Drugs 101 midterm notes
· Life expectancy (2009) = Canada 81.2
· World average= 66.6
· Increase in population after 1850
· 1900= 44 years- pneumonia, tuberculosis, influenza
· 2004=82 years- heart disease, cancer, stroke
· Disease affects quality of life
· Lice and flees on humans all the time, life with worms, chronic infections
· Main reasons for improved health= improved sanitation, clean drinking water (nature does not make pure water), food spoilage, pharmaceuticals (immunization)
· Smallpox- eliminated in 1977, Polio eradicated from North America in 1991
· Antibiotics for bacterial infections ie. Penicillin (created in 1930-1940) reduced maternal mortality
· North American drug market- prescription drugs $300 million
· United states 49.1% FDA
· Types of medical treatment= surgical- remove body part, medicinal- use of chemical compound to treat disease
· Plants as sources of drugs= plants use chemicals to defend themselves, produce poisonous substances
· Early drugs were poisons- Drugs= produce desired (beneficial) biological effect, Poisons- produced undesired (harmful) biological effect 
· Dose depends on whether the substance is a drug or a poison (dose makes the poison)
· Sometimes opposite ie. With insulin= low doses-harmful-poison, high doses-beneficial-drug
· How were drugs discovered? Observation and experiment
· Hippocrates (460-370 BC) = father of medicine, promoted experimental methods, rejected ie. Ox liver for blindness, poppy juice for crying babies, animal fat for baldness
· Identification of opium for pain (opium extracted from poppy seeds), used as a narcotic painkiller and a sedative- became a popular drug
· Identification of cocaine as a stimulant- extracted from cocoa leaves – topical painkiller, stimulant
· Quinine= malaria treatment (#2 infection killer in the world)- tonic h20 contains quinine
· Peruvian bark= more valuable than gold
· Problems with observation= human brain searches for patterns (once “evidence” is available, hard to contradict)- parent’s cold remedies
· Apophenia=seeing patterns or connections in random meaningless data- even when they aren’t there
· Pareidolia= perceiving sounds or images as something else, anecdotal evidence is misleading= relies on chance (medication and cure may not be connected)
· Only experimental evidence is reliable= measurement accurate and proper
· Problems with herbal remedies=poor control over dose ie. Juicy strawberries- plants produce variable amounts of active ingredient, variation in preparation and administration (raw or cooked)
· Philosophy to identify cures= cure arrived at reasoning, search for proof afterward, healing often connected with magic, superstition, religion
· Hippocrates developed the doctrine of humors (4)= universe made up of the 4 elements (water, air, fire, earth)- 4 humors normally in balance- cure by re-balancing the humors
· Body made of 4 humors= phlegm, blood, yellow bile, black bile
· Blood-letting= re-balance blood humor (leeches to remove blood)- blood-letting often killed patient ie. George Washington killed by this
· Re-balance with emetics and purges- doctrine of humors= stupid (all made up, treatments were harmful and painful (blood-letting, purges, fasting, special foods)
· Doctrine of signatures=CRAP- Jakob Bohme (shoemaker and philosopher) believed that God left clues on how to use things, disease and cure were linked ie. Walnuts looked like brains, sharks don’t get cancer since they have cartilage and no bones so shark cartilage used as a treatment for cancer
· Amputation without anesthetic= had to be done quickly and in a V-shape cut
· Sir Humphry Drevy discovers nitrous oxide, William T.G Morton and ether used as a propellant 1846-less than 30% survived surgical treatment (infection that killed them)
· Joseph Lister used phenol as antiseptic= developed carbolic acid sprayer used during surgery (candle heated phenol into a vapour)
· Downside= toxic effects of phenol on doctors-washing and glove use was safer
· Antiseptics brought to Canada by Thomas Roddick 1872
· Carbolic smoke ball for home use, Listerine becomes household product (used to be used for dandruff, today no longer contains phenol)
· Phenol, phynol=same middle structure
· Problems with drugs in 1800’s= no regulation, industrialization created big markets, lost of opportunity for fraud
· Science and fraud= emergence of science made people trust claims, “scientifically-proven” and “patented” means NOTHING, science made it easier to identify fraud
· 1862=first analysis of sugar/alcohol manipulation in wine
· 1873=first analysis of morphine content in opium
· 1874=first experiments on the effects of pesticides on humans
· Experiments on humans= common until World War II, tortured people just because
· Rise of patented medicine late 1800’s ie. Mrs. Winslow sooths with opium, Kickapoo Indian oil cures all with alcohol
· Great radium spring water- William J.A Bailey makes Radithor (radioactive salts, found radiation “kills cancer”= Eben M. Meyers was a believer- after 2 years had to have is upper and lower jaw amputated due to radiation
· Board of Food and Drug Inspection (formed in 1907)= labelling only, no regulation of therapeutic claims, no safety testing- patent medicine still sold today
· Messengill company and drug safety= everything happy until 1930’s, sold sulfanilamide (antibiotic) as a powder (elixir)
· Labelling forced off the market- legal def. of (elixir= substance dissolved in ethanol), stuff not labelled properly, got off the market= Government inspectors track down drug
· Food and Drug Administration (FDA) was created= ensures safety of drugs, animal testing was now required
· Thalidomide= developed as a sedative (1957), very few side effects, by 1962, thalidomide recognized as a teratogen= Teratogenicity was discovered before FDA approval was given ie. Birth defects (babies born with no legs and arms), thalidomide was tested in rats, but rats to not give birth to deformed pups
· Modern safety standards= safety testing done in at least 2 species, at least 1 has to be a primate, must show that the drug id bio available (gets into body), must be relevant doses
· Genetic engineering changes drug discovery (replaces many animal experiments), facilitates drug discovery- takes over drug market (came out in 1980’s), safe drugs ie. Insulin
· Drug discovery today= each new drug costs more than $800,000,000 to develop, requires 8 years from idea to market
· Sources of drug today= Biologic 14%, Vaccine 4%, natural 5%, semi-synthetic 23%, synthetic 54%
· Extracts from plants and animals (problems of supply)
· Drugs designed by computer= found by random screening
· High failure rate for new drugs= less than 1 in 10 drugs survive clinical trials and reach market, more than 10, 000


Pain
· Prescription drugs $300 billion/year (U.S), OTC drugs $25 billion/year
· OTC is more common and cheaper than prescription
· Top OTC meds= cough and cold $4.1 billion, pain reliever $2.7 billion, antacid $1.4 billion, toothpaste $1.2 billion, laxative $0.8 billion
· Side effects= all drugs have them, EFFECT- what is it?, INCIDENCE- how common is it?, INDICATIONS- what to use for?, COUNTER-INDICATION- when you should not use, conditions, combinations, foods, “natural” remedies
· Pain reliever= most common OTC drug- 50 billion tablets (North America), 35 000 tonnes/year
· Aspirin= one of the world’s most popular drugs- first ever artificial drug
· Salix- genus (family)- willow, poplar, beech, wintergreen- aspirin not a natural material but can be linked to natural materials
· Salix produces salicylates which are used to make pain killers ie. Sumerians used willow leaves for pain in 2200 BC, Egyptians used willow bark for inflammation, Hippocrates used willow bark for childbirth
· Knowledge of herbs lost in dark ages ie. Europe knowledge lost due to church and repressive government
· Reverend Edward Stone 1702-1768- rector in church of England, treatment for ague (fever) in 1763 using willow bark, came up with the doctrine of signatures- association between disease and cure
· Willow bark has a bitter taste (similar to quinine) used for fever= dried bark, ground to a powder-not all willow bark had the proper ingredient and only certain people benefited
· Salicin= created by Henri Leroux 1829 (1.5kg willow bark 30g of aspirin) a little salicin for a lot of bark – aspirin not developed until 100-150 years after he died 
· Oil contains molecular fossils=liquid fossils that occur in the ground by using the line structure- the molecules actually look like the drawings in real life
· Salicylic acid (synthetic) is a much better pain reliever- made from salicin, developed by Rafaelle Piria 1838
· Salicylic acid manufacture= could convert coal tar into salicylic acid- coal tar was a waste product in 1800’s (when you remove the coal gas from coal you get coal tar)
· Synthetic= means make it from oil, hard to tell the difference between synthetic and natural, using synthetic is more efficient
· Salicylic acid made and sold by drug companies (Bayer started as a dye company)- all early chemical companies were using synthetic dyes
· Salicylic acid= analgesic- reduces pain, antipyretic- reduces fever, anti-inflammatory (CONS= bitter taste, stomach irritation if took for long periods of time 
· Felix Hoffman 1868-1946= his father had arthritis, took salicylic acid for pain but suffered from stomach problems, wanted to create a better version, chemist working at bayer
· Process of drug optimization= re-engineers the molecule, changing the OH to CH3 (tasted sweeter, reduced stomach irritation, but not effective for pain 
· August 10, 1897= developed acetasalicylic acid (artificial=does not occur in nature)
· Hoffmann used a biological assay= biological screen, gave drug to fish (fish gills)
· Aspirin was trademarked= initially sold as a powder
· Bayer’s first drug sales were heroin, Bayer Aspirin marketed with heroin, aspirin tablets became more popular
· A.S.A= scientific name (Aspirin= generic) benefits= reduce pain, reduce fever, reduce inflammation, reduce heart attack risk effective for muscle pain, but not visceral (internal)
· Side effects= tinnitus, stomach irritation, blood clotting
· A.S.A involved with prostaglandins= local hormones produced and used in same cell, exist for short times, associated with vigorous muscle contraction
· Prostaglandin biosynthesis= arachidonic acid _____cyclooxygenase _____prostaglandin (decreases pain, fever, inflammation)
· Aspirin blocks the enzyme cyclooxygenase= no prostaglandins produced= no pain (drugs have to touch a biological molecule to do something
· Aspirin reduce heart attack risk (research in 1960’s- 1 tablet every 2 days for 5 years)-A.S.A inhibits ability of body to clot blood-A.S.A can reduce cancer, but requires 10 years of use
· Anders Breivik= used picric acid in aspirin which is explosive- killed ppl in Norway
· Death from aspirin = more than 60 tablets at once (aspirin poisoning is salicylism)
· Tinnitus=ringing in the ears, stomach irritation due to excess HCL 
· Prostaglandins help protect the stomach (decrease in acid production, increase mucus production)- aspirin blocks prostaglandins, so no mucus is made, leads to stomach irritation
· Headaches are the universal side effect
· Bufferin= contains an antacid=base (pills dissolve quickly)- drink lots of h2O to avoid irritation
· Children taking aspirin got Reye syndrome and died (Tylenol and advil don’t cause Reye syndrome)- recommend not to give in last 3 months of pregnancy- prostaglandins important
· Form of asprin (tablets, capsules, gelcaps) doesn’t matter- time in stomach is what matters, generic is better- equivalent bioavailability= same amount of drug enters body
· Anacin= has caffeine for headaches 
· Bioavailability= how much drug gets into your body- always going to be a smaller amount than what entered
· A. Cahn and P. Hepp 1886= experimenting to find a vermifuge- gave patient naphthalene-mothballs- noticed fever reduction- bottle was mis-labeled 
· Acetanilide- tried to see if it could kill worms, Antikamnia (antifebrin)-made from coal tar
· Carl Duisberg- chemist at Bayer- needed to dispose of 50 tons of aminophenol- thought OH was causing stomach irritiation (assumed)
· Phenactin- sold in Australia (successful pain reliever- contained aspirin, phenacetin, caffeine)
· D.Lester and L. Greenberg- 1947- both old and new drug metabolized into… antikamniaAcetaminophenPhenacetin
· Acetaminophen= active ingredient in Tylenol, acet. Raises pain threshold and has nothing to do with prostaglandins, used for muscle and visceral pain, weak stomach irritation, no risk of Reye syndrome, it’s an antipyretic (CONS= doesn’t reduce inflammation-A.S.A works better for inflammation, doesn’t prevent heart attack)
· Arthritis use= not always effective (works for osteoarthritis, but not rheumatoid arthritis because it involves inflammation)
·  Tylenol (ACETAMINOPHEN) took over Aspirin (ACETASALYCYLIC ACID)- children’s Tylenol=safe
· Death= more than 60 tablets at once
· Acet. =liver toxicity, two pathways, metabolism (chemical rxn)= Good- aceta___glucuronyl transferase___--> removal from body, Bad- aceta____cytochrome P450_--> toxic metabolite liver damage (never take Tylenol for a hangover- stimulates liver function- gets changed into toxic form 
· Common to combine aceta. With other prescription drugs ie.  A muscle relaxant= start to poison yourself ( same goes for combo with OTC drugs)
· Children’s Tylenol in small bottles= safety feature
· Tylenol regular= 325mg aceta., Tylenol extra strength= 500 mg, Tylenol arthritis and Tylenol muscle and body are the same thing= 650mg
· Excedrin mixes aceta. (325mg)  With A.S.A (250mg), and caffeine (65mg)- in CAN no A.S.A
· Midol for menstrual cramps, aceta. 500 mg, caffeine 65 mg, pyrilamine= 15 mg
· Tylenol and cyanide- crazy guy opened up capsules and put cyanide in them- Tylenol realized and recalled around the world- capsules were replaced by caplets (safety feature)
· Safety seal added to all OTC meds- spread to consumer goods
· Words like extra strength help the product sell better
· Ibuprofen (1961)= originally prescription only, OTC approved in 1984, similar to Aspirin, inhibits cyclooxygenase in a slightly different way, reduces pain, fever, inflammation, reduces blood clotting,  no Reye syndrome, no lover toxicity (CONS= does not prevent heart attack, stomach irritation)
· Naproxen= Aleve- very good for inflammation-generic now available, relatively new (3 years ago)
· Top pain killers= Aceta. 43%, A.S.A 28%, Ibu 26%, Naproxen 3%
· COX-1 and COX-2= cyclooxygenase= COX
· Effect on COX-1 inhibition (BAD)= stomach-HCL production increases, mucus production decreases, platelets (clotting is inhibited)- long term COX-1 inhibition= ulcers in stomach can bleed severely
· Effect on COX-2 inhibition (GOOD)=reduces pain, reduces inflammation, reduces fever
· Current arthritis treatments= inhibits both COX-1 and COX-2  ( selective COX-2 inhibition for arthritis=VIOXX, developed in Montreal)
· VIOXX clinical trials= approx. 60 studies were done, more than 5000 patients (no serious side effects), no difference in cardiovascular disease vs. placebo
· Drug approved in 1999-sales= $3 billion/year (on market got into trouble)
· VIGOR was done for marketing= illustrates reduced risk of ulcer (18 month study), used Naproxen as a placebo, and used VIOXX at twice the normal dose= showed that VIOXX was better
· Full VIGOR data released to FDA convinced that they manipulated the data-media went crazy
· FDA analysis of 1.4 million patients, VIOXX caused 88 000-139 000 heart attacks during 1999-2004 (removed from the market by Merck
· Benefit outweighs the risks- look at units of measure, could have been fixed by improved labeling and MD education
· Raw data is informative!

Headaches
· 90% of the population have headaches= Cephalalgia
· Once believed that headaches were caused by demons- exorcism used as treatment (used to shove head in oven- heat got rid of demon
· Heated needles stuck in ear to suck out the pain- re-balancing the humors
· Trepanation= drilling a hole into head to relieve pressure (different types of holes could have been made)- 30% would only survive- this did nothing because brain does not feel pain, brain surgery done under light anesthesia
· The feeling of pain occurs in the tissue around the skull
· 12 types of headaches- 60 sub-types= grouped into muscular and vascular (knowing what causes your headache is the best treatment)
· Muscular headache= involves the muscle band around the skull- muscles contract and tighten causing pain, is caused by stress
· Treatment for M. headache= A.S.A, Acetaminophen, Ibuprofen, Naproxen, Robaxticet
· Vascular headache= 3 major types (toxic, migraine, cluster) –more complex
· Toxic headache= caused by ingesting something poisonous-Ingestion of poison causes vasodilation around the skull which squish the tissue around the skull pushing it against the skull which causes the pain (Hangover= most common type)
· Metabolism of alcohol either contributes or helps 


[image: ]· Hangover caused by one of the metabolites
· Acetaldehyde is 10x worse than the alcohol and causes the problems causes the hangover
· Acetic acid easily excreted from the body easily
· If lacking second enzyme worse hangover- more common in Asians
· Acetaldehyde is a carcinogen 





· Beverages aged longer have a stronger effect, congeners increase severity of a hangover, darker the beverage, the worse the hangover
· Alcohol increases liver function (damaged livers)- liver makes Aceta. (Tylenol) toxic
· Some red wines cause headaches and white wines don’t- some red wines contain histamines
· Some fermented foods contain histamine, some aged cheese contains tyramine, chocolate triggers some headaches, hotdogs contain nitrites, 
· Nitroglycerin is a potent vasodilator-nitrate creates nitric oxide (dynamite)
· Monosodium Glutamate (MSG) –flavor enhancer in food, first found in seaweed by Kikunae Ikeda in 1907, kwok syndrome- claimed Chinese food was giving headaches- no scientific evidence- MSG does not cause headaches- MSG is in virtually all food
· MSG now disguised as hydrolyzed vegetable protein
· MSG is a normal human metabolite- represents around 5% of our protein- produced constantly in the body
· Caffeine is a vasoconstrictor-  gives rebound vasodilation- stop taking caffeine, gives you headaches
· Brain freeze=soft palate, brain feels the cold, so the blood vessels dilate
· Treating a T. headache= A.S.A, ibuprofen, naproxen, caffeine helps with vascular (not muscular)
· Migraine is an overused term= sell expensive products, 18% women get them, 6% men
· Migraine headache= 2 stages= Phase 1: Vasoconstriction (most drugs only work during this phase), Phase 2: Vasodilation (feel pain)
· Migraine headaches initiated by trigger= tension, lack of sleep, menstruation, foods, relaxation, too much sleep, pregnancy, drugs, strong smells
· Migraines= 4 phases= Prodrome phase, Aura, Pain, Postdrome
· Prodrome phase= gives a warning, 30-40% of sufferers, mood swings, 1-2 days prior
· Aura phase= 20-30%, 1-2 hours prior, scotomas (visual disturbances, flashes of light), olfactory hallucinations, auditory hallucinations, vertigo, reduced sensation, hypersensitivity
· Pain phase= involves half of the head, hemicrania (latin), hemigrania (French), 1-72 hours, nausea, GI disturbances, movement makes it worse, sensitivity to light, sound, smell
· Postdrome phase= “hungover”, exhaustion, loss of concentration, depression, euphoria (varies)
· Treatment= pain meds and ride it out, A.S.A, aceta., Ibu., Naproxen, Prescription, Triptans can abort a migraine
· rye bread common in medieval Europe= ergot (fungus that grows on rye) associated with migraines- St. Anthony’s fire from vasoconstriction, can lead to gangrene (amputation)
· Midwives used ergot (small doses) to induce labour- caused muscle contractions
· Ergot= powerful hallucinogen, ergot poisoning seen as demonic, could have been accused of being a witch (required torture), witchcraft in Salem 1692, ergot fungus grows in moist environments
· Extracts of ergot used for migraines 1862, every poison can be used as a drug with the right dose, sometimes it would work
· Arthur Stoll isolates ergotamine in 1918- able to carefully measure the dose- Cafergot= caffeine and ergotamine, still sold today, don’t go over proper dosage
· Ergotamine= not drug-like, prevents migraine, poison in high doses
· Drug-like substance= provides beneficial effect (specific), limited side effects (low incidence, low severity), cheap to manufacture, patentable
· Albert Hoffmann discovers LSD by accident- 1940s, Hoffman tried to modify the molecule to use as a psychiatric drug, experimented with LSD, dosed himself with LSD (the bicycle day)
· LSD was used by the CIA at McGill in 1950’s= experimented on students without their consent and some committed suicide later on in life
· LSD and ergotamine have same part of the structure
· Migraine starts with serotonin-1960’s people got inflammation- serotonin levels drop during aura phase (prevent migraine by replacing missing serotonin with a drug)
· Nerve signals are cascading chemical reactions, measured using electrical, nerve cells do not touch each other, messages carried by neurotransmitters, Some cases you don’t have enough of the neurotransmitters, replace serotonin with the drug, will restore the functioning of the NT to stop from getting the migraine
· Serotonin= poor drug, used in multiple parts of the brain (drug must only effect the migraine), does not easily pass from blood to brain (drug must travel from stomach to brain in the blood)
· Serotonin fits into receptors, and others, engineer for the effect you want, serotonin is a part of LSD and ergotamine
· Sumatriptan selectively targets migraines, serotonin and sumatriptan have same parts
· First triptan drug for migraines= prescription, only effective during predrome and aura
· Many options for migraine= sumatriptan, Rizatriptan, Naratriptan, Zolmitriptan, Eletriptan, Almotriptan

Colds
· Colds are the most common infection, outnumbers others 25 to 1 (more than 200 viruses cause colds)- can’t always tell what virus you are dealing with- Rhinovirus 30-40%, unknown 20-30%, coronavirus 10-15%
· Influenza virus= fatal (mainly very young and old people)- Virus destroys tissue, immune system makes the symptoms (viruses make big empty spaces called plaques)
· No cure for common cold= avg. time is a week, no medication will prevent, medication to alleviate symptoms
· Common cold research Unit Salisbury England- after world war 2, a lot of research invested in common cold – motel buildings (free vacation for research)- not free, experimented on you
· Coughing and Sneezing does not spread colds easily- sneeze collector (two types of droplets, droplets in air for a short amount of time are more dangerous)
· Being cold does not cause colds, wet hair does not cause colds
· Direct exposure to virus doesn’t always cause a cold (only half the time you get the cold)
· The cold virus is in the nasal secretions- they spread easily (touch something then touch your face)- spread by touching (money, doorknobs)
· Colds more common in crowds- school season is cold season (proof from the island Tristan ca Cunha)- colds go from September to may
· washing hands can help reduce chances of colds- hand sanitizer kills some viruses but not all (don’t overdo it, main ingredient is alcohol- can kill good bacteria= dermatitis)
· wearing a mask will not protect you-masks protects others from the wearer
· incidence of colds decreases with age, once you get a certain cold, your body won’t get it again because it becomes immune to it- kids disease vectors= kids more social
· Exposure to virus causes illness- Immune response is too slow and weak to prevent
· Body makes large amounts of antibodies only during infection- After each infection you build up “memory” cells= Later exposure to the same virus does not make you sick (Rapid and strong immune response)
· Spend $4.1 billion on colds each year (read the back of the box, not the front)
· Cold remedy ingredients= pain reliever or fever reducer, decongestant, antihistamine, antitussive, expectorant
· Acetaminophen= for pain relief and fever (some products contain ibuprofen)
· No such thing as a sinus cold- menthol for sore throat (menthol=active ingredient in mint, it’s a weak topical analgesic, menthol cough drops for a sore throat (in mouth longer)
· Cepacol contains topical analgesic (benzocaine 15mg)- only use for really bad sore throats because it causes numbing
· Decongestants dry a runny nose= Pseudoephedrine – works well, Phenylephrine –doesn’t work
· Snot is 95% water with a little mucin (mucin sticks to water)
· water is supplied by the blood-undergo vasodilation that happens in the nose, vasodilation stretches the cells and the cells become leaky, decongestants work because they are vasoconstrictors
· Amphetamine= the original decongestant (dryness in the nose, works well)
· Phenylpropanolamine (PPA) became popular-1960s started to be used as an illegal drug, so PPA became popular- PPA has a OH whereas amphetamine doesn’t, suppress your appetite is a side effect with PPA and amphetamine
· Diet pills used PPA= common with other drug types as well, side effect was decongestion- overuse of diet pills caused hallucinations and potential for stroke, Amphetamine psychosis- very similar to schizophrenia 
· After body loses 10 pounds metabolism lowers (body goes into starvation mode) and now they don’t lose the wait at the same rate and then they take more pills= dangerous
· PPA warnings on the internet are bogus
· Sudafed contains Pseudoephedrine (long-acting nasal decongestant)
· Pseudoephedrine to make methamphetamine- drug dealers used to buy direct (Up to 50 % of pseudoephedrine used to make methamphetamine)- FDA found out so regulations were changed
· Dealers turned to smerfing= buying Sudafed from drugstores in order to manipulate the drug to extract the desired product- Sudafed now behind the counter (have to ask)
· Sudafed PE contains Phenylephrine- phenylephrine is not effective- goes to your liver which metabolizes it very quickly, dosage too low in order to be effective
· Pseudoephedrine is still widely available- look for word sinus (contains the decongestant), Usually has two words – pseudoephedrine hydrochloride, but actual drug is pseudoephedrine, the hydrochloride acts as a stabilizer, see this with a lot of drugs
· Nasal sprays contain decongestants- oxymetazoline in nasal sprays- making sure it gets only delivered to the place its going to work- problems if it goes into your stomach
· Antihistamines= for sneezing, runny nose, watery eyes (side effect is drowsiness)- is the active ingredient in sleeping pills
· Chlorpheniramine is the most common antihistamine for colds (Nyquil)- new allergy antihistamines don’t make you drowsy, Dayquil does not contain antihistamine
· Antihistamines reduce nausea- Diphenhydramine (anithistamine), 8-chlorotheophyliine (stimulant)- active ingredient in benedryl and gravol is siphenhydramine
· Dry cough= dusty, no relief
· Productive cough= when you get a cold, phlegm, get relief (loosen the mucus)
· Cough syrup is a marketing trick (no advantage)- opium and morphine are very good cough suppressants- Heroin was developed as a cough suppressant – was a non addictive form of morphine
· Dextromethorphan= Use code DM and hydrobromide is a stabalizer for it
· Only works for a dry cough and stops the cough
· Dextromethorphan ( cough suppressant) and heroin (narcotic) have mirror image chemical structure
· Expectorant for a productive cough
· Thick mucus= difficult to remove, Watery mucus= easy to cough up (Guaifenesin makes mucus watery, has an E which stands for expectorant=makes mucus watery (drink liquids with expectorants)
· Guaifenesin has never clinically been proven to work, In the 1960s you just had to show that the product was safe, not that it worked, these products are still on the market today
· Beware multi-symptom medications= can get conflicts ie. DM ( shuts down nerve impulses so you don’t cough)  and E ( make mucus runny so you can cough) – counter act eachother
· Don’t treat all the symptoms, focus on the ones that bother you the most
· Don’t give kids cold meds under 6- parents were giving child twice the normal dose
· Some people take vitamin C to prevent colds= doesn’t work
· Cold-FX =#1 seller in Canada, contains Gingseng, when you see clinically-proven, means nothing
· 15% of colds due to flu virus- cold and flu meds= bogus
· Influenza causes seasonal colds- normally infects 5-15% of population, New virus formed every year- arise in bird populations (in China)- Most forms not dangerous
· Very virulent strain occasionally arises- 1918  20,000,000 deaths- during world war 1 so some deaths could have been from poor living conditions, 1957- 1,000,000 deaths, 1968- 700,000 deaths- every year flu mutates
· Virus contains an outer envelope= Hemagglutinin (H) -16 types  H1-H5 (viral entry into cell), Neuraminidase (N)- 9 types N1-N2 (viral exit from cell)
· Flu virus classified using envelope proteins - Change number when there is a big difference between the type from previous years, change in death rate
· Avian flu (2007) had up to 60% mortality, millions of birds killed to prevent spreading- does not spread from person to person
· Swine flu virus emerged in Mexico April, 2009- caused a lot of panic- media blew it up, WHO issued pandemic warning June 2009 (pandemic= an infection is being spread from one country to another country)
· Pain and fever= Acetaminophen 500 mg, Ibuprofen 200 mg
· Decongestant= Pseudoephedrine 30 mg, Phenylephrine 10 mg- ineffective
· Antihistamine= Chlorpheniramine 2 mg
· Antitussive= Dextromethorphan 15 mg
· Expectorant= Guaifenesin 200 mg- question whether it works or not

Cancer
· Cancer= uncontrolled growth of cells
· Hyper-proliferative lesion – benign (can have benign warts and cysts)
· Benign lesions can be fatal in developing countries- no access to medical care
· Hyper-proliferative lesion – malignant= parts of your body that grow out of control and take over
· Cancer accounts for nearly one-quarter of deaths in the United States, exceeded only by heart disease.  In 2001, there were 553,768 cancer deaths in the US.
· Cancer is a disease of the aged= don’t worry until your 50-54- over 75% of all cases occur after age 55, cancer in children is very rare
· Cancer treatments are unpleasant=complete failure when it comes to reducing the risk
· The age-adjusted death rate from all cancers combined stabilized from 1998 to 2000, after decreasing from 1990 to 1998. The stabilization of death rates, during the most recent time period may be due, in part, to changes in the classification and coding of causes of death. 
· Compared to the rates in 1990, the cancer death rate in 2000 was 10.7% lower in men and 4.2% lower in women.
· Most of the increase in cancer death rates for men prior to 1990 was attributable to lung cancer.  However, since 1990, the age-adjusted lung cancer death rate in men has been decreasing. Stomach cancer mortality has decreased considerably since 1930. Death rates from prostate and colorectal cancers have also been declining. 
· Young enough and diagnosed early- higher chances of survival
· Lung cancer is self-inflicted- smoking 
· Stomach cancer is the only one that has decreased- quality of our food has increased
· Currently, the lung cancer death rate in women is about two-and-a-half times what it was 25 years ago, and lung cancer is the most common cause of cancer death.  In comparison, breast cancer death rates were virtually unchanged between 1930 and 1990, and have since decreased.  The death rates for stomach and uterine cancers have decreased steadily since 1930; colorectal cancer death rates have been decreasing for over 50 years.
· Normal cells become cancerous= cancer is you, cells become transferred, tough to tell the difference, little growth turns into parasite
· Normal cell growth is closely regulated= Cells divide only “on command”, Maximum of 50 cell divisions- time limit, Cells must be touching similar cells (tissue)
· Cancer cell growth is uncontrolled= Cells divide continuously, More than 50 cell divisions (immortal), Cells are mobile (metastasis)-detach and move anywhere in the body- doesn’t wait for instructions- cancer cells immortal
· HeLa cells from Henrietta Lacks 1951= Had cervical cancer- sold all over the world- used for experiments, Human cells today in peach-tree dishes are experiments on cancer cells
· Malignant cells are often mobile, cancer requires 20 years to develop= requires 8 to 10 mutations in the same cell
· Every cancer is different= Every tissue can spawn, More than 100 forms, Each tumor is unique, Basic processes are similar, Require 8 to 10 mutations to occur in the same cell, Requires 20 years
· Biological signals are cascading processes
[bookmark: _GoBack]
image1.png
ethyl alcohol

alcohol dehydrogenase

acetaldehyde

acetaldehyde dehydrogenase

acetic acid




