because it can happen at any step - Cell division is regulated in 2 ways
· Stimulation (accelerator) 
· Work with pressing both systems at the same time 
· Half on the break and half on the gas 
· To speed up you could either take off the break or step on the gas more type deal 
· In the case of cancer, it is always on the gas 
· Repression (braking) - Cancer mutations involve loss of function 
· Impossible to repair the function with small molecules 
· Easier to break something than to fix it 
· Cannot repairs the damage with today’s technology 
· Genetic repair is expensive, difficult, and unreliable 

Monday, February 2nd, 2015 –
· The “off” switch for cell growth is broken 
· Sends the signal to start growing, and it can never switch off and it always grows - “Stop growing” signals are complex
· Essentially in the case of cancer, you are missing a brake line and it doesn’t stop - P53 is an important braking protein 
· If we lose this protein we lose the ability to stop growing - Apoptosis – programmed cell death 
· This is essentially a self destruct system our body has to protect against cancer
· It is controlled cell death 
· We need this to function properly
· Programmed cell death in embryo development 
· It is also used in wound healing 
· Kills bad tissue and rebuilds new healthy cells 
· Programmed cell death protects the body from virus and cancer 
· Cell realizes something is wrong and kills itself - P53 is an important suicide protein
· Its in too many places and it a critical sequence 
· So if it goes wrong you are in trouble - Normal cells count cell division 
· When it divides too much it just dies
· On the end of the chromosome there are telomeres that keep the chromosome from unraveling 
· As the cells divide a little bit of the telomeres fades 
· Once they completely fade, the chromosome unravels and the cell divides - Cancer cells are immortal 
· They have the ability to rebuild telomeres - Tumor formation requires 8 to 10 mutations 
· In the same cell 
· Mutations happens continuously 
· Damaged cells are eliminated from the body 
· Several mutations in the same cell are rare 
· Accumulation of cancer takes about 20 years - Gene is a set of instructions to make protein 
· Codons = 3 letter groupings of DNA letters 
· Each 3 letter grouping specifies an amino acid - Sequence of amino acid determines protein structures - A mutation is a typo in the gene 
· Slight mutations don’t necessarily do anything 
· If there is a change in the wrong place the protein can fold into a bad 3D shape and it doesn’t work anymore
· Wrong shape = doesn’t work
· When you get cancer this has happened 8-10 times - Genetic susceptibility
· Some individuals have genetic codes that are easier to fix
· You could be more resistant or less resistant o Oncogenes: 
· Sequences of instructions that are easier to change 
· Some individuals are more susceptible to cancer than others 
· Because of someone’s genetic makeup it could make someone more susceptible to skin cancer - Most cancer is caused by controllable factors
· Tobacco, diet and obesity, viruses 
· Everything else includes (highest at top): 
· Alcohol, lack of exercise, UV radiation, environmental exposure, genetics, medical procedures
· Lots of these are under our control 
· 85% of the main causes for cancer are under our control
- Tobacco smoke contains over 4800 chemicals 
· 400 are toxic (40 carcinogenic) 
· Associated with 1/3 of cancer deaths 
· Nicotine is the addictive substance 
· However, it is not a carcinogen
· Just an addictive substance 
· Polonium 210: 
· Radioactive metal that is a byproduct of fertilizer on tobacco 
· Birds eat fish, fish have uranium in them, and when we mine bird poop for fertilizer (with polonium) the polonium ends up in tobacco plants?? (Main point is that’s how we get it) 
· It is a safe thing to hold and have outside the body 
· Random slides for different uses of polonium 
· Polonium 210 is a strong poison if it is inside the body
· It was first used as a poison to kill Alexander Litvenko who was poisoned to death 
· The heat from burning vaporizes polonium
· Smoker inhales the radioactive metal, it is cooled back to body temperature, and welds to the lung
· Tobacco smoke contains combustion products 
· You are burning it but not completely 
· When they half burn they make combustion products
· These react with your DNA 
· The problem is what they body does with these harmful materials
· In metabolizing the combustion product there is a DNA alteration •
· You mutate your DNA with these combustion products - -- - Strong correlation of cancer with diet and obesity 
· Cooking for safety and flavor 
· Meats spoil quickly and must be cooked 
· However, cooking generates flavors and nasty materials 
· Such as chemicals from burning and cooking the food
· These nasty materials are associated with darker parts of the food 
· So food that doesn’t darken much when you cook them have the least risk 
· Food preparation creates carcinogens - Beneficial foods protect us 
· When you east fruits they stimulate phase 2 enzymes and it detoxs the bad enzymes 
· Fiber promotes the passage of waste • Bad chemicals tend to stick to the fiber
· This attracts bad materials and you pass them out of the body - Consumption of fie or more vegetable and fruit servings for cancer prevention 
· Says about 24% eat enough - Obesity increases your risk for everything - Obesity is a result of a change in eating habits 
· Such as no fast food 
· Now with fast food there is fat and salt 
· There is also a big change in portion sizes - -- - Viruses responsible for 15% of cancer deaths - High risk viruses target P53 - This has led to the first vaccine for cancer 
· Guardasil for HPV induced cervical cancer o Getting the vaccine you protect yourself from the particular virus - -- - Excess alcohol increases risk - Metabolism of alcohol generates a bad carcinogen - Acetaldehyde is a universal carcinogen - -- - Clear link between physically active people and not getting cancer - Exposure to UV light induces skin cancer
· Skin cancer is most common type of cancer in Canada
· However, it is rare that people die from skin cancer 
· Big difference for this cancer is that it is visible - Environmental exposure and cancer 
· Exposure to these man made things causing cancer
· However, it makes a small contribution to the amount of cancer cases when compared to others 
· 1-2% o Natural sources are also carcinogens 
· These are more powerful than manmade ones
· But we don’t notice this because we are not around them as often 
· Equals the same amount of cases 1-2% - Most potent carcinogens occur naturally 
· Such as aflatoxin which is in peanut butter 
· Used to be the most powerful one 
· Newest strongest one is phorbol 
· Used as a lab agent to cause cancer 
· Important to study cancer because you need to have cancer in animals in order to study it - Medical procedures, X rays, and Chemo 
· Cause some cases of cancer but like 1% of total - 5 year survival rates 
· In 75 it was 50%, and today its about 60% 
· Said the most important part of this change is the early diagnosis and not how we now treat it - Cancer very difficult to target selectively
· Abnormal human proteins (junk protein) 
· Non functional enzymes and proteins 
· Our poor drug technology cannot fix that broken protein 
· The only way to fix it is to go in and fix the DNA - Cancer cells are human cells 
· Drugs have to know which cell to target
· Difficult for chemicals to do this 
· And because cancer cells are us so the drug does not know what to target 
· Major difference is cell division 
· Cancer drugs are strong poisons 
· Cancer drugs target cell division 
· Therefore, the drug kills the cells that grow fast 
· Fast growing cells killed first that’s why for example our hair falls out - Strategy for cancer chemotherapy o Try to kill the cancer faster than you kill the patient o Side effects are 100% guaranteed 
· Side effects are severe: 
• Death, different types of cancer (5%), extreme nausea, vomiting, hair loss, sterility - -- - Nitrogen mustards in World War 1 - Nitrogen mustards destroy tissues - After WW1 you weren’t allowed to use chemicals weapons anymore
· However, armies made them just incase but they were never used - There was a ship that carried a massive amount of mustard case 
· It was shot down
· Anyone that entered the water was then exposed to the gas
· Then lots of sailors were accidentally exposed to it - People who survived the mustard gas had fewer white blood cells than other people 
· They noticed that it was a selective target for white blood cells - Mustine was the first cancer drug 
· It was less toxic that regular mustard gas
· Real mustard gas killed all cells, but mustine was meant to react less and to kill a tumor 
· Although it still damages normal cells but less 
· And normal cells can repair their DNA - Fast growing cells cant fix themselves - Cancer drugs can cause death and cancer
· MONDAY, FEBRUARY 9TH, 2015 
· Yew trees used as a poison for centuries - King of Eburones killed himself with yew extract - Wines stored in casks made from yew wood were poisonous - Yew poison was also mentioned in Macbeth and hamlet - Taxus Brevifolia 
· TOXON is Greek for Toxin 
· Comes from this tree because its so poisonous - USDA searches for new poisons in the 1950s 
· Idea behind this was that poisons could be medications - Yew bark extract was found to be cytotoxic 
· Cytotoxic refers to a poison that kills cells but in science it is a term that is used to kill cancer cells - He mentioned that just as we need to read the back of medicines, we must read the back of medical papers not the front - Taxol identified as toxic substance 
· In 1971 
· This chemical is the stuff that is extracted from yew bark 
· Taxol is very effective against breast cancer 
· Found in 1979 - Taxol is a complex molecule
· It is hard to get enough of the molecule to do something useful 
· This molecule is impossible to make synthetically 
· So how can we get it? 
· We must get it from the natural source which is the yew trees - Taxol manufacture from yew trees 
· 13k kilograms of bark gave 1 kg of Taxol 
· 38k trees gave 25kg of Taxol 
· Total demand: • 360k yew trees a year 
· Clear cutting the entire Pacific North West would only give enough Taxol for a 5 year supply 
· It would wipe out all the trees 
· So do we save trees or people? 
· Environmental agencies said people > trees - Taxus baccata is the European yew 
· Turns out this tree produces chemicals that have a similar shape as the regular yew 
· This chemical is in the leaves and not in the tree 
· Now you just harvest the leaves and it is renewable - Semi-synthesis of Taxol o European yew doesn’t give exact Taxol 
· So they needed to use semi-synthesis 
· This has nature do the complicated part and we do the easy part
· Plant makes complicated part of molecule 
· Natural tree gives us the leaves, we extract the leaves and end up with 10DAB molecule, there are then 5 chemical steps that turn it into Taxol - Robert Holton 
· Guy who came up with the idea and he was a professor at Florida State 
· Between 1993 and 2007 he made 350 million 
· 40% to Holton, 30 to university and 30% to department - Taxol is now made using cell culture - Cancer drugs are unpleasant 
· Kill cancer faster than you kill the person 
· 100% chance of side effects - Much of cancer death is avoidable 
· Like tobacco, obesity, alcohol, and lack of exercise

· MONDAY, FEBRAURY 9TH, 2015 SPORTS DRUGS 
· Sports drug scandals are on the rise - Ben Johnson wins and loses gold 
· Tested positive and it changed the attitudes towards performance enhancers - Johnsons drug invented by John Manson 
· He worked for this company - Johnson was a Canadian who used a Canadian drug - After Ben Johnson Mark McGwire hits 70 home runs 
· Turns out he was using performance enhancing drugs 
· But MLB did not have rules against it at the time - Barry Bonds hits 762 home runs 
· Suspicion of him using drugs as well o No real evidence - Marion Jones also had to surrender her gold medals
· Due to her husband being in relation with the same steroid company as Barry Bonds 
· Denied it so much there was an investigation launched 
· Also spent time in prison for perjury during the investigation - Olympics in ancient Greece
· People were encouraged to take drugs to win - Ancient athletes used potions and herbs 
· Competitors didn’t tell each other because they didn’t want to give others the edge
· Not because they were embarrassed - Zulu warriors prepare for battle 
· The Zulu tribe were notorious for taking performance enhancers - Before going into battle they took Dop - Dop is a drug that was a hallucinogen made them fearless and pumped for battle 
· Afrikaans then called in Doop 
· English then called in Dope 
· First use of the word “doping” happened in England because of this - Doping race horses happened in England - Horses were doped to fix races
· Not to enhance the horse like we do to enhance a human 
· They would give drugs to the fast horses so they were slow and then the slow horses won and they won big money betting on a slow long shot horse - First doping tests were done on horses as a result of this 
· Collected horse saliva - Cycling was notorious for doping - Endurance was enhanced with “dope” 
· Used things like caffeine, cocaine, alcohol, nitroglycerine, strychnine 
· Strychnine is basically the only thing on this list that might help - Doping in sports: 
· Olympic marathon St Louis 1904 
· Conditions in St Louis were perfect 
· Ran on dirt roads • 100% humidity and above 40 degrees 
· Guys who ran the marathons were denied water because they thought water would slow you down and impair you 
· Thomas Hicks in the 1904 Marathon 
· Few miles before the end of the race he collapsed
· His trainer and his manager ran on and carried him to the finish line 
· While carrying him they gave him alcohol, egg whites, and strychnine 
· Strychnine in high doses is rat poison 
· In low doses it is a stimulant 
· He kept falling and they kept giving him strychnine 
· These drugs helped him win 
· They advertised drugs as things for winners and very beneficial - Adrenaline used as a drug in 1901
· It’s a natural drug in humans and it stimulates the heart making you alive, aggressive, and strong 
· Boxers would then use it during fights - Adrenaline was not ideal for sports 
· It has a short duration
· It also required IV injection - Gordon Alles discovers amphetamine in 1929
· He modified adrenaline and made amphetamine 
· Did so synthetically 
· Does what adrenaline does but in a more convenient way 
· Amphetamines were a great decongestant 
· They were sold as cold medication - In Alles experiment he noticed he couldn’t sleep on amphetamines o Said he had sleepless nights - Methamphetamines in total war 
· Invented Blitzkrieg warfare that had them quickly attack enemies and surround them 
· This was really hard on soldiers
· Needed them alive and awake 
· To increase the endurance they gave them Pervitin 
· Main ingredient in Pervitin was Methamphetamines - Pervitin use discovered by the allies 
· Found it on the pilots and did tests to see if it would be beneficial to give to their own soldiers - RH Winfield experiments with them 
· Allies only had large amounts of amphetamines 
· Germans had methamphetamines 
· Also tested with caffeine 
· Found out all 3 would keep the pilots awake the same
· However, there was a difference in side effects 
· Caffeine side effects can give you shaky hands
· Don’t want this in a pilot 
· Amphetamines, methamphetamines made the pilots fearless and very aggressive 
· Wanted this in their pilots 
· Amphetamines were then used by the 8th Air Force - AMP in the Tarawa invasion 
· Used to reduce the effect of shellshock - Use by the soldiers led to drug companies making the drug in pill forms 
· Sold it to the general public as a new market 
· Benzedrine sold to the public - Technically soldiers are athletes 
· Do the same types of physical things 
· In fact many of the soldiers were athletes 
· They came back from war and wanted to use the drugs in sports as well - First sports amphetamines used 1952 Olympics 
· Speed skating team used them
· Still did not like to talk about it because they wanted to keep the advantages to themselves - First study of amphetamines on athletes in 1959 - Knud Enemark Jensen at the Rome Olympics 
· Drugs started to become more popular and people used more and more drugs
· Jensen was in a cycling race with a team and he started to have physical problems 
· Still couldn’t drink water when they compete 
· Jensen collapsed and his teammates had to support him through the race o Jensen passed out on the bike, fell and fractured his skull and died during the competition 
· His body had very large amounts of amphetamines and blood pressure drugs that he took during the race - Tom Simpson in the Tour de France 
· In 1967 
· Still didn’t want the athletes drinking water during competition 
· He was biking through a very baron land that was very hot 
· He collapsed and died 
· Autopsy showed large doses of amphetamines 
· Cause of death was actually heat stroke though - Nervous System has several sub-systems 
· Nervous system has central part (in red) o 3 types of nerves link the spine and the body (CHECK SLIDES) 
· Voluntary nerves 
· Involuntary 
· Parasympathetic and sympathetic 
· Amphetamines interfere with these
· Amphetamines stimulate fight or flight 
· Amphetamines chemical structure looks like adrenaline and the body thinks it is and tries to use it as such 
· Amphetamines stimulate the response and it wont stop even if the body is pushed beyond its limits - Olympics restrict drug use in 1967 
· First testing done in Grenoble, 1868 
· Check slides for more information I missed it - Drugs were not banned because of unfair advantages 
· Banned because they were bad for the health of athletes - Hands-Gunnar Liljenwall wins and loses bronze
· First man to be tested positive for drugs in Olympics 
· In 1967 
· Tested positive for alcohol
· However, alcohol was not even a banned substance 
· The lab billed the Olympics for the tests and the media took over and he actually did not break any rules Steroids - People associate steroids with sports - Fritz Pregl and Oskar Zoth 1896 
· Injected themselves with bull testicle extract 
· Measured muscle strength and finger strength 
· Found out that their middle fingers were stronger after being injected with it - Charles Eduard Brown-Sequard 1889
· Injected himself with macerated dog testicles 
· He was like 90 and he married an 18 year old girl 
· He was concerned with being impotent so he injected these drugs 
· Said they helped him with performance 
· “Internal secretions” as physiological regulators 
· We call these hormones 
· He applied Similia Similibus 
· From doctrine of signatures 
· Involved treating an organ with itself 
· Such as eating heart to heal health
· Used all over history 
· Ayurveda ate testes for impotence - Victor D Lespinasse 1913
· Transplanted testicle tissue from donor to man who had lost his testicles
· Said the patent then got a strong erection - Leo Stanley
· Transplanted testicles from executed prisoners into convicts to restore sexual function - Fred Koch & Lemuel McGee 
· Worked in Chicago 
· Chicago is important because it was biggest slaughterhouse in the world 
· They took 40kg of bull testicle and were able to isolate the male sex hormone 
· Known as testosterone 
· 40kg of bull testicles got 20mg of male sex hormones o Injected it into roosters - Testosterone was hard to get 
· 40kg to 20mg of testosterone 
· 20mg of a material is like a hand print on a foggy window - Semi-synthesis of testosterone in 1935
· You can convert cholesterol into testosterone through chemical reactions 
· Steroid refers to the structure of the molecule not what it does - Testosterone for inmate rehabilitation 
· For WW2 concentration camp people
· Gave them it to get their muscle and body weight back - First athletes to use testosterone 
· Were race horses, not humans 
· Testosterone was only available in small amounts and it was expensive so only rich people could give it to their horses - Soviets experiment with steroids in 1950s 
· Found all of the key ways to use steroids and give to their weightlifters - Soviets discover fundamentals of steroid use 
· Side effects, training methods, training cycles - Dr John Ziegler
· York Barbell Club
· This doctor was in Germany and had dinner with the German trainers
· They told him all about testosterone - He looked at the effects of extra testosterone
· Anabolic effects: 
· Building muscle, improve strength, make bones stronger 
· Androgenic effects • Secondary sexual effects of men 
· You want anabolic effects and not androgenic effects - Ziegler wanted to optimize the drug 
· Get rid of side effects
· Just like turning salicylic acid into ASA - Dianabol in 1958 and Stanzolol in 1961 - Anabolic steroids reduce side effects 
· Made them for patients not athletes \
· Anabolic steroids help to recover faster 
· Give you a benefit for wasting conditions
· Like AIDS, someone in a coma 
· THURSDAY, FEBRUARY 12TH, 2015 
· Arnold Schwarzenegger 
· Mr Olympia 6x 
· Could be a relatively safe way for taken steroids when used in a proper manner - Dr. Manfred Hoppner o Director of sports medicine for the East German Swim Team 
· Had a mandatory use of steroids for athletes in the program 
· East Germany wins 11/13 gold’s at the 1976 Olympics
· The East Germans swimmers were forced to take steroids
· If they were identified as good swimmers from like 12 years old they were forced to take steroids - Steroids banned by Olympics in 1977 
· Due to the East Germans - East Germany volunteered to establish the first doping lab in Kreischa \
· The building had 2 parts 
· One tested all the drugs for the Olympics 
· The second part looked for masking techniques to use steroids and evade testing 
· East Germany gained access to testing protocols because of the back to back labs - Steroids testing uses GC/MS 
· This is two instruments placed together 
· First instrument:
· Used to isolate the materials in the athlete 
· Key is to get a sample from the athlete 
· Find the drug in urine, or blood 
· How: 
· Molecules isolated from athletes as mixtures 
· His analogy is a bowl of smarty’s 
· Sorted the molecules by colors (actually piles) 
· Mixture is passed through a tube containing a sticky substance 
· A slippery substance will slide through this sticky tube very easily, a sticky molecule will not 
· Pretty much running a race with molecules 
· A given molecule always travels the same speed through the tube 
· Gas chromatograph (GC) sorts with time 
· If we know testosterone goes through at 42.5 minutes, and there’s a peak at 42.5 minutes, we can see extra testosterone
· The size of the peaks show how much is in the system 
· Second (MS) 
· Mass spectrometer 
· Sucks off some of the molecules from each peak and gives the weight of the molecule at the time 
· MS actually throws the molecule 
· Like throwing a light rock vs. heavy
· MS throws molecule through magnetic field 
· Measure the distance to see how heavy it is, thus see what molecule it is by its weight and where it lands 
· If the GC says it comes at 42, and the weight is 86 of the molecule, and those both fit testosterone, then it probably is 
· Molecules fall apart in mass spectrometer 
· Base molecule usually stays together, and other parts fragment off •
· MS obtains a fingerprint of the molecule 
· Each molecule has its own 
· Fingerprints of molecules used to identify compounds
· So you get the time, the weight, and the fingerprint of the molecule with this machine 
· One might be shared with another molecule, but you probably wont get a scenario in which all 3 mimic another 
· So its usually right - Steroid Testing Measures T to E ratio 
· Germans figured they couldn’t fool the GC/MS o Normally 1:1 
· 1 testosterone to 1 epitestosterone 
· Olympic Committee accepts a ratio up to 4:1 
· So they “mask” the presence of testosterone by injecting epitestosterone 
· Still gave them test, but also the second kind of test making it appear they had a normal ratio - Diuretics mask total steroid amounts 
· Diuretics make you pee, and drink lots of water 
· So take tons and drink tons of water so it flushes your blood so it removes it before the test - Add materials to interfere with testing 
· Such as adding alcohol or soap to urine to confuse the machine
· Testers pre-wash the urine before it goes into the machine, and by adding those two it interferes with the wash - Urine switching in extreme cases 
· Empty the athlete’s bladder 
· Then fill the bladder with clean urine using a catheter - Floyd Landis claimed his 11:1 testosterone ratio was natural 
· So tour de france had to use a different test - This test looks at original synthesis of steroids
· Test comes from cholestrol which comes from animals - Modern semi-synthesis of steroids o Start with diosgenin and uses chemicals to make progesterone 
· Progesterone can then be turned into testosterone - Diosgenin comes from Mexican Yam - Atomic structure and isotopes 
· Isotopes represent a different in atoms - Carbon has two isotopes 
· 98.9% of carbon atoms have a mass of 12 
· 1.1% have a mass of 13 
· The ratio of 13C to 12C tells you the source 
· Whether it came from a plant or an animal - Plants and animals have different amounts of Carbon (C13) - Used all this and turns out Landis had C13, which are in plants 
· Meaning he was taking them - Steroids do not build muscle - Testosterone helps build muscle 
· Soreness is due to myofibril tears
· Repair the tear and makes it stronger 
· Testosterone helps repair them faster - Health risks of steroids 
· Liver damage 
· Heart damage 
· Reproductive effects 
· These 3 happen very rarely 
· Steroids are pretty safe if used in good doses - Anabolic steroids speed training 
· Because the time limit for becoming pro is a short time 
· People up doses to peak and younger ages - Long term health risks are unknown - Effects are difficult to measure in athletes 
· They vary doses 
· They mix doses 
· They take large doses 
· They also keep most things secret - BALCO made “designer” steroids 
· They used to make vitamins then branched into gear 
· These designer steroids were not designed to be better or safer
· Only to evade detection 
· Hardly tested them and just gave them out 
· Since drug testing was based on fingerprints, if they don’t already have a molecular fingerprint you cant find it during a test - Tetrahydreagestrinone – “the clear”
· Was undetectable before 2002 
· This was because the fingerprint was unknown - Temptation to abuse becomes too great 
· Such as Andarine 
· Failed FDA because it was not safe 
· It is still sold on the internet - Desire to win makes drugs dangerous 
· Used properly, they are safe 
· Medical supervision, limited dosing 
· But the desire to win overtakes this and they push the limits
· Overuse, mixing, designer drugs, improper use Red Blood Cells - Red blood cells only carry oxygen - Red blood cells are made in bone barrow 
· We make 3 billion every second - RBC production is controlled by erythropoietin (EPO) - Endurance athletes benefit from increased oxygen capacity - Athletes from low altitude countries had less RBC’s than high - Training at high altitudes increases RBC production
· Make training facilities at high altitudes o US training centre in Colorado - “Instant” altitude training 
· Done by blood doping 
· Blood doping: 
· Removed blood from athlete 
· Concentrate RBC’s and store them 
· Wait 3 months 
· During this time the body replaces the RBC’s that are taken out 
· Just before competition you put the stored RBC’s back into the athlete 
· Athlete now has improved oxygen capacity - Ed Burke proposes blood doping to USCF in 1983 
· US Cycling Federation
· Do this as a team policy - Danny Van Haute used blood doping during 1984 Olympic trials
· He was good but not Olympic caliber 
· He arranged to blood dope before the Olympic trials 1984 
· He then made the Olympic team 
· US noticed this in the one guy and wanted to do it for the whole team but didn’t have 3 month time period to do it 
· They then did transfusions:
· Did them in a Ramada Inn hotel down the road 
· Its one thing to take out your own blood and put it back - USCF banned blood doping in 1985 
· Sanctioned 3 officials who did it - IOC outlawed blood doping in 1986 - Anemia is a serious condition
· In this your body does not have enough RBC
· Treat with iron supplements or constant transfusions 
· EPO could be a perfect drug for anemia 
· Except EPO molecule is not very drug like - EPO is a protein 
· Since it is just a long chain of amino acids you can just make it 
· Amino acids are like building blocks - Chemicals synthesis of protein is impractical 
· Makes a very small amount of protein
· Impractical to make EPO this way because you would need tons and tons - Some proteins are available from animals - Animals are not an ideal protein drug source 
· Supply is limited 
· Extraction is hard \
· Not human proteins 
· Don’t work as well 
· Small risk of contamination - Humans also do not make a good drug source - A solution is a recombinant protein 
· Get an animal, then use it to manufacture something it does not really make, then extract it - Make human protein in a bacteria or a yeast 
· Easy to grow, easy to isolate, product is safe - Insert the human gene into a bacteria o Bacteria will use the gene to make human protein 
· Protein is “encapsulated” 
· Easy to isolate - DNA is an information storage device 
· It stores information - Remove human gene from chromosome 
· Then insert the gene into a plasmid o Then insert the plasmid into the bacteria 

· It then makes the protein - Recombinant proteins are better drugs than animal proteins 
· It is human, safe, and cheap - Recombinant EPO is one of the best drugs of the past 30 years
· Any disease requiring blood transfusion can be treated with this drug - Recombinant EPO has been abused since day 1 
· 18 pro cyclists die from heart attacks - Clinical trials are used to establish doses 
· Can only be done using humans 
· Blood became so thick causing a heart attack - IOC banned EPO - Testing for EPO was impossible - EPO and rhEPO are pretty much the same - Today we can detect EPO using antibodies
· ON model for testing 
· Measure ratios for hemoglobin, EPO 
· Only detects recent use 
· OFF model 
· Long term use 
· Tests the same thing - EPO use is easy to hide 
· Lance Armstrong - The future – gene doping?
· Insert the gene for EPO into a person 
· Skips the bacteria part o Requires a genetically modified virus - Repoxygen on the internet
· Say this is the above, but its just a lie - Bubble boy syndrome & gene therapy 
· Group of children born without immune systems
· Genetically modified viruses and put them into the kid and gave their immune systems built up

· MONDAY, FEBRUARY 23RD, 2015 VACCINES 
· We all get sick - Vaccinations are the best thing to happen to modern medicine 
· You develop an immunity after you have an illness o You can old get one cold once o So when you get another cold it’s a difference cold (obviously) –
· Even minor illness creates damages o Such as scarring with acne 
· Colds can also damage your nose, throat, mouth, etc - We live in a microbial world 
· There are more bacteria cells in the body than human cells 
· We only look human because human cells are larger than bacteria cells 
· Human body is under constant attack by this bacteria o We don’t get sick because we are protected by immune systems
· With a defense, the microbes wins - Immune system defends us from bacteria - It uses many weapons o Poisions
· Defensins 
· Complement 
· These are human made poisons 
· Antibodies 
· Immobilize invaders 
· Selectively destroy invaders 
· Macrophages (white blood cells) 
· Specialized cells to eat foreign cells Immune System - Innate Immune system that provides immediate response o Non-specific reaction 
· All cells are targeted 
· Immediate maximum response
· Cold symptoms caused by innate immune system 
· It works, but its not the best 
· Innate immune system responds to damage
· If you have a virus that damages tissue, it causes the tissue to release cytokines 
· Cytokines alert the brain and result in immediate response • Such as inflammation o Leukocytes destroy invading bacteria 
· Adaptive immune system is selective o Selective and strong response o Lag-time between exposure and maximum response
· 2-3 days for it to kick in o Response is selective
· Only invading cells are targeted o Immune system retains a memory of the infection
· Next time same microbe invades the response is immediate and strong
· Memory of every infection and then you don’t get sick because you don’t get the 2-3 day lag - Antibodies are the key recognition devices 
· They are Y shaped molecules 
· They also have a sticky surface - Antibodies stick to epitopes 
· This is how they tell what it is - Epitopes are about 30 atoms wide - Immune systems recognizes tiny part of the pathogen
· The tiny epitopes - Body makes many different antibodies 
· Each one is unique 
· Will only stick to specific molecule - Antibody production is random 
· Cannot store large amounts of antibodies
· Make small amounts of many different types 
· No way to know which microbe will invade 
· Body stores small amounts of as many different antibodies as possible 
· Made randomly o Manufacture large quantities only when needed - “B” cells carry antibodies
· Each B cells carries a different antibody (B = Bacteria) 
· Each B cells recognizes 1 epitopte 
· 2 types of antibodies
· IgD 
· IgM - Body carries many different B cells
· Immune system then triggers replication of the tiny B cell to eradicate the bacteria 
· After infection, B cells become memory cells 
· So there is then a large amount to fight that bacteria then it can kill it off fast and you wont get sick - Each infection generates memory cells 
· Less than 5% of B cells in a baby are memory cells 
· More than 50% of B cells in an adult are memory cells 
· Because adults have seen more infections - Viruses live inside cells and escape B cells 
· This prevents B cells from getting to the viruses - Body then makes T cells to destroy virus - T cells do not carry antibodies
· They have receptors 
· 2 types 
· Helper cell 
· Killer cell - Infected cells “displays” parts of viruses - Viral protein fragments on MHC receptors 
· On every cell in the body
· When there is a virus in the body the cell cuts them up 
· It then sticks them onto the MHC receptor and it shows the T cells that it is infected and says come and help 
· There is the virus on the MHC receptor
· It then attaches to the receptor on the T cells to show what it is and then the T cell kills it o In order to kill it needs both the Helper and Killer T Cell 
· Killer kills the cell 
· The helper sends the signal to tell it to kill the cell 
· This is done so the killer cell does not go crazy and kill good human cells - Viral infections trigger replication of specific T cells 
· Some T cells become memory cells 
· Just like with B cells 
· Keeps a copy of the helper T cell and the killer T cell - Memory cells give you immunity 
· Next time you get microbe invading you get an immediate response o Microbes are developed quickly before infection happens 
· You don’t get sick 
· Therefore, you only get infected once - So can we skip the sickness and get the immunity? o Vaccinations - ---- - Smallpox (variola) had a 20% to 40% death rate 
· If you lived, it disfigured 80% of survivors - Variolation was practiced by many cultures 
· To try and skip the disease 
· They would take something sharp and collect the puss 
· Then injected it into people and it would cause smallpox but it was a weak case - Variolation brought to England by Lady Montagu o In the 1600s and used it on children - Edward Jenner (1749-1823) 
· He made an observation that certain groups of individuals did not get smallpox 
· Noticed milkmaids did not get smallpox
· People who worked closely with cows 
· Found out this was because they got cowpox and not smallpox
· It was similar but it would not kill you 
· If you got this cow disease you could not get the killing human disease 
· So he tried giving people cowpox instead of smallpox
· Get children cowpox and then smallpox after and they did not get smallpox 
· Could get the immunity in a safer way 
· Blossom was the first cow and source of smallpox - Vaccination was safer than variolation - Vaccination was an incredible success 
· By 1900 it became very low in our countries 
· In 1950 is was eradicated in the modern world 
· Remained an endemic in developing world - Last case of natural smallpox was in 1977 - Today in only exists at CDC and in biological weapons - Vaccination scar o For people born before 1972 in Canada o Scar was created by the needle - Cowpox vaccine “stimulated” smallpox virus - Vaccination stimulates a disease 
· Body creates memory cells for the disease o Memory cells impart immunity o So you need to trick the body into thinking it is infected - Jenner was lucky to find cowpox
· Cowpox virus causes mild disease o Unique situation - Serious illness in livestock o Anthrax bacteria killing cows - Pasteur “attenuated” anthrax bacteria by heating it 
· Weakened the bacteria causing mild anthrax infections 
· He then used a second “booster” shot 
· Booster shot often used with dead viruses to stimulate immunity - Attenuated vaccines uses disease microbe
· Treat with heat or chemicals to attenuate
· Because it was attenuated there was a small risk of severe infection - About 1% of polio was paralytic 
· 20k cases a year 
· The paralysis extends to the entire body
· Including the lungs 
· So you could not breathe on your own 
· This led to the invention of the iron lung so you can breathe 
· Many polio epidemics in the 1900s - President Roosevelt was a survivor of polio - Salk Vaccines (1955) o They used dead virus
· Required injection 
· Since it was dead you also needed a booster shot for immunization - Largest US clinical trial ever in 1954 
· 1.4 million children injected 
· Vaccine was safe 
· Because it was dead virus 
· Very effective - One batch of vaccine was defective 
· Cutter Laboratories 
· Testing was not done right 
· Several batches had live virus 
· Company did not inform the government 
· They went and sold it anyway 
· Thousands got polio 
· 11 deaths
· 170 paralytic cases 
· This created bad press against Salk vaccine - So government used attenuated virus 
· It gave a small risk of virus 
· It was a live virus so it needed a booster - Clinical trials in Russia 
· Sabin vaccine 
· 77 million vaccination 
· Highly affective
· 1 in a million got polio - Sabin was then used by most companies even though Salk was better - Less than 300 cases in 2003 - In 2009 there was now 1600 cases
· Anti-west propaganda was used in anti-US companies and people did not get vaccinated - WHO decides to eradicate it in 2009 
· World-wide cases have dropped 99% since 2009 
· 416 cases reported in 2013 Influenza - Influenza causes seasonal colds 
· New virus every year 
· Most forms not dangerous - Flu Vaccine uses dead virus 
· New vaccine every year 
· New virus every year 
· Essentially they must guess the flu that comes out next year so it can prevent you from getting it 
· Excellent safety record 
· Because dead virus cannot cause disease
· Production methods used for decades
· Very low side effects (under .01%)
· Important to vaccinate early 
· Takes 21 days for full immunity - Main side effect of flu vaccine is egg allergy - Many diseases are close to eradication
· In the developed world
· Number of adverse events exceeds number of illnesses
· Media only talks about bad events - All we see is adverse events 
· Some people are then afraid of vaccines - Anti-vaccine propaganda exists 
· It is effective and dangerous - Opposition is not new
· It was seen in Jenner’s time 
· People start to get afraid of the cure not the disease - Modern anti-vaccine activists focus on autism 
· Autism symptoms appear around the age of 2 o Around 2 years old you are vaccinated o So it merely appeared they are linked - Wakefield study appeared to back up claims 
· Link between the two o Study was flawed and only done on 12 people 
· Due to the study there was a drop of vaccinations 
· 1998 92% vaccinated and only 56 cases 
· 2008 80% vaccinated and 1400 cases 
· Wakefield study was a fraud 
· He made it all up 
· Lied about symptoms and links
· He was then stripped of his medical license - Preservative worries during H1N1 panic 
· Due to the Wakefield study 
· Thought autism was caused by Thimerosal 
· Thimerosal is safe
· It contained mercury which scared people
· It is used for many things
· The vaccine had less mercury than a piece of fish 
· Found out Thimerosal does not cause autism - Vaccines do not cause autism - Adjuvant worries during H1N1 
· Adjuvants are chemicals that are used to reduce the need for booster shots 
· Lipid adjuvants were discovered in 1970 - Squalene (Mf59) blamed for Gulf War Syndrome
· Turn out there was no squalene in military vaccines - Your body is making squalene every day
· Normal human metabolite 
· Used to make steroids in the body - Squalene sold as a nutritional supplement - It is completely safe - Vaccines occasionally cause adverse effects 
· Most are minor • Swelling, redness, soreness 
· Fever • Dizziness (physiological) 
· Such as a response to needles
· Adverse events are anything that is reported to a doctor 
· Allergic reactions (rare) o Disease (extremely rare)
· Only with live or attenuated organism 
· 69 cases of polio between 1978 and 1983
· 51 associated with vaccine 
· Still very small to what it used to be 
· Like 800k cases of polio a year before 
· THURSDAY, FEBRUARY 26TH, 2015
· Why vaccinate if were disease free? 
· This is because they are not gone from the planet, only from our country 
· If someone gets disease and comes to Canada there could be a pandemic
· Unvaccinated will keep the disease alive - Term for this is herd immunity
· In order to keep disease at bay, the majority of population needs to be immunized - Reduced vaccination are dangerous 
· Japan discontinued vaccination for pertussis (whooping cough) in 1974 
· 393 cases of it thing 
· 13k cases in 1878
· As well as 41 deaths
· Not vaccinating is dangerous 
· It is also irresponsible Special Cases for Vaccines 
· Cervical cancer kills 250k women a year - Cervical cancer is a viral disease 
· Rigoni-Stern 1842 
· Noticed cervical cancer only in married women 
· Rare in nuns and single women - So cervical cancer is in sexual active women 
· Nervous irritability (1842) - Human Papillomaviruses (HPV) linked to cancer 1970s - HPV causes warts o More than 200 types of HPV
· Each is specific to one tissue 
· Only a few types cause cancer 
· Cervical tumors
· Certain HPV genes are oncogenes
· Destroy p53 
· Lose the ability to self destroy cells - Get immune response with empty virus capsid 
· Capsid is the container of a bacteria 
· Inside the capsid there is DNA or RNA 
· DNA or RNA makes it infectious 
· All you need is capsid to make immune vaccine - Found you did not need the whole capsid, only a small fragment of a protein 
· So you only need a small part - Guardasil made from virus protein fragment 
· Manufactured in yeast 
· Effective against types 6, 11, 16, and 18 
· Very safe • Does not use the complete virus - However, vaccine only works if previously uninfected 
· Best to administer before sexually active 
· Ages 9 to 13 
· Can be administered up to 26
· Consult your doctor 
· Available for both sexes - Political component is the major aspect its not popular 
· It is the biggest barrier 
· They said if she gets vaccinated it promotes sexual activity - Did an experiment to see if it does encourage it or not 
· Turns out it has 0 impact - Evolution of vaccines 
· Good slide for review New Disease - Emergence of a new disease in 1981 - Characterized by very weird disease that should not be in people that they are in 
· Such as skin cancer in a child - HIV discovered in 1984 
· Virus spread rapidly 
· Due to unsafe sexual practice
· As well as IV drug use 
· HIV cannot live outside the body - Unsafe Sexual practices spread HIV 
· Anal sex 
· Responsible for early appearance in homosexuals 
· Primary route of sexual transmission in North America 
· “Bareback” sex
· Virus transmission is easily blocked by condoms 
· People did not follow this 
· “Dry” sex 
· Used in Africa 
· Women remove all lubrication and have sex without it - HIV was also spread due to politics and bullshit o People were not told how to prevent it or given tools - Homophobia during early years 
· Leaders refused to acknowledge AIDS in their country 
· Due to the stigma of having gay people in their country
· Said gay people are in the country, therefore they cannot have AIDS 
· But since 1984 it has been a completely heterosexual disease - Religious fundamentalism in the US o Blocked education programs 
· Resisted condom distribution in Africa 
· WHO said they would give condoms but the US wanted to promote abstinence so they did not give any money 
· Promoted ridiculous solutions 
· Like abstinence - Thabo Mbeki refused AIDS drugs 
· Said HIV does not cause AIDS 
· Caused more than 300k deaths - European promotion of safe sex 
· Spider sex commercials - AIDS now the worlds most deadly disease 
· Malaria was until 1990s - 1% of adults on this planet are HIV positive 
· 15k new infections a day - AIDS then and now
· Life expectancy after infection 
· 10 years in 1981 
· 20 years in 2010 
· Still 100% fatal - Treatment is unpleasant 
· 16+ pills a day 
· Complex regimens 
· Side effects are harsh
· Rash, nausea, nightmares, diarrhea, headache o High cost 
· 10k+ a year - Only one person has been cured so far o Used radiation to kill all his blood cells 
· Transplanted blood from a donor back into him 
· However, he is now positive for HIV - Is an HIV vaccine possible? - Early testing was difficult 
· Big barrier was actually testing the vaccine 
· HIV is strange because it only effects humans 
· If you give HIV to a monkey it will just be a carrier - So it was difficult to find people for clinical trials
· First clinical trials was done on catholic priests - AIDS virus targets helper T cells
· It goes after the cells that are trying to clear the virus from the body 
· When you run out of helper T cells you cant fight infection - HIV phases 
· First is acute infection 
· Immune system wins at this phase
· Count of virus actually goes down 
· Chronic phase
· Next 20 years you have no signs but are fully infected 
· This slowly kills helper T cells 
· When they are too low you have no immune system and die from a small virus 
· AIDS phase 
· Dying in this phase from anything - Acute phase lasts 6 to 10 weeks
· Phase ends when the immune system kills the cells to a low level - Chronic phase lasts 8 to 12 years 
· Person is fully infectious 
· Immune system destroys most of the virus 
· Key part 
· Human body is doing what it is supposed too 
· So how can you make a vaccine to help?
· Some escape immune system and continue the infection cycle and you eventually run out of CD4 cells - AIDS phase 
· Person dies of secondary infection - All attempts to make a vaccine have failed 
· How can we make something to make the body work better than maximum speed? 
· Lots of companies have given up on vaccines for HIV 
· Only research is being done in academic labs - Recent report claimed limited success 
· Study combined several vaccines 
· Vaccine combo delayed infection 
· So it didn’t really do much - Effective vaccine is unlikely
· MONDAY, MARCH 2ND, 2015 TOBACCO 
· Tobacco is the most dangerous substance in the world 
· Kills more than: 
· DBT, PCB, industrial chemicals, pesticides, cocaine, alcohol, homicide, suicide combined - Heart attacks are directly related to smoking - Kills about 420k a year in North America - Columbus discovers tobacco in 1492 
· However, it was taken from the natives
· Natives drank smoke from tobago’s - First shipments to Spain from Tobago - Jean Nicot introduced tobacco to France o Nicotine comes from him 
· Said it was for health and wellness - Tobacco used to revive drowning victims
· Given to ancient lifeguards and they used tobacco to revive - Tobacco smoking in clubs 
· People got together to smoke
· Smoked with long pipes 
· Smoke was very acidic so they thought if you used a long pipe it would take the harshness out 
· Because it cooled in the long pipe - Water pipes popular in eastern countries 
· Water removes acid from smoke 
· However, this does not actually make it much safer - Snuff became popular with aristocracy 
· Which was fine tobacco leaves in which you could sniff - Chewing tobacco popular with masses - First depiction of cigarette smoking 
· In the late 1700s - They were originally rolled by hand 
· Which made they out to be expensive 
· Had to be rich to smoke - Bonsack machine reduced production cost 
· You could automatically make cigarettes 
· Now they are cheaper - Flue-curing reduced harshness of smoke 
· An economic trick to dry tobacco leaves faster 
· Flue-curing was an automated procedure where the leaves were put into a heated building making them dry faster 
· It made it less acidic - Cigaerttes became dangerous
· Machines reduced cost
· So you could afford smoking 
· Flue curing reduced acid
· So now they inhale smoke deep into lungs because its less acidic 
· Cigarettes now addictive 
· Before they weren’t because you couldn’t afford it and acid stopped you from keeping it in your mouth - Then & now:
· Late 1800s: 
· 80 a year 
· Did not inhale 
· Today: 
· 10k a year 
· Inhale deeply 
· Risk = toxicity X exposure Nicotine - Nicotine is the addictive substance 
· 2mg per cigarette required to addict smoker 
· Its not really that dangerous 
· Nicotine gum has 2mg of nicotine - Nicotine acts on acetylcholine receptors 
· Nicotine both can block and enhance acteylcholine - Messenger-receptor interaction 
· Messenger sticks to receptor causing chemical reactions 
· Receptor changes it shape and can react with a second messenger leading to biological response 
· THURSDAY, MARCH 5TH, 2015
· Nicotine is an agonist in low doses 
· Agonists bind to receptors in the same way the normal messenger does and it produces the normal biological response 
· Agonists actually send messengers without the messenger 
· They can also amplify the normal acetylcholine - Nicotine is an antagonist at high doses 
· Properties are different so the messenger changes shape in an abnormal way so there is no interaction with second messenger 
· So the drug sits there and sends to message - Antagonists block normal chemical signals 
· Since the drug occupies the position where the messenger should be, the messenger cant pass on a message and it blocks it - Smokers regulate the dose due to this 
· Agonist stimulates the person due to its low dose
· Antagonist has opposite effect and relaxes the person - Nicotine stimulates dopamine release 
· Dopamine is part of the bodies normal reward system 
· Smoker gets this reward feeling from smoking leading to addiction - Smoking cues add to the addiction o Which are things people have associated with smoking
· Such as with a meal, a coffee, etc 
· Psychological cues - Nicotine use as a pesticide 
· Lethal dose is 60 mg 
· A cigar is large enough to contain a lethal amount
· However, the burning of the tobacco destroys some nicotine - Common form of poisioning in children o Lethal dose is 60mg 
· Small children can eat cigarettes and get poisoned 
· Lethal dose of cyanide is 70mg - Nicotine is used to kill elephants - Nicotine stimulates the heart muscle o Which can lead to heart attacks - Most dangerous in tobacco is Carbon Monoxide - CO2 chemically reduces hemoglobin (which is carry capacity of blood) 
· It sticks to the hemoglobin
· CO2 uses up the position and the blood cant transport oxygen - Polonium 210 in tobacco smoke o Causes cancer 
· Carcingogens: 
· All due to the process of burning - Takes about 10 years for your lungs to start to heal a bit - Alton Ochsner linked cancer to smoking in 1919 - Lung cancer then and now: o 1919 only 400 cases in North America 
· Happened in chimney sweeps 
· 2004 had 190k cases in North America 
· Happens in smokers - Tobacco companies paid stars to smoke in movies 
· To advertise - Cigarettes were provided free to soldiers 
· Smoke for free in military to get them addicted then they have to buy later - In the 1950s they then targeted women 
· Such as women start smoking to stay slim 
· However, smoking does not help you lose weight 
· If they stop smoking they don’t have the dopamine so they eat to release dopamine thus gain weight 
· Tobacco companies twisted this to say smoking makes you thin - Smoking creates wrinkles 
· Due to carbon monoxide killing collagen in the skin 
· Collagen helps the skin stay tight and look youthful - Adds also target children 
· This is because you want them to smoke early and more over their life - Second hand smoke is harmful o Depends on how much you inhale and how often Cigarettes - Cigarettes are highly engineered drug delivery device - Use of reconstituted tobacco
· Tobacco in cigarettes are hardly natural o Recon 
· Is paper made out of tobacco 
· Cut into small strips 
· You can also blend cheap and high quality tobacco 
· Can use the whole plant 
· Saves money 
· Easy to introduce additives
· Flavor, burn rate 
· Also to control nicotine content - Paper is specifically designed 
· Many chemicals to control burning 
· So it burns even
· Something to keep the paper lit
· Burn rings regulate combustion
· Thin areas burn quickly when smokers draw 
· Thick areas burn slowly between puffs - The filter is a decoration
· It does not do a thing 
· 99% of chemicals pass through it 
· However, it gives the simulation it is working but it isn’t - Charcoal filters don’t work any better - Additive to deliver nicotine 
· Nicotine is a liquid
· Heat turns it from liquid into a gas so it can enter o In order to prevent it all from being burned they add ammonia 
· Ammonia increases the productivity of delivery - Light cigarettes are just as dangerous as regular 
· Light just have a little hole in the filter when tested so it appears there is less chemicals in it 
· The holes are placed outside machine connection - They are not lighter 
· To get 2mg dose of nicotine they:
· Draw more deeply on light cigarettes 
· Cover the holes on purpose 
· Smoke more of the cigarettes to compensate - Tobacco companies suppress information of risks of smoking
· Smoking causes more heart attacks than lung cancer - 60 minutes muzzled first and only time 
· Silenced by tobacco companies 
· “The insider” movie tells the story of it - Rose Cipollone VS Phillip Morris 1988 
· First guy to win against them 
· Tobacco companies used to just delay the case until the person dies because they have way more money - Less cancerous cigarette
· Eclipse
· Gives less smoke when it burns because they add charcoal 
· Accord • Battery powered heater heat tobacco 
· These were never marketed by companies 
· Companies did not want to admit their product was dangerous 
· Activists wanted no smoking not better smoking - Florida sues big tobacco in 1998 
· Won billions - Companies always claimed tobacco was not addictive o This was because it did not meet the exact definition for addictive 
· The definition included intoxication, and cigarettes don’t intoxicate - Nicotine gum to stop smoking o Switch to gum, get the nicotine while separating from the smoking cues - Nicotine patch 
· Slowly gives out nicotine – Inhaler
· Simulates smoking - These all give safe delivery of nicotine without the bad smoke - E-Cigarette use is controversial 
· They were sold as a way to stop smoking o It is about as effective as the patches
· Some people are just using it as a safe alternative to smoking
· “Vaping bars” 
· Just go to a bar and smoke an e-cigarette 
· Making smoking a social thing and making non-smokers participate now as well 
· Now if you purchase e-cigarettes in Canada they don’t have nicotine in them - Works by: 
· Special heater and a fluid o Heats the fluid into a gas and you inhale the vapor 
· Fluid is a flavored vapor source
· Contains a solvent 
· To give a texture to vapor when you inhale 
· Sometimes nicotine (0-20) 
· Flavoring that you enjoy 
· Artificial food flavor - Is it safe? NO 
· Solvents: 
· The 3 compounds are safe to the outside body 
· But these materials may not be safe when they are applied directly to your lungs 
· Also if you heat these chemicals they change 
· Nicotine • Heart attack risk 
· Flavor 
· Carbonyl compounds 
· Some are carcinogens and they are in flavoring like cinnamon and banana 
· If it has nicotine and taste like strawberry a child will take lots of it - Is it safer than cigarettes? YES 
· Worst risk is an E is nicotine 
· Least risk in normal cigarette is nicotine - How much safer? WE DON’T KNOW - Another problem is that marketing is faster than science 
· Each company has different heating ways
· Hundreds of flavors o 4 or 5 nicotine strengths
· So its impossible to test all of these combinations - Best indicator is the clinical trial o However, no companies are doing it
· HURSDAY, MARCH 4TH, 2015 ALLERGY 
· Allergy is an immune response to a harmless material - Allergy requires prior exposure o Immune system responds to something 
· Immune system remembers that material (memory cells) 
· Subsequent exposure produces reaction - Hay fever is a reaction to pollen
· Gives cold like symptoms
· Some people get “geographic tongue” 
· Different parts of tongue swell and look like a map 
· Atopic dermatitis (rash) 
· From irritants: 
· Hands washing makes it worse 
· Has nothing to do with immune system 
· It is a reaction to large amounts of powders 
· Contact dermatitis:
· Such as poison ivy 
· Has to do with immune reactions 
· Urushiol produces the reaction 
· Latex from rubber tree sap 
· Problems with latex gloves and condoms - Nickel is a common allergen –
· MIDTERM UP TO HERE MONDAY, MARCH 9TH, 2015
 



















Antibiotics
Life expectancy then and now
· 1900—lived 44 years 
· Main causes of death
· Phneumonia 
· Tuberculosis
· Influenza 
· This lasted until 1950s 
· 2004—lived 82 years
· Main causes of death
· Heart disease
· Cancer
· Stroke
· Lower respiratory infection
· Traffic accidents
· Data for Canada
·  Life expectancy has doubled in last 100 years
·  Changes also in quality of life
·  Causes of death have shifted from infectious disease to “wear and tear”
·  Historically people lived entire lives in an unhealthy state
·  Constantly sick (parasites)
· This condition still exists in many developing countries
Plagues were common throughout history
· 50% of population died
· Cures and treatments failed
· Cause of disease was unknown 
Post natal infections—30% death rate
· During child birth
· Changed with penicillin 
· With penicillin, number of deaths during child birth is near 0 

Surgery survival rate less than 30%

WWI and WWII – more deaths due to infection than combat
· STD, Malaria, Influenza, Cholera 
John Snow
· disproved miasma theory 1854 (idea of disease was caused by bad smells)
· Map of cholera infections identified the source
· Water pump is a historical landmark
· Cluster of people w the disease from a water pump
· Therefore, bacteria in the water & was able to convince the city Gods to deactivate the pump
Agostino Bassi showed microbes cause disease
· Established a link w microbes you could only see w a microscope & disease
· Atharva-Veda identifies living animals causing disease
Louis Pasteur—1864
· Develops pasteurization
· Found that if you heat milk at a low temp, you will keep its flavor & destroy bacteria
Lister develops antisepsis
· Listerine 
H. C. Gram stains bacteria in 1884
· Stains bacteria w colour 
· Selective chemical identified certain bacteria
Paul Erlich and the magic bullet 1907
· Trypan red selectively colors trypanosomes
· Erlich knew As was similar to N but more poisonous
· Salvarsan 606 (posion) 
· Successful treatment for Syphilis - the great pox (140,000 deaths per year)
· 600mL was injected in bloodstream, if injected in muscle—would kill tissue
· Erlich wins Nobel in Medicine 1908
Gerhard Domagk at IG Farben 1932
· Red dye called Prontosil
· Prontosil only worked in vivo
· Why was prontosil only effective in vivo? Because it was metabloised into sulphanilamide 
· Started selling: Sulfanilamide becomes first sulfa drug 1932
Sulfa Drugs
· Sulfa drugs save lives in WWII (similar drug to sulphanilamide)
· Sulfa drugs inhibit bacterial growth
· Sulfa drugs mimic natural substrate
· Gerhardt Domagk wins Nobel in medicine 1939
Alexander Fleming contaminates culture in 1928
· Mold prevented bacterial growth
· Fleming publishes his results in 1929—paper that changed the world
· Fleming used penicillin to purify bacteria
· Fleming did not do the key experiment—gave some to mice which didn’tbecome sick but didn’t do the key experiment (give some to infected mice to see if his extract would cure them)
Howard Florey & Ernst Chain isolate penicillin in 1941
· Penicillin first produced in milk bottles 
· 100 Kg mold gave 1g penicillin 
· Home built machines to isolate penicillin
· Florey & Chain publish their discovery
· Britain not best place for research  no funding
· Scared of being jacked by the Nazis; so they transported to the Americans
Penicillin in US
· Penicillin production moves to corn steep liquor
· Peoria, Illinois becomes penicillin capitol
· Drug companies develop better extraction technology
· Merck isolation method

· Penicillin production became war priority  WW2
· Penicillin stockpiled for D-day 
· Penicillin used by U.S. forces in the Pacific
· Penicillin available to the public
Penicillin 
· Fleming, Florey and Chain share Nobel in 1945
· Bacterial cells are different from human cells
·  
· Difference is.. surrounding the bacterial membrane is a cell wall
· Rigid outer layer
· Imparts structure
· Resists internal pressure
· If bacteria doesn’t have cell wall, bacteria explodes
· Penicillin prevents cell wall synthesis
· Secret to activity is the b-lactam ring
· In all antibiotics
· Penicillin destroys enzyme that makes cell walls
· Antibiotics only work on bacteria
· Most antibiotics today are artificial
· Natural penicillin is not drug-like
· Unstable
· Must be injected
· Only works against some bacteria
· Artificial penicillin drugs are drug-like
· Can be stored for long times
· Can be taken orally
· Work against most bacteria
· Design better antibiotic drugs by semi-synthesis
· 
· Major penicillin side effect is allergy
Cephalosporin 
· Cephalosporin found in Italian sewer
· Cephalosporin similar to penicillin (less chemical activity than penicillin)
Streptomycin
· Found in chicken throats
· Inhibits protein synthesis
· Very different from penicillin 
Tetracycline
· Inhibits protein synthesis
· Tetracycline is semi-synthetic
· May make you photosensitive
· Interferes with calcium metabolism (bad for teeth)
Antibiotic resistance is a growing problem
· Over prescription
· Prophylactic use may promote resistance
· Biggest problem is patient compliance; not following directions
· The reason for the instructions
· If doc says take it for 10 days, even tho you feel better have 3.. keep taking it
· Missing doses creates resistant bacteria
· Only the tough survive
· Important to kill all the bacteria
· Survivors are less susceptible
· After several generations can become resistant
· Will not be killed by antibiotics
Most dangerous bacteria are found in hospitals
· Nosocomial infection
· Necrotizing fasciitis (eats your flesh)
· Staphylococcus aureus
· Very common bacteria
· 20,000,000 to 30,000,000 infections each year
· Small number – 1500 – become dangerous
· Kill the bacteria by debridement
· Lucien Buchard 1994
· Clostridium difficile(means:hard to work with) in hospitals
· Methicillin 
· Resistant Staphylococcus aureus
· MRSA
· 130,000 cases per year
Antibiotics are commodity chemicals
· Developing new antibiotics is not cost effective
· Antibiotic have huge impact on human life
· Longer life span
· Improved quality of life
· Very safe drugs
· Very effective drugs
· Preserve the value of antibiotics
· Follow the directions









*****************************************************FINAL************************************************
Allergy 

· Nickel alloys are common 
· It is present in a lot of things making it problematic 
· Nickel makes other metals tougher 
· Adding nickel is called alloying - Many piercing made of stainless steel 
· Could have allergy to the nickel alloy in the piercing - Allergies to henna tattoo’s on skin 
· Causing blistering that follows the tattoo - Dust allergies are also commo 
· However, you are not actually allergic to “dust” 
· Since dust is just dead skin
· The allergy is to the dust mites that eat the dead skin and their feces
· Mattresses can contain large amounts of droppings - Allergies to pets 
· We are not allergic to the fur
· We are allergic to the pet saliva, which is in the fur - Mold and fungi produces many allergies - Food can give allergy or intolerance 
· Allergy: 
· Immune reacts to the food 
· Intolerance: 
· Substances in food produce make the reaction - Food intolerance affects about 30% of people
· Such as lactose intolerance when drinking cows milk • They lack the ability to digest lactose • Bacteria digest the food instead of stomach 
· Resulting in the problems 
· Lactase is available as a supplement 
· It turns the lactose into glucose and then your body can process it - Headaches from food 
· Spices in food can irritate stomach 
· Which is intolerance not allergy - Food allergies affect about 4% of people 
· Do not get upset stomach, etc 
· Will get allergic reactions outside the digestive system 
· Such as rash, eyes watering - Common food allergies 
· Nuts, milk, seafood, and eggs 
· Signs of food allergy:
· Bags under eyes o Could also have dark skin (black eye looking) under each eye
· Peanut allergy common in North America 
· Its an unusual allergy 
· Peanut allergy is very rare outside of North America 
· Peanut free schools are only found in North America 
· In NA we don’t expose children to peanuts until they are 5 or so 
· In rest of the world they eat them since they are born 
· In NA we also roast peanuts unlike rest of the world 
· But research shows the age of exposure is linked to the peanut allergy 
· Earlier is better - Spider and insect bites can give strong reactions 
· Rare allergies: 
· Allergy to sunlight 
· Not exactly allergic to the sun 
· Some chemicals are active in the sun 
· Such as marigold allergy 
· The chemical plus sunlight has an allergic reaction 
· Aquagenic allergy
· Allergy to water 
· If people get water on their skin they will get a rash 
· 20th century disease 
· This is an allergic response to almost everything that is man-made 
· Turns out this is not an allergy
· It is a psychological condition 
· Symptoms tend to appear after a traumatic event 
· Allergy is a disease of the developed world
· Rates have doubled since 1980 
· Hay fever used to be a rare condition
· Now it is the number 1 allergy 
· Peanut free schools only in last 30 years
· Are we exposed to more substances? 
· More exposure more allergies?
· Has been disproven - Industrial pollution is more common in developing world 
· And they have less allergies 
· Most allergies involve natural substances 
· So more chemicals in our life would not give us allergies
· “Hygiene hypothesis” for allergy
· We are too clean in the modern world which causes allergy
· Immunization and antibiotics reduce infection rates
· So our immune system runs out of stuff to do so now it fights allergies - Children in daycare less likely to be allergic 
· Exposed to lots of things causing few allergies - Children in large families also less likely to have allergies 
· Still due to more exposure - East Berlin had poor health care and lots of pollution 
· West Berlin had good health care and cleaner 
· East Berlin has less allergies than the clean West Berlin - - - Allergy requires prior exposure 
· Involves immune system memory o Sometimes there is hypersensitivity on 1st exposure
· Unknown previous exposure - Mast cells display IgE antibodies 
· Allergens contacts the IgE molecules o Telling the mast cell to responds to the allergy 
· The cells then explode 
· This explosion is called degranulation
· Which releases histamine 
· Histamine then causes the allergy symptoms - Managing allergy 
· Avoidance 
· Antihistamines
· Decongestants 
· Immune modulators 
· Immunothereapy 
· Last 2 are the extremist treatments - Allergy tests look for reactions 
· Such as poking the skin with needles, etc - Avoidance is best for food allergy
· Difficulty may be finding out what to avoid 
· Processed foods contain variable ingredients - You can track a food allergy with a logbook 
· Sometimes not the best way to go 
· Because the human brain looks for patterns even if they aren’t there 
· Antihistamines are often taken o Diphenhydramine is the oldest antihistamine
· Diphenhydramine makes you sleepy 
· Antihistamines are histamine antagonists 
· They occupy the receptor site that histamines usually sit in o If the drug is sitting there then histamine cannot produce the response - Chlopheniramine is in Chlor-Tripolon 
· Only drug that contains it 
· However, it is sold in low doses in cold medications 
· Antihistamines reduce nausea 
· Since it can make you sleepy 
· They put it with a stimulant to counteract it - First generation antihistamines can enter the brain 
· When they enter the brain they do other things than reduce allergy 
· Loratadine is a second generation antihistamine
· These do not enter the brain • So don’t make you tired 
· The chemical property prevents it from passing from the blood into the brain 
· This is the difference between drowsy and not drowsy - Body concerts Loratadine to Desloratadine 
· The loratadine is known as a “pro drug” 
· Meaning it is not the drug that fixes the problem 
· Loratadine gets metabolized into desloratadine by the body 
· Desloratadine is the drug that works - Desloratadine is in Aerius
· So the body does not need to convert it
· They work the same so do not need to buy one or the other - Seldane contained terfenadine
· It was the first non-drowsy antihistamine o Seldane ran into problems when their drug interacted with others 
· The terfenadine was a “pro drug” and the liver turns it into fexofenadine o In a small group of patients who took ketoconazole
· That drug switched off the liver causing terfenadine to accumulate in the body 
· Turns out if the body cannot process terfenadine due to the other drug then terfenadine turns toxic 
· Now they just sell fexofenadine 
· Which is the safe version 
· Allerga contains fexofenadine - Various generations of antihistamines 
· First generation (drowsiness) 
· Second generation (non-drowsy) 
· Loratadine 
· Desloratadine
· Third generation (non-drowsy) 
· Fexofenadine - Sometimes generic is more expensive than name brand - Buying in bulk is generally the best value - Pseudoephedrine for decongestion - Steroid decongestants
· Pulmicort is an anti-inflammatory steroid - Anaphylaxis allergy 
· Epi-Pen for it 
· Contains epinephrine Asthma - Up to 50% of allergies progress to asthma - Original drugs targeted nerve signals - Salbutamol targets nerves to bronchii 
· It targets the sympathetic nervous system
· Airways expand when the nervous system is activated
· Salbutamol is a selective adrenaline agonist 
· In the absence of adrenaline it can open airways 
· High doses of it will stimulate the heart
· Over use of this drug causes heart attacks - Flovent inhaler delivers measured doses 
· It is also inconvenient to use so you don’t use it all the time causing overdose - Leukotrienes associated with asthma 
· Singulair is a leukotrine antagonist 
· It is in pill form
· It is a Canadian drug - Persistence pays off: 
· Identify the allergen 
· Avoid it when you can
· Try antihistamines 
· First, second, or third generation 
· Experiment and see which works for you o Prescription steroids


Wednesday March 16th 
Mental illness … new topic
· Humans are basically robots/machines 
· Made out of chemicals 
· Operate like a machine 
· Dial down to molecular level
· We occasionally break down or don’t operate correctly 
· Issue with our body when one of organs don’t work 
· Kidneys, liver etc. 
· Illness 
· Problems can be physical 
· Wrong shape blood vessel 
· Bad heart 
· Deal with it surgically 
· Drugs 
· Problems can be chemical 
· Diabetic 
· Imbalance of hormones 
· Correct using drugs or other modification 
· Brain is an organ in the body 
· Physical device 
· Can function abnormally 
· Either physical or chemical 
· Brain controls behaviour 
· It is special 
· Different situation from other organs not function normal
· Can change behaviour 
· Leads to a stigma of an illness 
· If brain is not operating normal you will know about it 
· Alters our behaviour
· We can control our behaviour 
· If brain is not working the way it is supposed to you may not be able to control 
· People assume behaviour is always under control 
· Creates stigma 
· Genetic basis for personality 
· Type a personality 
· Type b personality 
· There re genetic and chemical differences that lead to personality and behaviour 
· Can be inherited 
· Extra vert 
· Introvert 
· Pre disposed 
· Environment is also a factor 
· But is a component 
· Genetic component to mental illness 
· Genes with schizophrenia associated 
· Genes pass on structural information
· Sequences etc 
· Once mental illness was thought to be caused by demons 
· Demon in the mind 
· Trepanation was a common treatment 
· Cut hole in skull
· Torture 
· Force demon out 
· Or force to behave normal 
· Middle east and india 
· Much more open minded attitude 
· Treat more as an illness 
· Asylums and prisons 
· Put them away 
· Thought behaviour was under their control when it wasn’t 
· Freud developed psychotherapy in 1896 
· Came up with the idea that this could be treatable instead of locking them away 
· Lobotomy became popular in 1940s 
· Surgical modification of brain 
· People would become different 
· Became very popular 
· Would put needle thru eye and access frontal cortex 
· 1000s did this 
· Electroshock therapy 
· 1950s very popular 
· Different voltages … caused some success 
· Was almost borderline torture 
· Convulsions 
· STILL done today … does work, difference today they put you under and it works 
· So don’t feel pain 
· 1950s lunatic asylums became mental hospitals 
· Still wasn’t always the nicest place 
· Not always treated well 
· People who worked there didn’t know how to deal 
· Effective drugs for mental problems in 1950s 
· Treat with drugs 
· First of these drugs was developed for schizophrenia 
· Loss of contact with reality 
· Hallucinations 
· Confused thinking, 
· Magical beliefs 
· False beliefs 
· Anxiety disorders 
· Feelings of persecution 
· Lack emotion 
· Alter behaviour to the extent in which you can’t function normally 
· 18-22 symptoms appear 
· Typically doesn’t reverse 
· Has to be able to treat it or manage it 
· Antihistamines to calm surgical patients 
· Surgeons noticed people were anxious to get surgery 
· Doctors were looking for a way to calm people down 
· Certain antihistamines had a relaxing effect, 
· Promethazine … experimenting with this 
· Won’t be so fearful and anxious with this 
· Theorzine 
· Came up with this to relax people 
· Drugs reduce anxiety and more 
· Prevented hallucinations etc 
· First breakthrough treatment 1952
· 25% achieved remission 
· Now some of these people could rejoin society 
· Side effects 
· Similar to Parkinson’s disease 
· Uncontrolled facial expression 
· Stick tongues out random times 
· Nervous ticks 
· Grimacing , dyskinesia, lip smacking 
· Gave us the first theory to how schizophrenia works 
· Thorazine lowers dopamine amounts in the brain 
· Reduces psychosis of schizophrenia 
· Reduces dopamine in brain 
· Amphetamines raises dopamine amount in the brain 
· Produce psychosis similar to schizophrenia 
· Drugs gave them chance to counteract and gave scientists an understanding of what was happening 
· Subsequent drugs designed to lower dopamine 
· Designed to reduce side effect 
· Effectiveness similar to original drugs 
· 25-30% 
· Major drug classes 
· Thorazine 1952
· Haldol 1967 
· Side effects with new drugs are less.. clean out some of them 
· Atypical antipsychotics 
· Chriozal 1975 
· Risperdal 1993 
· Depression 
· Accidental discovery from schizophrenia drugs 
· Has no control over it 
· Loneliness and sadness 
· Mood goes down 
· Clinical depression 
· Lacks ability to get out of it 
· Idea that our behaviour is under our control 
· Anhendonia 
· Inability to experience pleasure 
· Organ isn’t functioning the way its supposed (brain)
· Cant will liver to be better like cant will brain too 
· Tricyclic antidepressants discovered by accident 
· Imipramine 
· Not effective for schizophrenia 
· Elevated mood 
· Ability to feel good 
· Controls amount of serotonin 
· Artificially raise amounts of serotonin 
· Imipramine 
· Blocks serotonin reuptake 
· Increases amount of serotonin 
· Persist in gap between nerve cells for longer 
· Elevates it 
· Theory that low serotonin levels cause depression 
· Reuptake inhibitors artificially raise serotonin levels 
· Formed basis for design of new drugs 
· No one knows how it exactly works but knows it works 
· Side effects 
· Dry mouth 
· Blurred vision 
· Irregular heart beat 
· Original drugs 
· Acetyloine interference 
· MAO inhibitors prevent serotonin metabolism 
· Mao enzyme controls neurotransmitter amounts 
· Continuously destroys neurotransmitters 
· Consistently being manufactured and destroyed 
· Gas abd break pedals 
· Normally a balance between destruction and synthesis 
· Too much mac activity lowers transmitter levels too much 
· Higher serotonin controls mood and ability to feel pleasure 
· Drugs that raise
· Tricyclics 
· MAO inhibitors 
· anafril
· Prozac 
· First breakthrough drugs 
· Block serotonin reabsorption 
· Very selective 
· Goes after one target 	
· Ssri (selective .. look at slides 
· Side effects 
· Anxiety 
· Sleep disturbances 
· Sexual dysfunction 
· Suicidal thoughts 
· Clinical trials , not much diff between placebo and Prozac suicidal tendencies 
· They watch you carefully if you are prescribed 
· Artificially induced situation 
· Get better care than those that aren’t in clinical 
· More personalized attention 
· Doctors having a lot of contact with patient, may not have anything to do with drug 
· Risk during first 3-4 weeks 
· Ocd 
· 2% of pop 
· Rituals, magical thinking, obsessive thoughts
· Everyone has it to a certain degree 
· Can be helpful
· Or can interfere with persons life 
· Unwanted thoughts 
· Unrealistic 
· Contamination 
· Symmetry 
· Saving 
· Perfection
· Feels physically discomforted 
· Need to relieve it by performing rituals 
· Washing hands a lot 
· Checking door 
· Treat with same drugs as depression, drugs that raise serotonin 
· Bipolar disorder 
· Alternate between high energy and happy periods 
· Depressed isolated periods 
· Very extreme 
· John cade thought manic depression was caused by toxins 
· Injected urine from manics into guinea pigs 
· They all died
· Had to find a way to make the pigs not die 
· Added lithium carbonate 1949
· They didn’t die, behaviour changed, became more calm
· Effective treatment for manic depression 
· Lithium 
· Calmed manic patients
· You wouldn’t get super high or super low 
· Has a very narrow therapeutic window tho 
· Problem 
· Give a lot of side effects 
· Decades only treatment available 
· Was in 7up 
· As a pick me up 
· Reduced in 1930-40s because of toxicity 
· And coke 
· Many patients enjoy the mania 
· Don’t want the lithium 
· Feel amazing in manic phases 
· Incredible creative people 
· Artists 
· Lithium interferes with inositol synthesis 
· Inhibits transmission of signals along nerve signals 
· Second generation drug Depakote 
· Much safer 
· Wide therapeutic window 
· Anxiety disorders 
· Fear without reason 
· Afraid all the time for no reason 
· No idea why 
· Barbiturates discovered by accident in 1864
· Tranquilize people 
· Milltown was the first big seller in 1967
· Doesn’t put you to sleep 
· People can enjoy 
· Benxodizaphrines had cleaner profiles 
· Calmed the brain 
· Don’t put you to sleep 
· Rolling stones mothers little helper 
· Little yellow pill 
· Marketing primarily to women 
· Heavily over prescribed in 60s 
· Happy pill 
Monday March 21st 
· Psychiatric drugs often criticized 
· Limited effectiveness
· Similar to placebo 
· Side effects 
· Addictive 
· “alter brain chemistry”
· Take drugs to alter brain 
· Get behaviour into way where you can function normally 
· Brain is a chemical machine, transmits thoughts by chemical processes 
· Chemistry is not working right 
· Underlying reason why you have a mental illness 
· Durgs that we have today don’t permanently fix 
· Can just simulate 
· Can make it produce it on its own and take you off drug and it will do on ts own 
· Drugs in 2016 no more effective than drugs in 1950s… 
· Why 
· Technical issues 
· Computers, can be fixed through experiments measurements, 100% under control
· Can’t do that with humans 
· Cant exactly look at what’s happening 
· Whole other technology 
· Cannot advance quickly 
· Huge complex molecules 
· Similar to placebo? 
· 30% improvements for placebos 
· 30 % improvement for drugs 
· Saying this drug is no better than placebo etc 
· Not the same 30%s 
· Typically these drugs show relatively larger placebo effects 
· Typically 60-70% will respond to drugs 
· Do clearly work better than placebo 
· They measure effectiveness of drug by comparing 
· Modern drugs show fewer side effects 
· Cleaner drug, less of downsides, improvements often on side effect side 
· Brain is a black box
· Glial cells … neurns, health 
· 90,000,000,000 neurons 
· 90 giga neurons 
· 9000000000000 glial cells 
· 100……. Synapses (look at slides)
· 100 ter synapses 
· We know an incredible amount about what happens in brain 
· But still trying to scratch the surface on what happens 
· How to memories actually work?
· C. elegans has 302 neurons (7500) synapses 
· We know what every cell is this neurons does 
· Every nerve cell 
· How it connected 
· Sensory motor and action neurons
· Mapped it, but still trying to figure out HOW these connections work 
·  
· Reflex behaviour 
· Entire nervous system is complex 
· Transmit that to a person… really hard
· Experiment’s with animals allow full control 
· Do mice get depressed? 
· Drugs used to develop pattern of behaviour
· Measure “normal” behaviour in various tests 
· Measure behaviour in tests after given known drug 
· Look for same pattern of behaviour 
· Establish this behaviour and then give the animal a drug that works in a human 
· Scan library of drugs … if give behaviour b then look for other behaviour b etc
· Swim despair test 
· Mouse will quit swimming 
· Depends on drug, antidepressants make mouse swim for longer periods of time 
· Swim longer because it is not as sad? But we don’t know for sure
· Give drug x and produce behaviour y 
· Hotplate test 
· Mouse lift feet off plate
· Anti anxiety mouse will wait for longer period of time to lift feet 
· Modern are me-too drugs 
· Effects based on pattern of animal models 
· Choose to reduce side effects 
· Dopamine levels go up, associated with schzio 
· Prozac produces immediate effects in the brain 
· Typically takes 3 weeks before you se a change in state 
· But 20 mins after person takes drugs you can see change 
· Effect is instantaneous chemically 
· Cannot zoom down and see individual patterns in cells 
· Pharmaceutical companies reducing research 
· Profit margins smaller 
· Many compounds on market 
· Generics 
· Commodity chemicals 
· Are they worth it 
· No breakthroughs right now 
· Yes its worth it 
· Benefit outweighs risk 
· We are programmed to focus on risk 
Street drugs 
· Chemicals have been used for religious purposes 
· Mind enhancing substances 
· Asate 
· Mild Hallucinagon 
· More likely to believe what people tell you 
· Active ingredient in frankincense 
· People will do anything to get a high 
· Extreme example, people will collect cow manuar 
· Methane in it, get high, plastic bag will release it and you breath it in 
· Drgs are illegal cause they are dangerous 
· Health 
· Adverse affects 
· Personal life
· Employability
· Destruction of relationships and families
· Society 
· Health cots 
· Economic impact to families and socities 
· Two main reasons there illegal 
· Addiction 
· Intoxication 
· Fines 
· 2500 and up
· Jail time 
· Up to life 
· Criminal record
· Limits employment and opportunities 
· Secondary crime 
· Up to 75% of property crime is drug related 
· Violent crime 
· Buyer beware 
· Street drugs are not pure substances 
· Can contain anything 
· Impossible to know whats actually in them 
· When you buy a pill or powder you cant know 
· Most ecstasy pills in Canada don’t contain ectasy 
· Solvents abused in elemaentary school
· Markers, paint, glue 
· Nitrous oxide in whipped cream 
Inhale propellent from this
· Weed 
· Buds produce THC content 
· Releases thc and gives the high 
· Resin is on the plant surface 
· Hash 
· Up till 1930s was completely legal 
· Was popular amoung new Orleans 
· Made illegal because of this in 1930 
· Made a tax act 
· Get a stamp 
· Government never gave these stamps away 
· No bearing on reality 
· Reefer madness … government propaganda 
· 1960s 
· Became super popular 
· Universal consumption of drugs 
· Into 1970s 
· Thc 
· Anandamide agonist 
· Impairs memory 
· Slows reaction times 
· Similar to alcohol 
· Made synethically 
· Used for AIDS related to anorexia 
· Martnol 
· Sativex 
· Used for MS 
· Calm uncontrolled muscle movements 
· Pill form 
· Bought as effective as tylentol in reducing pain 
· People are mostly using for side effects aka high 
· Impact similar to alcohol 
· Not that dangerous of a drug 
· Medical risks are that dangerous 
· Mandatory minimums for trafficking 
· Still is illegal in most places 
· Biggest risk is paying a fine 
· Criminal record is hassle 
· 1.5 milion users in Canada 
· Heavy use can lead to schizophrenia 
· Thc causes increases in dopamine 
· Weed 
· In 60s  2% of thc and equal amounts of cannabidiol
· 2015  20% thc and almost no cannabidiol 
· Cann has impact in reducing psychosis 
Wednesday March 23rd 
· Recent uses of semi pure THC shatter 
· EXTRACT FROM PLANT 
· Semi liquid 
· End up with solid sheet of thc 
· Super hash 
· Fake pot in herbal incense 
· Leaves spiked with synthetic analgesic
· Failed FDA testing 
· Starting making in underground labs 
· 3 atoms different from exact drug 
· Soaked into leaves and sold on internet 
· JWH018 
· John hawkington
· JWH018
· More potent that THC 
· Cocaine 
· Stimulant 
· Leaves 
· Indigideous people use this like tim hortons 
· High altitude
· Chew coca leaves to get pick me up
· Dose is low 
· Equivalent of coffee 
· Coca cola 
· Made from coca leaves 
· Contained cocaine 
· Cocaine 
· Put in hair 
· Topical anasetic 
· Lice/dandruff  
· Numbing skin on top of  head 
· Harrison tax act 1914 
· Control sale and use by who pays tax aka doctors 
· Steoan chemical in new jersey 
· Only company that can get coca leaves 
· Stepan 
· Removes coke from leaves 
· Sells to coca cola 
· Plastic surgery 
· Topical anesthetics designed from cocaine 
· Cocaine 
· Benzocaine 
· Used as a template for dental anesthetics 
· Cocaine is most illegal worldwide 
· Inhale hydrochloride 
· Now snort 
· Addiction 
· No tolerance 
· No physical withdrawal
· Very strong psychological effect
· Cacine is the most UNSATISYFYING drug 
· You learn to take cocaine 
· You always want more 
· Going and going 
· Animals will prefer cocaine to food or sex 
· Freebase cocaine forms crack 
· Hydrochloride (stabilizer) is bonded to cocaine 
· Baking soda 
· Cocaine 
· To make crack 
· Freebase coke by removing acid 
· Add baking soda, and dry it 
· Form crystals that start to crack 
· Crack requires lower doses 
· Goes readily into blood stream 
· Way cheaper 
· Usually smoked 
· Rapidly into lungs 
· Don’t need a lot 
· Strong addiction cause its so cheap 
· Exact same substance of cocaine hydrochloride 
· Cocaine prevents dopamine reuptake 
· Prevents cell from sucking stuff back up 
· Side effects of cocaine 
· Seizures 
· Psychiatric disturbances
· Coke bugs 
· Stroke 
· Cardiac arrhythmia
· Death
· Other effects of illegal cocaine 
· People willing to do anything to supply amount 
· Amphetamines 
· Uses in world war 1 
· Abuse in military prision 
· Make you feel aggressive and a bit of an up 
· Prisioners had time and figured out a way to get really high 
· Used to be sold as cold medication 
· Low doses stimulate fight or flight 
· Adrenaline 
· High doses induce euphoria 
· Benzedrine inhaler contained 250 mg 
· Inhale thru inhaler 
· Decongestant 
· After first dose turn dille on inhaler 
· Folded wax paper 
· Blob of amphetamine 
· Put into tube 
· Amphetamine was extracted using cocacola
· Insoluble in water 
· Soluble in water with acid in coke 
· Used to treat depression 
· Pick me up pills 
· 1950s-60s
· Doctors prescribed to rich and famous 
· Max Jacobson was JFKS doctor 
· Gave him amp a lot 
· So well known to prescribe 
· People called him dr. feel good 
· Speed freaks in san fran 
· Young people were all using drugs
· Went washroom check slides 
· Smerfing 
· Sudafed 
· Make meth 
· Half of it was being diverted to illegal facture of meth 
· Potent vasoconstctier 
· Cuts off circulation of roots of teeth 
· Rotten teethmeth teeth 
· Meth face , cut off blood supply, tissue dies, sores, nercrosis 
· Dependence to meth is very strong 
· Opiates 
· Derived from poppy flower 
· Poppy latex
· Supposed to protect from being eaten from animals 
· We use for pain treatments 
· Morphine 
· Opium consumed in anciet china 
· Medicine and recreational 
· Smoke, eaten 
· Hypodermic syringe invented in 1956 
· Inject opiaties … morphine 
· Morphine became common after civil war 
· Treat too much or too long and people got addicted 
· Heroin was sold as a non addictive cough suppressant 
· A lot more addictive than morphine
· Produces stronger effect 
· Harrison narcotic act 1914 
· Taxation laws 
· Usually injected 
· Blood vessels have safety device 
· If it gets damaged it collapses 
· Heroin tracks 
· Too much damage in blood vessels 
· Long lines of dead tissue 
· Codeine is the most common medicinal opiate 
· Most we get is synthetic 
· Oxycodone first marketed in 1939
· Opium contains thebaine (40%)
· No medicinal value 
· Thebaine  oxycodone 
· Oxycontin is hillybilly heroin 
· First used in southwest 
· Source is chemically manufactured 
· Primary source is pharmaceuticals 
· People steal from them 
· Opiates depress central NS 
· Analgesia 
· Drowsiness 
· Apathy 
· Pthargy 
· Unconsciousness 
· Cough reflex 
· Respiration 
· Addiction 
· Tolerance  need larger doses 
· Depedence  need it 
· Withdrawal 
· Retail market in heroin is 12 billion 
· DEA estimates 75% of prop crime is drug related 
· Hospital costs 
· Prison costs 
· Enforcement 
· Rehab cots 
· Opiates are important painkillers
· Becoming a challenge to get these 
· When people actually need them 
· Many doctors are reluctant to use opiates for terminal patients 
· New area of research to look into quality of care/life
· Not just to keep alive for long as possible but preserve dignity
· Scared of abusing drugs 
· Don’t know how to use appropriately 
· Hallucinations have always been popular 
· Used by every society on planet 
· Mimic serotonin 
· Magic mushrooms 
· Contain psilocybin 
· Atoms are consistent between two molecules and serotonin 
· Cane toads provide bufoenine 
· Gland on back of toad 
· So other animals don’t eat toad
· Peple keep pet toad and fighten the toad 
· The toad excretes poison and the person licks toads
· Ergot 
· Witchcraft 
· Fungus 
· Ergotamine converted in lysergic acid 
· LSD 
· Albert hofman discovered LSD by accident 
· Bicycle day 
· Used by the CIA at mcgill in 1950s 
· People committed suicide 
· Lsd 
· Has religious significance 
· Emotional impact 
· Think they have been talking to high spirits etc 
· Get sensation of flying 
· Timonthy leary at harvad 
· Tune in and drop out 
· Take drug and leave 
· Got fired from uni 
· Atropine 
· Deadly posion nightshade 
· Also a high 
· Belladone? Large pupils more attractive 
· Mikey mouse 
· Small pupils not 
· Atropine is an ACE antagonist 
· Transmits nerve signals to brain 
· Used in surgery 
· Internal  organs tend to move, so they paralyze them with this 
· Hyoscine 
· Also called scopolamine 
· Use are truth serum 
· Induces semi hypnotic 
· Makes people tell you things that they wouldn’t normally 
· Witchcraft 
· Flying 
· Witch potions 
· Atrophine and hyoscine aren’t water soluable 
· Have to be dissolved in oily or fatty substances 
· They would do this 
· And administer drug into person in mucus membrane, trans dermal absorption 
· Riding a broomstick?
· Original narcotic laws were very specific 
· General structure is what is made illegal 
· If you make a chemical modification then it isn’t technically heroin 
· Legal to take 
· Exsisting drugs were the starting point 
· Original pactioners were chemists 
· Specialized knowledge was required 
· Graduate level, what and how to make material 
· Fentanyl 
· Industrial strength pain killer 
· Restricted 
· Not supposed to use as recreational 
· Methyfentanyl was initially legal 
· 3 atoms diff 
· Very small difference 
· Now you wont go to jail
· Profit margin 
· 200g heroin worth 1 million 
· 200 g of methlyfentanynl worth 1 billion
· Cheap to manufacture and legal 
· China white heroin  sold as 
· Mexican brown aheroin 
· Addicts very commonly OD from methyfenn… 
· Was sold as heroin 
· So people took enough dose as they would heroin 
· But need way less of this stuff 
· Methylfentanyl is a chemical warfare agent 
· Kolokol1 
· Used at Moscow theatre for hostage 
· Killed terrorists with gas using this 
· Is the myth 
· They never said what it is 
· But other people died (hostages)
· Easy to OD on fentanyl 
· Manotick recently become an issue 
· Designer drugs 
· More versions of this 
· W18 compound design based on fentanyl 
· Was designed to study opioid
·  receptor 
· Became a drug 
· China to Edmonton 
· Bunch of people died 
· Drug is still legal 
· Gordon alles takes the first ecstasy trip 30s 
· Mdma tested by military 
· Techniquie for truth serium 
· Didn’t work 
· Made illegal in 1988 
· Restricted because of dangers 
· CHECK SLIDES  
· Reduced inhibitions 
· Sexuality 
· Lack of judgement … most important 3 
· Made in underground labs 
· Saphron? 
· HG (OAC) 2 form of mercury 
· If you don’t clean out it stays in final product 
· Tabs has lots of this 
· Much higher than it should be 
· Hells angels 
· Additives to E 
· Put meth in drug for addiction 
· Methylenedioxyamphetamine, Paramethoxyamphetamine 
· Neurotoxic
· Ketamine
· Veterinary anesthetic (effects similar to PCP) 
· GHB
· “Date-Rape” drug
· Methamphetamine
· 
· Many tabs don’t have any ecstasy 
· Chemical profiling 
· Don’t contain mdma anymore even 
· Ecstasy is a predatory 
· Ecstasy 
· Ghb 
· Ketamine 
· Rohyponyl 

Wed march 30th – 
· Khat contain cathinone 
· Are test kits reliable???
· Based on law enforcement screens. Older chemical tests- produce colours of solids when they have certain drugs in them.
· You need to do 3-4 tests to make this work. (Dark blue vs dark blue vs deep blue)
· It is possible to manipulate the results by adding more of one drug so it doesn’t appear on the drug test. 
· Khat- 
· Consumed as a stimulant. Version of caffeine in a high altitude. Euphoric feeling. Chewed for centuries for this purpose.
· Leaves are chewed as stimulant 
· In larger amounts- dopamine release. 
· Like coffee
· Makes you feel good 
· Feel satisfied
· High doses increase aggression 
· Stimulates fight or flight. 
· Somolia- consume Khat, and later in the day they were very aggressive. 
· Other soilders scheduled appointments during the day when they weren’t as aggressive. 
· (khat)
· As they took more and more drug, more and more aggressive- became hard to carry out military duties against them because of how aggreessive they wer.e 
· Synthetic versons tested as appetite suppressants 
· eople lost too much weight- became life threatening. 
· People sometimes experienced psychosis. 
· Side effects were too dangerous 
· Extreme dehydration
· Massive weight loss
· Highly addictive
· Hallucinations 
· Psychosis
· Paranoia
· Extreme violence
· Syntetic cathinones legal until recently 
· Get around law 
· Crystals 
· Large and salt like 
· Recreational use began in 2002 
· Bath salts 
· Get thru customs, legal
· High doses cause violent psychosis 
· Get dissassociated- become very violent
· Bath salts blamed for violent killings 
· Ronald poppo lost his face 
· Toxicology could not identify the drug 
· It was not the marjiuana. 
· Just because law enforcement cant detect it, doesn’t mean its not there. 
· It is very hard to identify some drugs. 
· Forensic labs need drug “fingerprints”
· Sample of drug to create the fingerprint, you have to match it in the data base. 
· Takes a long time, some labs just don’t have the ability or access to stuff like this. 
· *google finger print*
· Neew versions are constantly produced 
· Bath salts banned in Canada 2012 
· Dea 
· Restricts whole family of drugs 
· K-2 synthetic marjiuana. 
· The majiuana probably had something in it-
· Demerol 
· Synthetic painkiller 
· Use for a long time 
· Knock you out (surgery)
· Frozen addicts 
· Lost complete motor function. Could not move. Frozen. Like a barbie doll. 
· Only could move eyes. 
· Making this stuff in his basement. 
· Wasn’t careful, didn’t make what he wanted too. 
· Sloopy chemist 
· Don’t do it yourself 
· It generates a bi-product
· (HCI)
· The material gets turned into MPTP because of the HCI and temperature change. 
· Substanci niagra- destroys it. Voluntary movement in our muscles. 
· MPTP selectively destroys brain tissue 
· Parkinsons disease- 
· Animal model they can test on now. 
· Partial reprieve with L-DOPA 
· Relieves some of these symptoms 
· 1991 
· Partial recovery 
· Laws to restrict designer drugs 
· Laws have been passed because of this. 
· Thousands of different varieties of one substance. Difficult to ban of all them.
· Chemicals needed to make these drigs are now restricted 
· Accept some. Car products are part of meth- can’t ban those. 
· So just some of them. 
· Can drugs make you smarter 
· Smart= designer drugs. 
· Psychonots- experiment with these drugs- make the new drugs. 
· Ethics ?
· Salt- iodine in the salt – smart drug. 
· Proper amount of iodine creates a huggge difference – 15 point increase in IQ.
· People in canada are smarter because we put iodine in salt.
· Omega-3= we already produce enough. 
· If you don’t get enough its bad for your heath- if you get enough your healthy already. 
· If you get more than we need we will be better than normal- NOT true.
· If north america we get enough. 
· Nothing wrong with taking
· Caffeine 
· Some drugs improve cognitive functions 
· Alzheimer's
· Dementia
· Aphasia
· Schizophrenia 
· Alzheimer's
· Dementia
· Aphasia
· Schizophrenia 
· Small improvements for sleep deprived 
· Because these people are artificially deprived, you can see the results of these drugs better. 
· Impair people artificially then give them the drugs. 
· Narcolepsy drugs 
· Smart drugs- stay up all night to study. 
· Armodafinil
· Olmifon
· All nighter not always good 
· Assembly lines- getting through the day they took these. 
· Repeative tasks.
· “tweekers” they allow you to put the same bult in the same place 5000 times for example.
· Ephedra is widely used 
· Cold treatment- take a bit more = extra concentration. 
· Doesn’t really know if works. 
· Ritalin improves behaviour in ADHD 
· If you have ADHD it helps. If you do not have ADHD- probably doesn’t improve concentration the way you want. 
· FEELING GOOD DOESN’T MAKE YOU DO BETTER 
· Effects are small and variable 
· Some people get a benefit and some people get an impairment.
· Different chemicals in a different brains. 
· Neurotransmitter- too much impairs it.
· Too much dopamine- psychcotic. 
· Cognitive functions have different drug sensitivities 
· Drug may be improving one thing, and messing with something else. 
· Your brain is all connected
· Benefits are highly questionable 
· Small % performance increases, or decreases
· Mainly most people just stay the same. 
· Downside ?
· These side effects are usually listed at the normal dose. 
· Illegal to sell your prescription
· And illegal to buy a presciption off of someone. 
· Spot a fake 
· Counterfit drugs. Very common. 
· Less than 1% of time you buy pharmaceutical its counterfit 
· But out of the market its dangerous and common. 
· $75 billion market
· Why are drugs illegal 
· Health
· Adverse effects
· Personal life
· Destruction of relationships and families
· Society 
· Health costs
· Secondary economic impact
· Fines
· Jail time
· New mandatory minimum sentences  
· Criminal record
· Limits employment opportunities
· Limits ability to travel
· Criminal lifestyle
· Buyer beware



Drugs in the body 
· What happens to a drug in your body ?
· For the drug to work it has to get there 
· Drugs pass many barriers entering the body 
· Getting the drug into the body in the first place, is the hardest part of developing a new drug. 
· Has to get from your stomach to blood stream ect. 
· Every place in your body has a barrier, and reduces the some amout of the drug. 
· Most pass thru digestive system
· Overview 9PICTORIAL OF BARRIERS 
· DRUG LIVER STOMACH SMALL INTESTINE 
· 1. Stomach is first barrier 
· Drug must survive acid and dissolve in water
· -pH, solubility of drug
· Storage device. 
· Strong acid in stomach, typically fluid contents are dissolved in water. Drug has to be able to survive the acid and water. 
· Penecillin does not go good with acid. 
· 2. Most drugs absorbed in small intestine 
· pH, solubility
· Chemical strucuture that will make it survive digestive enzymes. 
· Intestinal cells 
· -lipophilicity
· Passive diffusion. Go through thte cells lining, you have to travel from one end of the cell layer into the other. Biggest challenge the drug faces. 
· Molecules pass thru membranes 
· membranes are like oil and water
· Has to be able to pass through membrane and the chemical membrane of the cell, which are opposite.
· Completely opposite chemistry. 
· It has to have oily properties and water properties which is difficult because usually they do one or the other. 
· 3. Liver removes posions from food 
· -does changes to the chemical structure to help body eliminate it
· Get metabolism and it destroys the drug. 
· Drugs pass many barriers to reach target organ 
· Dose (pill)
· Stomach>intestine>membrane>liver
· Target
· summarize the barriers it needs to cross
· Its inevable. 
· Make sure you have enough drug left when it reaches target
· Drug interacts with biological molecules 
· -does he have original image/biodraw??
· All drugs work in the body the same way. The druug has to physically touch one of the biological molecules to make it do something. 
· Molecules don’t stick at low concentration 
· Dose makes poison. 
· Whether 2 molecules stick together or not depends on how many there is. 
· More molecules = more likely they are to stick. 
· Molecules stick at high concentration 
· Small amounts of drugs do nothing 
· If you don’t put enough drug in body, nothing will happen because nothing will stick to your biological molecules= noo result.
· Minumum dose 
· Increase the amount of drug= stick= effect.
· Dosage of drug to control what it does. 
· Total amount given ensures an effect 
· -2 factors: ability to cross barriers and binding to target receptors
· You can estimate how much each barrier will take and how much the target neeeds. 
· Drugs and desired target = desired effect 
· -tx goes beyond the desired effect
· -effects that occur in addition to the desired effect
· Side effects are undesired effects 
· Drug goes everywhere in body
· Undesired effects
· Harmful
· Beneficial
· Can arise in many ways
· Balance risk and benefit 
· Every drug has a side effect. It is guarenteeed. 
· If it does something in the body it will also produce something in your body that you don’t want to happen. 
· Reflex response produces an undesired effect 
· Capsaicin example 
· Does exactly what you want to happen.
· But also something that you don’t want.
· Vaccines may cause fever 
· Drugs work correctly in the wrong place 
· Aspirin can cause stomach irritation 
· Prostaglandin inhibition
· In muscles gives pain relief
· In stomach gives irritation
· Example of drug interacting with non-target biomolecule
· Stomach bad- muscle good. 
· Drugs interacts with wrong biological molecule 
· Diphenhydramine causes drowsiness 
· Antihistamines. 
· Supress innate immune reactinon; water eyes etc. 
· Binds to other shit you don’t want it to; sleepiness. Wrong bioligical target. 
· Safety testing in animals 
· Tyically keep animals as small as often; they are small- use rats.
· Small animals are cheap
· Don’t have to produce a lot of drugs for them, don’t have to feed them a lot. 
· Primates
· After small animal; primate that has a particular similarity to humans. Still as small as possible.
· Animals in safety testing 
· 60,000,000 per year
· 30,000,000 rodents
·      200,000 dogs
·        50,000 primates
· Sulfanilamide tragedy result of no testing 
· No testing all together; even in animals. 
· They ended up killing hundreds of people. 
· Perminately damaged others. 
· Thalidomide effects result of limited testing 
· Animal they chose, gave wrong effect. 
· Birth effects of babies, that mothers took.
· Complexity of a livig animal cannot be simulated 
· They try to do this, but as it turns out with our technology you have to go to animals. 
· The complexity of an alive animal cannot be replicated easily. 
· Maybe in the future. 
· Insulin originally isolated from dogs 
· 60 years diabetic got insulin from sacraficed dogs. 
· Pro animal 
· Pills contain more than the drug 
· Excipients
· Fillers
· Stabilizers
· Preservatives
· Binders
· Absorption enhancers
· Flavors
· Colors
· Food additives are used
· Experiments have to be well designed and necessary. 
· Courts and government must accept alternatives; testing on drugs is so common, the courts are not likely to accept any other alternatives
· Fillers are important for safety 
· Stabilizers protect drugs from oxygen 
· Preservatives protect from microboes 
· Contain organic mechanisms. 
· To protect your drugs from being eaten, they put preservatives (so they don’t get moldy)
· Sodium benzoate from cranberries (preservative) you can make this from oil and make it more economically. 
· Colour
· 
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Drugs in the body … on slide 74
· Most drug development money spent here
· 90 % failure rate
· Testing for safety and efficacy in humans

· Clinical trials phase 1 trials for safety 
· Looking for severe side effects 
· Test 100 healthy people 
· Test for dose amount 
· Few 100 dollars to participate
· Often recruite in universities 
· Phas 2 
· 100-300 patients 
· Side effects, how common they occur 
· Efficacy – does it work 
· Dosing – rough idea 
· Phase 3 
· 1000s of people 
· Numbers are bigger but same as phase 2 
· More uncommon side effects 
· Double blind study 
· Patients and doctors don’t know who got placebo 
· Requires large number of patients 
· Look for statistical differences 
· Keep eithical 
· Nuremberg code of ethics 
· Informed consent 
· Prior animal studies 
· Benefits outweigh risks 
· Qualified scientists
· No suffering 
· Nazis crossed the line 
· Ww2 
· Denied water, how long does it take to freeze to death 
· Auschwitz 
· Wound comparing 
· Drug development requires 8-10 years 
· Patent lasts 20 years 
· Large profits recoup investment quickly co
· Companies need exclusivity to recover costs 
· Only get 10-12 years to make money before patent expires 
· Then the price reduces 
· Brand name vs generic 
· Always ask for generic version 
· Now is free to offer you cheaper prices 
· DAW 
· Dispense as written 
· They don’t like this 
· They must dispense exactly what written on prescription if doctor writes this 
· Each year incorrect prescriptions kill 10,000 
· Drug companies spend more money on marketing 
· R AND D constitutes 16% of cost 
· Marketing constitutes 23 % of costs
· 
· 60% of marketing targets doctors 
· Companies spend 40,000 per doctor 
· Back in the say would give them a laptop or trip to prescribe a drug
· Omeprazole molecule comes left or right handed form 
· Omeprazole 
· Esomprazole 
· Chiral switch 
· Prilosec included 2 drugs
· Molecules were mirror images of each other
· Both equally safe
· Both converted to the same active form in the body
· Nexium included one mirror form only
· Metabolized slightly slower than other mirror form
· Introduced just before Prilosec patent expired
· 
· Advertising to doctors used interesting data 
· Drugs last longer in body 
· Take less pills
· New and improved last 15 and a half hours 
· Doesn’t matter if one last 13 or 15 the patient will take same amount of pills anyways 
· Compared drugs in different doses deliberately to make it look like there was a difference 
· Ethical (brand name) pharma companies 
· Discover and develop drugs
· Spend $1 billion on research for every new drug
· Receive 20 years of patent protection
· Clock starts when substance is first made
· Usually 8 – 12 years market exclusivity
· Patent protection is important to ensure the supply of new drugs
· Generic pharma companies 
· Manufacture and sell drugs once patents expire
· No or low R & D costs
· Generic drugs are equivalent to “name brand” drugs
· Same substance
· Same dose
· Same biological activity
· Calculate the price per pill or price for 100 pills (easier)
· Name brand box of 36 for $42
· $42/36 = $1.17 per pill or $117 for 100 pills
· Generic box of 24 for $36
· $36/24 = $1.50 per pill or $150 for 100 pills
· Generic brands playing games are not always cheaper 
· Recent price increases for drugs 
· Getting out control 
· Dramatic increases 
· Pure cash grab 
· Valliant pharm based in new brusinick … up to 20x the price for no reason 
· Worlds biggest jerk 
· Martin shkreli 
· Born 1983
· Graduated 2000
· Venture capitalist
· Founded Retrophin (biotechnology company) 2011
· Forced off board in 2014
· Founded Turing Pharmaceuticals in 2014
· Arrested for securities fraud in 2015
· Turning pharmaceutical 
· Small biotech company started from 3 off-cast R&D programs
· Bought manufacturing capability for Daraprim 2015
· Raised price from $13.5/pill to $750/pill
· Daraprim 
· Treatment of protozoan infections
· Toxoplasmosis (spread in cat feces)
· Malaria
· Sold since 1953
· WHO lists it as an essential medicine
· Off patent since early 1960’s
· Last 50 years been a generic drug
· No rights to off patent drugs 
· Each drug has to be custom manufactured
· Process is FDA approved and inspected
· Each process has set up costs
· Right equipment
· Procedures and inspections put in place
· Difficult to make money from small market drugs
· Many only manufactured in 1 place
· Companies go after small market drugs because its not worth anyone else time 
· Market for shreelis drug was small 
· Approx $ 670,000 total sales (2010)
· Glaxo sold for $1/pill
· 12,700 prescriptions
· Approx $ 6,300,000 total sales (2011)
· CorePharma purchased manufacturing
· Raised price to $13.5/pill
· 2,000 prescriptions
· Approx $9,900,000 total sales (2014)
· 8,800 prescriptions
· Prescriptions are decrasing 
· Milked it by raising price 
· Turing pharmaceuticals 
· Bought manufacturing rights to Daraprim for $55 million
· Total sales of Daraprim in 2014 $9.9 million
· Should only generate 0.7 million/year
· Pills cost much less than $1/each to make
· No patent, small market prevents competition
· Raised price 5000 %
· Small market excludes competition 
· Costs to set up manufacturing capacity too high
· $1-3 million
· “Actual” market is about 0.7 million in sales 
· Investing in capacity won’t pay off
· Market is too small
· Part of a trend in old drugs 
· Prey on lack of knowledge about science 
· Many new drugs are orphan drugs
· Small markets (few thousand patients)
· Must pay off huge development costs (billion)
· Cost per treatment is huge ($100,000’s)
· Pubic doesn’t know the difference between old drug and new drug
· New orphan drugs are expensive
· Old orphan drugs are not
· R & D paid for long ago
· Manufacturing costs very low
· Worlds most expensive drug 
· Alexion 
· Million dollars a year for one patient to get treated 
· Solaris is wolrds most expensive drug 
· Alexion pharmaceuticals
· Monoclonal antibody
· $700,000 per patient per year
· Developed for arthritis (failed)
· Company found it worked for 2 rare diseases
· Paroxysmal nocturnal hemoglobinuria  (PNH)
· Atypical haemolytic uremic syndrome (AHUS)
· Approximately 2000 patients in North America
· $2.1 billion total sales (2014)
· Alexion pharmaceuticals 
· Founded in 1992
· Only product is Solaris 
· Marketed 2007
· First year of sales made $66 million
· Currently employ 2,400 people
· Canadian r and d company 
· Budget of approx. 25 million (1992)
· Approx. 100 employees 
· Costs approx. 250,000 per employee
· Solaris total sales to date 6 billion
· From 1992 to 2007 company made no money
· Expenditures 
· Probably $35 million/year (R &D)
· Probably $70 million/year (clinical)
· First clinical trials 2002
· During this time, company likely spent $400 to $800 million
· Company did not significantly expand until after Solaris was on market
· Solaris total sales to date 6 billion
· $2.1 billion (2014)
· $1.5 billion (2013)
· $1.2 billion (2012)
· $0.8 billion (2011)
· $0.5 billion (2010)
· $66 million (2009)
· Money went back into the company 
· They decided to expand 
· Kept the price fixed 
· Costs of drug to consumer 
· Number of patients
· Length of treatment
· Need to pay $1.7 billion development costs
· Need to pay manufacturing, shipping, marketing 
· Need to make profit
· Need to make future investments
· Drug price should change once discovery costs paid 
· $1.7 billion development costs
· 10 to 12 years market exclusivity
· Generic companies have no R & D costs
· Generics should be significantly cheaper
· Name brand prices should reduce once generic available
· Once patent comes in other companies can charge lower 
· But generic price is actually super close to other price 
· And doesn’t eveer decrease to what is shoulde 
· Lipitor  most successful drug 
· Peak sales $9 billion (2010)
· Introduced 1996
· Off patent 2011
· Sales $3 billion in 2014
· Total sales $ 131 billion (1996 to 2014)
· Cost $1940 per patient per year (2014)
· $4/pill
· 155,000,000 prescriptions per year
· Lipitor still makes money 
· Off patent in 2011
· Generic versions available
· Cost similar to name brand
· Prices only dropped once more than 1 generic version available
· Sales of Name Brand Lipitor in 2014 $3 billion
· Trend towards orphan drugs 
· Fast track FDA approval 
· Longer market exclusivity 
· Doctors can switch indications once on the market 
· So far insurance companies willing to pay 
· Unsustainable trend in medicine 
· Most health care spending happens in the last 30 days of life 
· Can easily spend millions 
· Cost of cancer treatments (US)
· Non-invasive treatment
· $14,000
· Surgery
· $123,000
· Chemotherapy
· $100,000


NUTRACETICALS 
· Refer to things like health supplements and vitamins 
· Modern migration towards herbal remedies 
· Organic, natural 
· Big money spent on this 
· Organic products are becoming popular 
· No additives 
· No synthetic pesticides … but they can but natural pesticides 
· No synthetic fertilizer 
· No GMOS 
· Canada organic 
· USDA organic 
· Its only really organic if the SEAL is on it 
· Regulations over the use of natural 
· Natural literally means nothing 
· Can call anything natural 
· “my microphone is all natural”
· Herbal remedies are a $20 billion business 
· Not produced in the way you think they are 
· Herbals are mass produced 
· Factories 
· Grown industrially 
· Pesticides are sprayed 
· Often produced outside north America in which the rules are different 
· Herbal industry is a wild west situation 
· Very few reals 
· Modern drugs are standardized 
· Purified substances 
· Consistent doses 
· Guaranteed 
· MOST HERBAL PRODUCTS ARE NOT 
· Misleading labels 
· Herbal extract… 200 mg … OF WHAT 
· Coffee is an extract 
· Which omega 3 in in your fish oil 
· Eicosapentaenoic acid 
· Docosahexaenoic acid
· They can list whatever they want 
· No benefit to omega 3
· Greenland study 
· Testing is limited or non-existent 
· Safety is based on “past history”
· Adverse event reporting not required
· Efficacy is based on “previous reports”
· Doctrine of signatures
· Doctrine of humors
· Anecdotal evidence
· In the US you don’t have to do any of this 
· Quality of science is highly variable 
· Echinacea 
· Used to treat colds 
· Use vague terms 
· Been sold for 200 years 
· Snake oil 
· Arthritis medication from doctrine of s. 
· Has no effect on colds 
· Cold fx is most popular cold remedy in Canada 
· Cherry picked which patients go in each group
· Found no difference between placebo and cold fx 
· Glinkolides increases circulation in brain 
· People took this and spun it… say it makes you smarter NO 
· INFERES WITH BLOOD CLOTTING 
· Palmento for benign prostate hyperplasia 
· Label is carefully written 
· Garlic 
· Used by Egyptians to improve strength 
· Adolphus hohensee and garlic cleansing 
· Stick in but for 24 hours 
· If you start to smell like garlic it works 
· Not 
· People like visible effects 
· Citric acid and NaHCO3 
· Make sodium citrate 
· Allicin thought to affect cholesterol 
· Garlic uses allicin for protection 
· Compound very unstable 
· Garlic makes I when it needs it 
· Garlic compouns 
· Alliin and alliinase  allicin 
· Animal bites in and the chemical mix together creating the spicy flavour 
· Humans like it 
· But animals don’t like and so they stop eating it 
· Garlic cant store ALLICIN but can stor two others to make it 
· Allicin is unstable 
· Garlic breath 
· Gas exchange in the lungs 
· Doesn’t originate in mouth but comes out blood and sweat 
· Allimax extracts 
· Its unstable 
· Garlic powder isn’t good because it decomposes over time 
· Supplements contain variable amounts of this by definition 
· Garlic does not reduce cholesterol 
· No impact 
· St johns wort taken for depression (hypercium perforatum)
· Active ingredient is not actually there 
· DOESN’T WORK 
· Might improve mild depression 
· Major no effect whatsoever 
· Herbal remedies are regulated as foods 
· No safety testing done 
· Just pesticides 
· No efficacy testing is needed 
· In Canada just some clinical trials 
· Herbal clinical trials 
· No placebo is used
· Small groups of subjects
· High attrition rates
· Publication biases
· Positive results more likely to be written up
· Positive results more likely to be published
· Positive results increase the “quality”
· Advocate groups unlikely to publish negative results
· Small studies are an easy way to get positive results 
· Many natural supplements do not contain active ingredient 
· Sell same product three different times 
· As three different products 
· Same active ingredient 
· Decaf tea 
· Tea leaves 
· Extract tea 
· Caffeine 
· Can sell you leaves and not tell you that caffeine is extracted
· Can sell the caffeine to coca cola 
· Can sell the extacted tea without saying there is no caffeine 
· Purity of natural supplements is questionable 
· Pesticide residues
· Heavy metals
· Undeclared pharmaceuticals
· Spike with pharmaceuticals to make it actually work 
· Add Viagra 
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· In less than half of the product purchased they had what was actually in there 
· Some products contain dangerous plants 
· Black cohash?
· Liver problems 
· St johns wart 
· Heart attacks 
· Deactivate liver 
· Liver destroys certain amount of drug 
· They dose it based off of it 
· Goes after enzyme 
· Potentially affects 50% of medications 
· Grapefruit 
· Inhibits liver function 
· Lead to overdoses 
· Kava kava for a feeling of well being 
· Spit into bowl 
· Full magic from plant 
· Contains kevalactones which damage liver 
· Removed from market in 2002 
· Still available under the counter 
· Back room
· Weight loss drugs 
· Do not make you lose wait 
· Amphetamines 
· Fight or flight 
· Supress appetite 
· 15,000 complaints
· Heart attacks
· Strokes
· Seizures
· Deaths 
· Lose ten pounds easily 
· Ephedra is still availle 
· Bitter orange contains amphetamine like compounds 
· Scientific discoveries are often twisted 
· Glucosamine 
· Cartilage 
· If you don’t have enough you wont have cartilage 
· If you have extra amounts then youll have or cartilage 
· For arthritis 
· Doesn’t work 
· Dr. henry k beecher and the powerful 
· “interpreted under the unknowns technique as a real therapeutic effect, being produced in 35.2 ± 2.2% of cases.”
· People will get sicker if you are mean?
· If patients participating in a clinical trial can improve simply because they believe they are receiving an effective medical intervention, how can anyone have any confidence in the results of any clinical trial that did not employ a placebo?” 
· Comparisons of placebos 
· Colours are important 
· Bitter pills typically work better than sweet 
· Medicine supposed to taste bad 
· Capsules work better than tablets 
· Injected placebos look better than pills 
· Expensive fake medicine is more effective than cheap 
· Drugs work better than placebos 
· Power of suggestion
· Difficlut to hide effects from patients 
· Side effects are dtronger with drugs 
· Some drugs are so effective that placebo are not required 
· No placebo effect for surgery 
· Placebos 
· Pain 
· Depression
· Plausibility is important 
· Supplement should contain substance with biological acitivty 
· Doesc chemical actually work 
· Consumer safety is important 
· Is ignorance really bliss
· Cynade used to kill cancer cells
· But it doesn’t work 
· Don’t use
· Science vs magic 
· Science
· Collect facts
· Draw conclusions based on those facts
· Test your conclusions in several ways
· Magic, superstition
· Draw the conclusions you want
· Find some facts to fit those conclusions
· Paulinh and mega dose vitamin C 
· He figured out he stopped getting colds 
· Thought the vitamin c was preventing and curing 
· Well published books 
· Thought it could cure cancer 
· Clinical studies show no benefit 
· Risks were unknown 
· Retaliated 
· Didn’t want to test 
· Were making money off vitamins 
· FDA banned from vitamin regulation 1975
· Fda attempted to regulate supplement industry 1990s
· Still not allowed 
· Dietary supplement health and education 1994 
· Supplement industry is unregulated 
· Clinical trials may not mean anything 
· Range of evidence 
· Considerable flexibility for clinical work 
· Efficacy testing is NOT required
· Herbals cant be patented 
· Cannot afford clinical trials 
· Adverse event reporting on honor system 
· Government approval gives false impression 
· Limited or no efficacy testing
· Standards are “flexible”
· Limited or no safety testing
· “past experience”
· No enforcement
· No inspections
· Top 10 health frauds complied by FDA 
· 1 Arthritis products
· Copper bracelets, mega-vitamins, herbal remedies
· 2 Cancer treatments
· Laetrile, vitamins, minerals
· 3 AIDS cures
· Antibiotics, vaccines, herbal tea
· 4 Weight loss
· Amphetamines, vitamins, herbals
· 5 Sexual aids
· Aphrodesiacs, erectile dysfunction, male enhancement
· 6 Baldness cures and Bust enlargers
· Only minoxidil is approved for baldness
· 7 Chelation therapy
· EDTA, vitamins, minerals
· 8 False nutritional schemes
· Bee pollen, wheat germ capsules
· 9 Muscle stimulators
· Medical use only
· 10 Candidiasis 
· MANY PHARMACEUTICALS ARE NATURAL  
· Taxol
· Penicillin
· Erythromycin
· Digoxin
· Bleomicin
· Colchicine
· Ergotamine
· Morphine
· Capsacian
Finish notes…
Natural or artificial ? 
· You don’t know what is in the pills- do you trust the company. 
· Pharacist is regulated and so is the drug. You can trust it. 
· You can’t trust the natural source. 
· Bloodletting 
· was common in 1800
· Painful and useless way of treating disease- usually makes it worse than better. 
· Samuel Hahnemann opposed bloodletting
· Hahnemann applied the doctrine of signatures
· Thought that remedies became stronger when diluted
· Diluted it to the point that there was nothing left to it really 
· Putting a drop of wine in the water. 
· Succession was important 
· Had to be shaken not stired.
· Shaken a certain way. 
· Final treatement contains only water
· No molecules left. Water has this magical memory of what used to be in it- this allows you to cure treatment. 
· Homeopathy is the ultimate placebo 
· Sell you something that has nothing in it what so ever. Supposed to have a memory of what was in it in the past. 
· Dilution 
· Cyanide 
· Deadly posion 
· Homeopathic cyanide 
· Lethal dose 
· Dissolved in water
· Take on drop
· Dilute in water
· ?


Mon April 11th … last class
Love and attraction 
· Emotions result from chemical interactions 
· When we get angry or sad these arise from chemicals that happen in our brain. 
· Because these types of things are chemical events, we can change peoples emotions depending on how chemical substances move around.
· Formation and maintenance of relationships 
· Attraction
· Romantic love
· Attachment 
· Love
· Pleasure
· Sex
· Addiction
· Chemical reaction in body 
· Chemistry of attraction – pheromones 
· Substance produced by an organism that elicits a specific unlearned response in another member of the same species
· Pheromones- chemical used to comminute between the two species. You behave like a robot when your pheromones are being used. 
· Female silkworm moth secretes bombykol
· Average insent- 12 different programmed behaviours. 
· All emotions are a different mix of these 12 different programmed things. 
· Attract one insect to another – bombykol 
· Male moth has specialized antennae 
· This allows them to detect the chemical. 
· Functions like eyes. 
· Antennae engineered to detect bombykol
· Appearance of the male changes. 
· Antennae – increases surface area (external nose)  when he smells the bombykol.
· This is an unlearned robot response when he smells bombykol- flies to the female without thinking. 
· Pheromones are messenger molecules 
· Messenger- by air. 
· Male antennae has receptors. 
· Recruits second messenger.
· Biological response- fly towards the female. 
· Used for pest control 
· Relatively non-toxic (fragrance)
· Species specific
· Tiny amounts required
· They can’t stop themselves when they smell this. They have no control over it.
· Less toxic way to kill insects. 
· Bait lures and traps 
· This didn’t work very well as a pest control; didn’t replace pestisides. Important because it made integrated pest management.
· Sticky insides 
· Integrated pest management 
· You don’t have to blanket spray it- only when volume increases- more effective way at using pesticides. 
· Periplanone is the most potent pheromone known
· 75,000 virgin cockroaches to obtain 20 mg
· Detection threshold < 0.000001 mg
· Extract from female cockroach. 
· Microgram- millionth of a gram 
· Used by the CIA 
· Really, you cant just make this up
· Cockroaches followed the spies around.
· they put it on people and cockroach would follow. 
· Chiloglottis trapeziformis uses wasp pheromones
· Used by different species. 
· Benefit of the secreter. 
· Orcid- flower pheromones- more attractive than a female wasp. *cycle that involves pollination*
· Flower pheromone is more attractive than female wasps 
· On plant 
· Dust with pollin 
· Ophyrus exaltata uses bee pheromones 
· Mixture of chemicals
· (Z)-7-hexacosene
· (Z)-7-pentacosene
· (Z)-7-tricosene
· The plant mimics this phermones. 
· It attracts a bee. 
· The flower looks like a fuzzy insect. 
· Mixture is duplicated by the flower 
· The flower secretes phenome- tries to cockalate with it- releases polin- goes plant to plant pollinating. 
· Doesn’t have the proper brain stucture- does it instinctively
· Overlapping pheromones 
· Autogrpaha californica
· Elephant and butterfly
· Elephant- in their urine. (attractive for males)
· Female dogs in heat secrete methyl paraben 
· 1970- important pheromone ? Males go crazy and try to get the female. 
· Dog Lysol 
· Bitch spraying 
· Spray to mask dog 
· Methyl paraben is a common preservative 
· Humans wear a lot of this stuff; hand cream and make up incorporate it as a perservative. 
· If this was a phermon- male dogs? 
· Probably not a pheremon for dogs. 
· Truffles 
· Grow underground near oak trees
· Truffles- type of fungus. Very expensive because they are hard to find. Grow deep under the earth= hard to find. 
· Female pig used to find truffles 
· They have a good nose 
· Female pig will because attracted to wear the truffles are located- guides the locator. It is a pheremon for pigs. 
· Truffles and boars produce androstenone 
· Now use dogs 
· Attracted female pigs 
· Androstenone used in boar spray 
· Spray this stuff near the nose of the female pig- receptive to sex from the male – will accept artificial sex. 
· Have to sit on their back so they believe it is a male pig. 
· Also present in human sweat 
· Male sweat releaxes women 
· Real but small effect 
· Andron – first perfume to use androstenone 
· Males attracted to this on women?
· Some kind of scientifically made. 
· Found in many perfumes 
· Engineered to attract the opposite sex. 
· Axe 
· Contains androstenone 
· Gives this robotic attraction 
· Skatole produced by intestinal bacteria 
· Break down of a lot of proteins in your intestine. 
· Skatole- smells like shit ( litertally)
· In high doses- rotting skin. 
· Produced by oral bacteria 
· As you go through the day- bacteria live and thrive- what produces bad breath. 
· Flavour and fragrance industry makes large amounts 
· Why? Perfume 
· Skatole is called civetole in perfumes 
· Every perfume you buy – unless you buy super expensive perfume (thousands of dollar perfume ) 
· They call in civetole- they don’t want to call it skatole because of the  shit
· Civet oil from the civet cat - $600 per kilo 
· When you buy the really expensive perfume you are getting civet oil
· Comes from the anal glands of the civet cat. 
· Hard to make civet oil synthetically. 
· Civetole for glamour 
· In high amounts- unpleasant smell
· In small amounts- pleasant smell. 
· Skatole naturally present in flowers 
· Orange blossoms- skatole in it- small amount = smells good. Vanilla 
· Is also an artificial flavour 
· Ice cream, jams and jelly 
· Pleasant and unpleasant 
· Dose 
· Small quantities it is pleasant 
· Large amount = rotten meat
· Musk is a very expensive substance 
· 100,000 per kg 
· When you buy cologne- you are not getting the real musk.
· Musk deer anal glands. ( you have to kill the deer to get the glands- rare animal) super expensive. 
· It is illegal in some places.
· Black market substance 
· Synthetic musk is now used 
· Muscone- hard to make synthetically.
· Musk ketone- dramatically different synthically (its close but not the same at all)
· Axe contains musk ketone 
· Do human pheromones exsist?
· Attract the person to you (point of it) 
· is this all legit ? 
· A lot of evidence; humans do not a strong phermone is we have one at all. 
· Insect  have a lot ; but humans don’t have this robotic response like insects. 
· We do not have vomeronasal organ- insects (or mammals) that responsd to pheromones do though. 
· Do human pheromones exist
· 1970-80
· Synchronization of menstrual cycles 
· 2 woman in the same room; over a period of time they synchronize their menstrual cycle
· Pheromone being exchanged by them. 
· Human attraction is primarily visual 
· Romantic love stimulates chemical reward
· Attachement between 2 people. 
· The middle part of the brain. 
· Dopamine 
· Phenthylamine released during romantic love increases dopamine levels 
· Effects similar to cocaine, tobacco and amphetamines 
· “feel-good” drugs
· Dopamine- reward chemical- part of learning. 
· Release of dopamine= addiction. 
· Get sensations similar to taking drugs when you are in love. 
· Found in chocolate 
· Dietary PEA cannot enter brain from bloodstream 
· Chocolate-  love for chocoolate does not involved the phenylethlemyne- does not have the capacity to get into the brain because of the blood brain barrier. 
· Increased dopamine during early stages of love causes serotonin to decreased
· Serotonin controls mood
· High levels = anxiety
· Normal levels = balanced personality
· Low levels = depression, obsessive compulsive behavior
· Long term emotional make up 
· Emotions are high normal or low it controls your overall mood. 
· Being love you trigger “obsessive complusive behaviour” --> of your partner. 
· Long term attachment and bonding 
· Vasopressin & oxytocin (circled)   sexual behaviour and reproduction. Present in humans. 
· Oxytocin- female
· Vasopressin- male
· Increased levels when you are in love. 
· Oxytocin released during labour 
· Stimulates contractions. 
· Important in development of bond of mother and child. 
· Mother is flooded with hormone- put the baby on the chest as fast as you can. Closeness between the two creates the bond. 
· Oxytocin released during lactation 
· When baby is breastfeeding- sucking releases oxytocin. 
· Oxytocin= bond. 
· Small sexual pleasure. 
· Oxy and vasopression released during sex
· During orgasm – important part of long relationship. 
· Prairie voles produce oxytocin and are monogamous 
· Stay together forever 
· Oxytocin antagonist leads to promiscuity 
· You can change the hard wired behaviour of this animal
· Mountain voles do not produce lots of oxytocin 
· It is promiscuous (multiple partners)
· Experimented to see if oxytocin to see if they can do the change in the opposite way. 
· Lack the receptors 
· Didn’t work 
· Molecules disassociate at low concentration 
· They don’t have a lot of oxytocin- so its hard for them to stick together. 
· Molecules associate at high concentration
· Voles didn’t have enough receptors 
· Genetically modified receptors to interact with oxytocin
· They became more social- they were still promiscuous- there is something blocking this.  
· Are humans monogamous 
· Divorce
· Adultery
· Pornography
· Polygamy
· Most mammals are promiscuous
· Only a small amount of monogamous . 
· Biology is directed more towards promiscuous
· Aphrodisiacs from the doctrine of signatures 
· Chemicals that people use to increase their sex drive- or to attract a person of the opposite sex (aphrodisiacs)
· Mainly used by men in the past – increase their performance.
· More recently have been advertised for women. 
· Rhino horn 
· Chinese did this
· Injected themselves
· Led to distinction of them. 
· Aggressive animals 
· Common stinkhorn is just a mushroom 
· Looks like a dick
· Oysters resemble female genitalia 
· Horny goat weed
· Chocolate 
· Tetsotone increases sex drive in men AND women 
· Men have some estrogen 
· Cocaine may promote hypersexuality 
· Ecstasy reduces inhibitions 
· Spanish fly is  a beetle
· Viagra
· Kill the insect- dry it and crush it up. Use the powder of this.
· However, it doesn’t work with humans- only in bulls. 
· Crushed beetles in bull breeding 
· Apply a little of this to the top of the bulls penis. Gives it a tingly feeling. They will empty the bladder. And it continues to burn. So then they have sex 
· Cantharidin is a dangerous irritant 
· Dangerous to use in humans. Create extreme blistering. 
· Very strong reaction. 
· Internet version contain capsaicin 
· Capsaicin- chili powder. 
· Produces same sensation on your penis. 
· Alcohol is the number 1 aphrodisiac 
· TDF … too drunk to fuck 
· Yphimbine from yohimbe is not an aphrodisiac but is used as one 
· Used for ED 
· If you use too much of it, you can get a condition where you can get a long lasting erection 
· The mechanism you get an erection from – increase blood. Something fills with blood (like a balloon)  when you inflate it with blood it tends to squish the other tissues and is dangerous. It can kill your penis and have to get cut off. 
· Eritcile dysfuntion 
· Biochemical basis 
· 1980 
· Thought it was a psychological condition 
· Vasodilation produces an erection 
· Relfex response. 
· You don’t get an erection because your brain is stopping it. 
· Block the nerve signal to get an erection 
· Giles Brindley at the 1982 meeting of the American Urological Association
· Had an errection during the whole talk . 
· Delivered the goods 
· Wives were there etc. 
· Wasn’t normal audience it was doctors 
· 
· Penile prosthesis, semi rigid rod 
· Permant erection 
· Inflatable chambers 
· Rip out a part of your penis and put something in it so you can pump it up to get an erection. 
· Surigal implant  male enhancement 
· He allowed people to touch his penis to prove it was real 
· Alprostadil was effective but sales were poor 
· Delivery method sucked – had to inject it. 
· Didn’t sell well. Showed that it was a physical and not mental condition. 
· Viagra 
· Safe
· Rapidly entered the body
· Inhibited a known enzyme
· What is the disease?
· Viargra was a failed blood pressure treatment.
· Almost threw it out. 
· Was useless for angina 
· Dialates blood vessels thought it couuld help this- does not treat this.
· Could this be used as an impotence drug
· Drug had been developed for hypertension
· Failed
· Drug was tested in clinic for angina
· Failed
· Side effect suggested use for impotence
· Was this real?
· Before investing additional $$ company needed to verify the result
· What there a biolchemcial basis
· Was there a market
· How could they see the effec.t 
· Drugs which produces NO erections 
· NO is a molecular messenger 
· PDE- destroys the signaled molecule. 
· NO- switches it on. 
· Healthy men produce enough NO to get erections 
· Impotent men do not make enough NO 
· PDE eats it all up 
· Viagara inhibts PDE. 
· Viagra blocks messenger recycling 
· Pilot study reported 83% improvement with 1 dose
· Only 2% of men reported impotence 
· Because this was a sexual problem, a lot of men didn’t talk about it. 
· Patients lined up for clinical trial 
· They had to turn people away because there were so many people. 
· How to conduct clinical trials 
· Diaries were used 
· Men kept a record of the pills they took- when they can perform and when they cant
· Good scientifc evidence. 
· NOBODY returned Viagra 
· When you drop out of a clincal trial you have to bring the pills back 
· People loved the drug. 
· Patients begged to be kept on drug
· Period of a year you cant use the drug after the clinical trial – but people didn’t want to wait. 
· They wanted compassionate use. People that were involved in the clincial trial got it. 
· US is a conservative country
· Bob dole was a stroke of genius 
· Republican senator
· conservative
· War hero
· Lost right arm in WWII
· Presidential candidate
· 1996
· It was OK to ask doctor 
· He said he was an erectile dysfunction- since he had it, it was okay to have it. 
FINAL 
· Emphasis on material after second mid term
Approx  25  25  50   split
· Final assigned reading only (terminal illness)
· Don’t look for exact phrasing
· Careful of over-analysis
· No word games
· One right answer only
· If you are not sure ask
· Mid term 1   10 to 30 %
· Mid term 2   10 to 30 %
· Final exam   40 to 80 %
· Bonus 1 %
· 


