Topic 2 Pain 

Prescription drugs 
· $300bil per year (US) 
· Requires doctor’s prescriptions 
· [bookmark: _GoBack]World-wide $600 bill

Over the counter- OTC
· $25bil per year (US)
· No prescription required 
· Some are “behind the counter”- still have to ask pharmacist but no prescription required 

Top otc meds
· Cough and cold: 4.1b
· Pain reliever: 2.7bil
·  Antacid
· Toothpaste 
· Laxative  
· Most most money on cough  and cold even though pain is the most COMMON 

Important considerations when buying 
· Safety 
· Dose makes the drug 
· Instructions for dose and effective response 
· More drug isn’t going to make a bigger effect necessarily, more about body weight and height 
· Dose makes the position,  meds also list harmful dose 
· Under warnings they list the side effects 
· Indications
· What is it used for? 
· Many people take the wrong drug
· People take drugs unnecessarily 
· Laxatives are taken too often, mostly by old people 
· Counter indications 
· When you should NOT use 
· Conditions (diabetes, heart issues_ 
· Drug combinations 
· Foods
· Natural remedies can also interfere 
· Mostly important for prescription 

Side effects 
· All drugs have side effects
·  Effect- what is it?
· Infor is easy to find 
· Label or box 
· Google
· Incidence- how common is it 
· Info is hard to find 
· Need both to evaluate risk 
· There is no 100% safe drug 

Pain relievers most common OTC drug 
· 2.7 bill per year in NA 
· 50 billion tablets 
· 16,000 tones/year enough to fill 500 dump trucks 

Aspirin- world’s most popular drug 
· Other ones are alcohol and caffeine 
· Top three drugs are.. :
· Asprin 
· Alcohol 
· Caffeine 
· Nicotine (?)

Salix
· Genus (family)
· Willow 
· Poplar 
· Wintergreen 
· Salicylate 
· Asprin starts with a plant, first ever artificial drug to be made 
· Sumerians used willow leaves for pain in 2,200 BC
· Egyptians used willow for inflammation: recognised plants gave these effects
· Knowledge of herbs lost in the dark ages- erased from church domination
· If you used a plant and it worked it threaten the church so they said don’t use it 

Reverend Edward stone (1702-1768)
· Rector in Church of England 
· Described treatment for ague (fever) in 1763


Willow bark has a bitter taste 
· Similar to quinine
· Was walk-in gin the words, taste things that could cure his fever, tasted willow and said it tasted like quinine 
· Doctrine of signatures: 
· Association between disease and cure 
· People who live near swamps get malaria
· People with malaria have fever
· Treat malaria with quinine 
· Quinine is bitter
· Willow is bitter 
· Willow grows in swamps 
· Willow bark is the cure!
· Dum logic 


Willow bark for fever
· Dried bark 
· Ground to powder 
· Given for fever
· Could also be used for pain 
· Expensive, limited supply and variable effectiveness(no quality control) 

Active ingredient in willow is salicin 
· Isolated in 1829 
· 1.5kg of willow used to make 30 g of ingredient 

Salicin converted to salicylic acid in 1838 
· Better drug than salicin (lower dosages) 
· Occurs in meadowsweet flowers (small amounts) 
· Analgesic-pain 
· Antipyretic-fever
· Anti inflammatory- swelling 
· Salicin acid manufactured from coal tar- Kobe Schmitt reaction 

Coal tar waste in 1800s
· To go from coal to gas, there was tar as waste

Synthetic vs naturals 
· Natural: 58 bil tablets requires 2 mil tones of bark 
· Synth: 58 bil tables req. 62 thousand tones of oil 
· Manufacturing industry found a use for its coal tar 

Dye companies specialized in coal tar chemistry 
· Created an industry where people could use their cola tar to dye stuff 
· They also began to make salicylic acid- pharmaceuticals make more money 
· Dye companies became the first drug companies 

Salicylic acid was a drug with problems 
· Analgesic , antipyretic, anti-inflammatory yes 
· BUT it had a bitter taste 
· Caused stomach irritation 
· Sometimes life threatening 


Felix Hoffman
· Father had arthritis 
· Took salicylic acid for the axon 
· Suffered from stomach problems 
· Came up with better version to stop issues

Process of drug optimization 
· Made it taste les bitter with les stomach irritation 
· Not effective for pain tho 
· Took the structure and modified it- when he tested it for pain tho it failed 
· On the right track to what we do today 
· Then in 1897 he figured it out 
· Found out if you changed it to an acetal , you would het the therapeutic effect without all the nasty 
· First ever artificial drug
· Salicylic is natural 
· Salicin is synthetic (still also occurs in nature) 
· Artificial means something doesn’t occur in nature 

Hoffman used a biological assay
· Fish gill- animal substitute for human 
· Making changes to see what happens 
· Introduced another concept- biological assay 
· Came up with an animal experiments to see what would happen in humans 
· Fish gill delicate like the tummy and therefore a good substitution for a human stomach 

Aspirin initially sold as a powder
· Not a bad drug, less stomach irritation 
· Can purchase in large quantities
· Tablets ended up becoming more popular 
· Bayer came up with the idea to pre manufacture the dose to make it more user friendly 
· More “drug like’

Aspirin and ASA
· Acetasalicylic acid (ASA) is its generic name/scientific 
· Trade name (company) is aspirin 

ASA
· Benefits:
· Pain 
· Fever
· Inflammation 
· Reduce heart attack risk 
· Side effects
· Tinnitus 
· Stomach irritation 
· Blood clots
· Effective for muscle pain but not visceral (organ) pain 

Prostaglandins are local hormone
· Produced and used in the same cell 
· Exist for short Tim’s 
· Aspirin inhibits the production of prostaglandin 

Prostaglandin biosynthesis 
· Arachidonic acid uses enzyme cyclooxygenase to become prostaglandin which causes fever pain and inflammation 
· Normal body only uses it when it needs it 
· If we take aspirin it blocks COO from working 


Cyclooxygenase
· Part of ASA molecule carries out a chemical reaction where it sticks something at he location that normal changes arachidonic acid to prostaglandin 
· Enzymes are machines
· Drugs block machine action 
· Aspirin blocks CO, but since prostaglandin is only produced in the muscles, not visceral organs it doesn’t work to remove organ pain 
· Wears off cuz body produces new enzymes 


Aspirin and heart disease
· Study where they looked at people taking aspirin for a long time 
· One aspirin tablet every 2 days for 5 years 
· Out of 2500 patients, aspirin saw less patients getting myocardial infarction with less fatality than those not taking it 
· Need to take it for 5 years for the results to kick in tho 
· It’s because prostaglandins is a precursor for thromboxane’s, which are responsible for blood clots
· If you take a baby dose every day it can help prevent heart attack, only issue is its not good for your tummy 
· Aspirin used to be advertised that it didn’t affect your heart, now they say wow look at us we help your heart

ASA and cancer
· Protection against cancer 
· Reduction in risk only if you take aspirin for 10 years 
· It’s real but not every practical 

ASA and explosives
· Can use it to make a bomb 
· Some guy in Norway did it 
· Extraction of picnic acid- a military grade explosive from it 
· Best way to manufacture is from aspirin 


Side effects of ASA
· Death 
· If u take more than 60 tablets at once
· Ringing in the ears (tinnitus) 
· More than 10 tablets
· Warning of salicylism (aspirin poisoning) 
· Effect is more common 
· Stomach irritation
· Excess HCl
· Aspirin still gives problems like this
· Mucus usually protects the stomach, but aspirin messes with mucus production 
· Prostaglandins help protect the stomach, increase mucus production and decreases acid production 
· Aspirin doesn’t know the different between pain and stomach lining, so it effects it as well 
· Causes acid damage, increase acid production decrease mucus 
· Long term use can cause stomach damage 
· Reye syndrome and influenzas 
· Associated with aspirin, high fever and Brain damage

Bufferin 
· Contains antacid (mgSo4)
· Pills dissolve quickly 
· Most aspirin now have plastic coating tho, which makes it dissolve in the intestine not the stomach so it’s safer
· Avoids irritation 

Children’s aspirin no longer available 
· No causative link between ASA and Reye 
· Children’s removed as a precaution 
· The association was bad enough 

Cause vs association 
· Association between two things does not mean that tone caused the other r 
· Usually a result of the media 
· Cause: requires a body of evidence
· Association between two things
·  Control experiment 
· Eliminate other possibilities 
· Biochemical explanation of the effect 
· Deliberately change one factor to look at how it affects another 
· Usually requires experimentation 
· Aspirin and stomach irritation 
· Ulcers common in people who take aspirin long term 
· Ulcers less common in people who don’t take it (control) 
· Aspirin dosing in rat’s results in more ulcers
·  Prostaglandin production in stomach lowers stomach acid and increases mucus production (biochemical) 
· Aspirin raises stomach acid and decreases mucus production 
· Stomach irritation reduction if you stop taking aspirin (change) 

Regular vs extra strength 
· Most people buy extra strength 
· Psychological idea that you want the pain to go away really bad

Tablets vs gel caps
· Gel caps done have as long of a shelf life 
· Gel caps claim to have faster effect- its tire, it dissolves quicker in ur tummy, but it doesn’t mean the therapeutic effect will be quicker cause it still has to get to your circulatory system 
· In terms of practical difference, the timing would be super small 

Some forms add caffeine in for headaches 
· ASA: 325 mg 
· Caffeine: 32 mg 
· Caffeine can give a benefit, but it’s really small amount (coffee is usually 120 for reference) 

Name brand vs generic
· Controversial, it depends on the criteria
· Quality often costs more
· People associate name brands with quality 
· Doesn’t always apply 
· Chemical substances are chemical substances doesn’t matter if its LV 
· Generic drugs are the same quality as name brants
· Same dose, bioavailability, chemical substance. etc]
· Use name brand to find generic
· If you want to buy generic, find the scientific name on the back of the box

Bioavailability
· How much drug gets in 
· There’s always a little that doesn’t enter the bloodstream can’t be 100% bioavailable 
· Sometimes generic is even higher! 
· Or a little lower, whatever it is its in the same range (ex 70 vs 75%)


[image: ]Price per $100 tablets 
· Interesting to know extra strength and regular are the same price its cuz most people buy extra strength 
· Bufferin has gypsum but they jack up the price a lot 
· Bayer low dose- protection for you hear, price is a lot more because yore taking it with perscriotn so insurance pays for it 
· Generic companies pricing. Jacked up by a lot recently when they found out they can sell the same amount at a higher price

A Cahn and P help 1886
· Experimenting to find a vermifuge
· Noticed a fever reduction in people given acetanilide
· Vermifuge= drug to try and remove worms 
· When people came in for wormie treatment they were given acetanilide which didn’t kill their worms but took away their fever
· Most common pain reliever


Antikamnia (antifebrin) 
· Made from coal tar

Carl Duisburg 
· Chemist at bayer 
· Needed to dispose of 50 tons of aminophenol 
· Converted it into a drug 
· Made phenacetin by adding stuff to the chemical structure
· Phenacetin: APC tablet
· Aspirin 
· Phenacetin 
· Caffeine

Both drugs converted to acetaminophen in the body 1947 
· Antikamina and phenacetin were both converted into acetaminophen
· When realized they both converted to the same thing they decided why don’t we just make acetaminophen 
· They did that (Tylenol) 
· Pain relief

Acetaminophen 
· Raises pain threshold 
· Interact with arachidonic acid but not like ASA
· Raises the pain threshold, doesn’t interact with prostaglandin 
· Used for muscle pain AND visceral pain 
· Antipyretic- reduces fever
· Doesn’t do anything for inflammation though 
· Because it doesn’t do anything with prostaglandin, it will not help with inflammation or swelling
· Arthritis use not always effecting
· Osteoarthritis: bones yes good for that
· Rheumatoid (muscle):  not as good for this one because it has to do with inflammation of the muscles
· Stomach irritation: weak irritant, not as bad as Asa 
· No risk of Reye syndrome, not even an association so you can have children’s Tylenol 
· Death: more than 60 tablets 
· #1 suicide drug in England 

Acetaminophen and liver toxicity 
· When we have the drug in the body it chemically converts into something else and we try to get rid of it.
· Acetaminophen-> glucuronoxylan transferase-> removal (normal) 
· High doses can cause cytochrome p450 to chance acetal into a toxic metabolite that causes liver damage
· Also, if you eat certain food or take drugs it can go down the bad path 
· NEVER!!!!! Take it with a hangover
· Alcohol stimulates liver function, take an aspirin if you have a hangover
· Acetaminophen poisoning is very common
· Bundled with a bunch of perscription meds because it seems safe, but if you take Tylenol on top of ur prescription you can overdose

Children’s Tylenol in small bottles
· Pu tit in small bottles because safety thing- taste food 
· Problem that the kid will chug the whole thing 

Tylenol 
· Regular: acetomitaphen 325mg
· Extra strength: 500 mg 
· Arthritis/ muscle and body: 650 mg
· All the same medication just different bottles
· Tylenol migraine; aceta= 500mg, caffeine=65mg
· Coffee can help the pain fo he aches cause it’s a vasoconstrictor
· Tylenol pm: aceta:500mg, diphenhydramine: 15 mg
· Diphenyl is an antihistamine, same thing in Benadryl 

Tylenol and cyanide-1982
· Crazy guy that poisoned people bu buying boxes of Tylenol and filling it up with cyanide
· 7 people died
· It was recalled every single capsule in the whole wide world from Johnson and Johnson 
· Caplets now replace capsules, never caught the guy but now its really hard to counterfeit
· Safety seal also added to all otc meds






Price per 100 tablets
· [image: ]Tylenol extra is cheaper than Tylenol 
· Muscle and body is double the price even tho its not much more drug in the bottle 
· Arthritis- perscription
· Children is more expensive cuz of its safety features
· Generic is always cheaper


Ibuprofen
· Developed in 1961
· Originally perscription only
· OTC approved in 84
· So safe 
· Inhibits cyclooxygenase 
· Blocks the active site, works the same way as aspirin 
· Brings to a different part of enzyme than aspirin though but both function to prevent the functioning of prostaglandins 
· Pain relief last longer (8hours vs aspirin and Tylenol 4 hours) 

Advil 
· IB: 200mg
· Motrin and Advil are the Same shit 
· Read the back not the front: for all otc medications read the back cause the front is for marketing 
· Ex something might say migraine to catch ur eye but it’s the same as regular tablets or has a wee bit fo caffeine just drink a coffee with it 







Price for 100 tablets
[image: ] 


· Super Motrin- double the medication but the same amount of ingredient is like 20 centres more 
· Double the price because they know customers will assume its double toe stuff 
· Advil extra strength is basically the same price as regular


Naproxen 
· Alive
· Good for inflammation 
· Generic is now available 
· Relatively expensive

Top pain relievers in NA
· Acetaminophen 43%
· ASA 28%
· Ibuprofen 26%
· Naproxen 3%

COX-1 and COX-2
· Arachidonic acid goes viral COX to become prostaglandin that is fever inflammation and pain 
· Mode of action has different forms in the body, COX 1 and COX 2 

Effects of COX1 inhibition 
· Stomach 
· HCl production increases 
· Mucus production decreases 
· Platelets 
· Clotting is inhibited  
· Long term Cox-1 inhibition
· Ulcers in the stomach u can internally bleed a to 
· Harmful effects
Effects of COX2 inhibition 
· Reduces pain fever and inflammation 
· Beneficial effects without the bad stuff

Current arthritis treatment
· Inhibits Cox 1 and Cox2
· COX two is beneficial 
· Reduces pain and inflammation 
· COX 1 is harmful
· Stomach irritation 
· Blood clotting inhibited 
· Bleeding ulcers in chronic uses

Selective Cox 2 inhibitor (Vioxx)
· Doesn’t give the nasty side effects 
· Drug family called Vioxx made in MTL 
· Trials: 
· Approx 60 studies done 
· 5000 patients 
· No serous side effects 
· No difference in cardio disease 
· Drug sale approved in 1999 
· Sales were 2.5 billon a year 

VIGOR (Vioxx go outcomes research) 
· Got themselves in trouble by doing extra clinical research 
· Study was to show off they were sooooo safe 
· Done for marketing 
· Illustrate reduced risk of usher 
· 18-month study 
· Used naproxen as placebo 
· VIOXX used at TWICEEEEE the normal dose
· Naproxen given at normal amount 
· Study showed 54% reduction in GI side effects with VIOXX 
· Full vigor report released to the FDA
· Increase risk of heart attack (0.4 for Vioxx 0.1 for naproxen) 
· No difference in mortality this 
· Paper in NEJM reported no adverse effects 
· Only data from first 10 months included

Media went crazy on VIOXX
· Downplayed death but heart attack was an issue
· FDA analysis of 1.4 million patients
· Estimated VIOX caused 88k-139k heart attacks from 99-2004
· In 2004, Merck voluntarily removed the drug from the market
· Cut 7000 jobs 
· 10000 lawsuits
· FDA was pressured to investigation 
· 2005 advisory panel conclusions: they should put the product back its still safe 


Benefits outweigh risks 
· Current arthritis treatment 
· FDA estimates 10000-20000 deaths from gastrointestinal bleeding 
· Vioxx as an arthritis treatment
· 18k-28k heart attacks but not deaths a year
· Risk similar to ibuprofen 
· Improved labelling and md education 
· Merck still refused because of the amount of law suits


Topic 2 Headaches

Cephalalgia
· Headaches
· 90% of the population gets em 
· Used to think it was caused by demons 
· People would stick their heads in ovens to release the demon 
· Other dumb shit like metal tractors to pull out pain or magnet headbands used today 
· Surgical cures for headaches: making holes in people’s head (trepanation) 
· Carve a hole to release pressure, holes for life 
· Modern people like this guy peter Halverson have this movement called hole in the head where they want people to have holes in their head to help with headache
· The brain does not feel pain 
· Pain is from the thin tissue surrounding the skull

Understand the headache before treating 
· 12 types of headache with 60 sub types 
· Headache grouped into 2 classes
· Muscular and vascular

Muscular headache: muscular bands surround the scull 
· Muscles become tense and squish the surrounding tissue which causes pain 
· Caused by stress 
· Felt all over the head 
· Change ur job or treat with ASA, acetometifin, ibuprofen or naproxen 

Vascular headache involves blood circulation 
· 3 types: toxic, muscular and cluster 
· Toxic caused by poison (most common alcohol, hangover)
· Pain is caused by vasodilation: blood vessels in the head dilate causes increased blood flow isn’t a lot of room in the tissue so when they expand tissues get squished which hurts ur head
· Ethyl alcohol becomes acetaldehyde then acetic acid 
· Not the alcohol itself but its metabolite that causes hangover 
· When your injection alcohol your body sees it as a poison and your liver tries to detoxify it 
· Acetic acid is safe and acetal aldehyde is what causes headache
· Aging adds to the pain- we ferment alcohol and the materials in wood add to hangover severity 
· Antabuse is used to help treat alcoholics, its given to make an instant hangover your body can’t remove acetaldehyde 
· Presence of congers increases severity
· The darker the alcohol the worse the hangover
· Red wine has histamine cuz of the grape skin which causes a headache 

Alcohol and liver function 
· Alcohol increases liver function 
· Don’t take acetaminophen for a hangover 
· Instead of being safely removed from the body it would become a toxic metabolite by cytochrome p450 and cause liver damage


Other foods that cause Vascular toxic headaches 
· Fermented foods also have histamines that cause similar headaches
· Aged cheeses have tyramine, which causes toxic headache 
· Chocolate causes headache because molecules are similar to NH2
· Hotdogs have nitrites, which care powerful headache inducing substances

Nitroglycerin 
· Potent vasodilator 
· He aches effect from this, found at dynamite factory 
· People who worked at dynamite factories always had headaches due to increased exposure to nitroglycerin 

MSG 
· Kikunea Ikeda wanted to make food taste more savoury found seaweed added the oomf, then he made MSG, mono sodium glutamate
· Kwok syndrome: became a problem for the Chinese food industry, people associate MSG with headaches 
· People began to avoid MSG and oriental cooking, research was done 
· Found out MSG doesn’t cause headaches. 
· In the experiment only, people who knew there was MSG in their food thought it causes headaches 
· Also, its in like all food not just Asian, its in chips and fast food 
· MSG is a normal human metabolite, constitutes about 5% of our proteins 
· Produced constantly in the body

Caffeine gives rebound vasodilation 
· Caffeine causes vasoconstriction 
· Body compensates for heavy caffeine use by trying to initiate vasodilation 
· Reducing caffeine intake results in vasodilation 
· Body dilates the blood vessels to try and accommodate for what coffee does but when you don’t have coffee you’re just hella dilated which hurts and gives u a headache 

Brain freeze
· Happens because of the way that we swallow 
· When we swallow the tongue pushes food against the pallets, squeezes against the back of the throat why u swallow 
· Ur brain gets the sensation that you’re cold and quickly dilates your blood vessels to accommodate and warm up

Treating a toxic headache
· ASA
· Ibprophen 
· Naproxen

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

Caffeine may help reduce pain 
· Wash down painkiller with coffee because coffee shrinks blood vessels in head and reduces headache e

Migraines 
· Migraine is an overused term
· 18% of women and 6% of men get migraines
· Headache is a 2-stage process
· Stage 1: vasoconstriction
· Stage 2: vasodilation 
· Initiated by a trigger: 
· Tension, relaxation, lack or too much sleep, menstruation, pregnancy, foods, drugs, not strong smells 
· Not just a headache its an experience
· Follow a progression 
· Prodrome phase 
· Aura
·  Pain 
· Postdrome 

Prodrome phase
· Gives a warning 
· 20-40% of sufferers 
· Mood swings 
· Can even be a day or two before someone gets a headache 

Aura phase
· 20-30% of sufferers
· One or two hours before the pain phase 
· Scotomas: visual disturbances, flashes of light 
· Olfactory and auditory hallucinations 
· Vertigo 
· Reduced sensation 
· Hypersensitivity 

Pain involves half the head
· Hemicrania (Latin) 
· Hemigrania (French) 
· Nausea is common 
· GI disturbances
·  Movement makes it worse 

Post drone 
· Can take hours or days 
· Hung over 
· Exhaustion 
· Poor concentration 
· Depression or euphoria 

Treatment- pain meds and ride it out
· Can take :
· ASA
· Acetaminophen 
· IBprophen 
· Naproxen 
· Prescription pain meds

Triptans can abort migraine
· Prevent them from even happening 
· If the pain phase has already started, then it wont work 
· Aura will come then take them 

Ergot
· Triptans linked to ergot 
· Rye bread common in England, ergot was a fungus that grows on rye
· Can get st Anthony’s fire from vasoconstriction: causes blood vessels to close off to extremities 
· Can cause gangrene (rotting flesh) and amputation 
· Midwives used ergot to induce labour because it also causes involuntary contractions 
· Powerful hallucinogen, people thought people were possessed from it, made people think people were witches
· Witchcraft in Salem in 1692, rye was an important staple and the wet summer meant it probably got super fungasy 
· Ergot poisoning made people seem like witches
· Extracts of ergot for migraine in 1862
· Dangerous due to poor control of dosage 
· Extracts give variable amounts of active ingredient 
· Arthur still isolates ergotamine in 1918 
· Cafergot still available today 

Ergotamine is not drug like 
· Prevents migraine 
· Poison in high dose 
· Hallucinations 
· Muscle contractions 
· Vasoconstriction 
· Death 

Drug like substance 
· Provides beneficial effect 
· Specific 
· Limited side effects 
· Low incidence 
· Low severity 
· Cheap to manufacture 
· Patentable 

Albert Hoffman discovers LSD by accident 
· Licked his fingers and experienced a hallucination 
· Enjoyed it so much he did it some more the bicycle day 
· In drug culture its known as bicycle day 
· LSD used by the CIA at McGill in the 50s
· Mind control drug possibility 
· Used it against people’s knowledge 
· Caused test patients flashbacks that were so bad they ended up killing themselves 
· Hallucinations from part of ergotamine
· LSD (illegal drug) and ergotamine have the same structure 
· Helped identify the part of the drug that fixes migrate

Migraine starts with serotonin 
· Serotonin levels change during a migraine 
· Amounts drop during aura (right before the headache happens) 
· Prevent migraine by replacing missing serotonin with drug 
· Gives suggestion as to what might cause a headache 
· Nerve signals a chemical
· Cascading chemical reactions 
· One chemical triggers the transmission of another and another like a domino effect
· Nerve cells font touch each other 
· Information is carried out by our macerates 
· Messages carried by neurotransmitters
· Use a drug that works like serotonin

Serotonin is a poor drug 
· Used in many parts of the brain 
· Drugs must only effect migraine 
· Does not easily pass from blood to brain 
· Drug must travel from stomach to brain in the blood 
· Would have to infect it past the blood brain barrier directly into the brain act the exact location 

Engineer for the effect you want 
· Hallucinations: LSD 
· Ergotamine (poison):  stops a migraine 
· Hallucinations 
· Muscular spams 
· Gangrene 
· Death 
· Serotonin: reduced amounts of trigger migraine 
· Look at the parts of the molecule that are common to one another and use that part 

Sumatriptan selectively targets migraine 
· Came up with artificial drugs that can selectively 
· Sumatriptan is engineered to selectively target migraines 
· Similar architectures added decorations allow it to cross the blood brain barrier
· Nerve signals in the body are not electrical they are chemical (very similar to batteries) 

First triptan drug for migraine 
· Triptan- code word for the family of drugs
· Prevents migraines, trick is to take it before the brain 
· Effectiveness depends on taking it before 

Many options for migraine
· All end in triptan
· It’s important to have 3 choices, creates market place competition and a situation where one might work better than another


Topic 4 colds
 
Colds are the most common infection 
· Outnumber all others by 25 to one 
· More than 200 viruses case colds 
· Symptoms of the cold and flu are pretty much the same 
· Viruses destroy tissue, immune system makes symptoms 

No cure for the common cold 
· Average cold lasts a week 
· Some cold medications relieve symptoms 
· Many remedies do nothing 
· Doing nothing makes you feel better 
· No medication prevents colds
·  Nothing you can do to make it go away 
· Possible only to relieve symptoms 

Common cold research in Salisbury England 
· After WW2
· Experimented on humans to find out what causes the cold
· Free vacation for research, lux places they put people in 
· Test subjects in extreme comfort
· Subjects allowed to be experimented on 
· Discovered sneezing doesn’t spread colds:
· Collected sneezes from people and formed the mucus 
· Placed the mucus in other people’s noses
· Those people didn’t get sick form it though 
· Sneeze droplets don’t have a large enough amount of virus in them 

NOT causes:
· Being cold does not cause cold 
· Wet hair does not cause cold 
· Direct exposure to virus does not cause cold

Cold virus in nasal secretions 
· Runny nose, touch something, someone touches it 
· Then they touch their face and boom they have a cold
· Nasal secretions spread easily
· Transferred by touching 
· Can avoid touching your face better chance at not getting a cold
· More common in crowds
· School season is cold season

Tristan de Cunha 
· Middle of nowhere
· Incidence of cold increases with contact with the outside 
· When ships come in 2 weeks later everyone gets sick on the island 
· No ships in July and August so no colds 

Things to reduce colds
· Washing hands 
· Hand sanitizer 
· Don’t over do it- skin damage

Incidence of cold and age
· Incidence of cold decrease with age
· Behavioural changes 
· Immune system gains experiences
· Peak in 25-30 due to having childcare 
· Young children are more social, always touching things
· As you age you acquire immunity by being infection 
· Exposure to virus causes illness
· Immune system response is slow and weak to prevent 
· Body makes large amounts of antibodies during infection 
· Build up memory cells after infection 
· Later exposure to the same virus doesn’t make u sick
· Rapid and strong immune response 

4.1 billion in colds each year (NA)
· Buy products to treat this 
· Because its cold medication it’s more expensive 
· Read the back not the front of the box
· Things like potassium bicarbonate, ammonium carbonate, menthol and camphor all do nothing to do with removing coughs 

Cold remedy ingredients 
· Pain reliever and fewer reducer 
· Decongestant 
· Antihistamine 
· Antitussive 
· Expectorant 

Acetaminophen for pain relief and fever
· If it says complete it probably has acetaminophen 
· Ibuprofen becoming a common replacement
· Acetaminophen is dangerous for your liver and less and less used for pain reliever 
· Cold and sinus=no difference, use sinus to help cell medication 
· Pseudoephedrine=sinus 

No such thing as a sinus cold 

Menthol for sore throat?
· Weak topic analgesic 
· Menthol 22mg 
· Relieves pain on surface contact 
· Stimulate nerve ending which fuels cold 
· Only good for a sore throat 
· Swallow as fast as you can 
· Steaks a bit of water from your blood, blood vessels become larger and allows water to leak out 
· Decongestants are vasoconstrictors 
· Menthol cough drops: 2.5mg
· Lower dose but ore effective because applied longer (gas form) in throat

Cepacol contains topical anesthetic 
· Really bad sore though 
· Contains anesthetic- completely takes away sensation 
· Benzocaine: 15m g
· Cold companies started to switch it a released structure 
· First was PPA, but switched cause of bad association with amphetamine
· Key side effect is apatite suppression 

Decongestants dry a runny nose
· Pseudophenfrine (works)
· Phenylephrine (doesn’t work) 
· Can be used as a diet pill
· Snot is mostly water with a little mucin, 95% weight is water, mucin holds the protein together
· Water is supplied by the blood. Steals a bit of water from your blood vessels to get larger, allows water to leak out 
· Decongestants are vasoconstrictors 

Amphetamine-the original decongestant 
· Causes nasal secretions to dry out 
· Problem is chemical structure very similar to methamphetamines 
· Great at the beginning but became a recreational drug 
· In Canada, you can still getpsuedoephedriene
· Code word is sinus- often contains this as active ingredient 

Problems with Phenylpropanolamine (PPA) 
· Side effect was appetite suppression 
· Cold companies switched to related structure 
· Began to be used as diet pills with a side effect of decongestion 
· Over use of diet pills caused hallucinations 
· Amphetamine psychosis 
· Over use of diet pills also caused strokes 
· Because fo that they were removed from the market 
· When you take cold meds, you take them for a week, and when you take diet pills you take them for a long time and they dry you out and cause you to loose way too much weight 
· Sugared contains pseudoephedrine
· Its great but hard to get

Pseudoephedrine to make methamphetamine 
· Chemical structure very similar to meth
· Drug dealers used to buy direct 
· Up to 50% do pseudo. Is used it make meth 
· Dealers turned to smurfing:
· Paid local junkies to go to the drug store and buy all the pseudo for them
· Sudafed now behind the counter
· Sudafed PE contains phenephrine
· Doesn’t work doesn’t have psuedo 
· Pdudoephedrine  is still widely available in canada

Nasal sprays contain decongestants
· Have similar structures to pseudoephedrine 
Antihistamines 
· Used for sneezing 
· Runny nose 
· Watery eyes 
· Some people take this to help all the other symptoms 
· Side effect is drowsiness
· Chlorpheniramine is the most common antihistamine for colds
· Side effect is drowsiness 
· NyQuil- will dry up but main effect is to knock u out

New allergy antihistamines 
· Don’t make. You sleepy 
· Engineered to not give you drowsiness 
· Don’t cross the blood brian barrier

Dayquil doesn’t have any antihistamine 

Antihistamines reduce nausea 
· Dimenhydrinate 
· This is a combo of 
· Diphenhydramine (antihistamine) 
· 8-chlorotheophyilline (stimulant) 
· Active ingredient in gravol, the di one, same compound as Benadryl 

Dry cough and productive cough 
· Dry: no mucus, tightening in the lungs 
· Productive: mucus 

Cough syrup marketing trick 
· Syrup is a trick, wont get any benefit 
· People just think it’s a higher benefit
· The best cough medicine money can buy is heroin
· Could buy it in the drug store as cold medications its really the best

Dextromethorphan 
· Used today 
· Antitussive
· Structurally similar to heroin 
· Cough suppressant 

Expectorant for productive cough 
· You don’t want to suppress the cough reflex because you’re getting rid of mucus 
· Idea is to make the mucus easier to dislodge 
· Thick mucus is difficult to remove, sticks to your throat and doesn’t wanna budge 
· Watery mucus easily coughed up
· Increase the water content in mucus to make it easier to remove
· Drinking lots of water helps 

Guaifenesin makes mucus watery 
· Chemical compound that makes mucus more watery
· Has never been clinically proven 
· No evidence- political component 
· Drinking water would probably be more effective 

Beware of multi symptom medications 
· Marketing trick- pick and choose your symptoms 
· 1. Mixing expectorant with decongestant- decongestant works by removing water, but expectorant works by making it more watery, cancel each other out 
· 2. Cough suppressant and expectorant- cough suppressant removes the urge to cough, the expectorant generates more mucus, you end up clogging ur self up more
· Addition of chlorpheniramine maleate- makes you sleep 
· Pseudoephedrine keeps you awake not good for bedtime

No cold meds for children under 6
· Can’t give them anything cause multi symptom product can cause overdose

Some take vitamin c to prevent cold 
· Vitamin  c does not prevent or cure colds


Cold fx
· Cold fx sells big time in canada, but its basically sugar and does nothing 
· People though ginseng root did stuff cause it looks like a person 
· Clinical studies are low quality and don’t show benefit 

Buyer beware
· Gravol Rebranded as cold medication 
· Ginger (nausea) and willow bark (pain reliever) 
· Very weak antiviral effect (no Animal data) 
· Fresh ginger gave 80% plaque reduction in vitro 

What’s in the box?
· 200mg willow bark (15% salicin) 
· Min. Effective dose of salicin is 300mg
· 20mg ginger (25% ginger olds) 
· Minimum dose closer to 1500mg
· Assuming 100% enters the blood stream
· 300x more than whats in the box to actually get a viable dose

15% do colds due to flu virus 
· Flue and cold are abut the same 
· Symptoms indistinguishable 
· Flu is more severe but u take the same meds 

Influenza causes seasonal colds
· Normally infects 5-15% of the population 
· New virus forms every year 
· Most not dangerous 
· Young and old at risk

Occasional influenza pandemics
· Very virulent strain occasionally Ari sets
· 1918: 20million dead
· 1957: 1 million dead
· 1968: 700k dead 

Virus contains outer envelope
· Hemagglutinin (viral entry into cell) 
· Neuaminidase (viral exit into cell) 
· Contains piece of humane membrane on outer layer 
· Bc two protiens on outside easy to test In the lab 

Flu virus classified with envelop proteins 
· Hemagglutinin (H) 
· 16 types 
· Human flu H1 to H15
· Neuraminidase (N) 
· 9 types 
· Human flu 
· N1 or N2
Avian flu of ‘07
· 60% mortality 
· Not a big impact in North America mostly Asia 
· That would be enough to destroy a society 
· Millions of birds killed to prevent the spread
· Slaughtered all the birds in poultry farms that had the disease 

Swine flu of 09
· Started in piggies 
· People concerned cause it could be passed from person to person 
· Mortality rate of 78%
· Who issued a pandemic in June, but it wasn’t even that bad 
· Generated a lot of drama
· Media hype

Name brand vs genetic doesn’t matter all use the same active ingredients 
· Pain and fever
· Acetaminophen 500mg
· Ibprophen 200mg
· Decongestant 
· Psuedo. 30mg 
· Phenyl. 10mg
· Antihistamine 
· Chlorpheniramine 2mg
· Antitussive
· Deoxymethropan 15 mg 
· Expectorant 
· Guaifenesin 200mg 
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