[bookmark: _GoBack]DRUGS 101 MIDTERM 1 Review

"sharks don't get cancer"
 
People have though that there is something in the shark that can prevent cancer. Instead of bones sharks have cartilage. People would grind up shark catrilage thinking that it would prevent cancer. Turns out that sharks do get cancer.
 
Breath mints have chlorophyll
 
Thought that it will freshen your breath. This misconception is believed because farmers would chew parsly to freshen their breath.
In the back of packages the ingredients are organised from most to least. Chlorophyll is last.
What actually freshens your breath is the artificial flavors.
 
Mandrake roots (look like people)
 
Used for medicinal and magical purposes. Since the root looks like a human people have though that it is important to human health.
Mandrakes were used to harvest the Mandrake, so that the plant would not scream and the magical powers would not be lost.
 
Rhino Horn is a phallic symbol
 
People would kill then and used the horn as an aphrodisiac. (Chinese).
 
Mercury
 
Since it is a heavy liquid it was though that if consumed it would push down all the toxins and exit in the bathroom.
 
Every thing about medicine is subjective. Everybody has a different opinion and uses for different things. 
 
Doctrine signatures are not real.
 
Cures in the past, were useless as people would just assume and make links with sicknesses.
 
 
Surgery
 
Some sicknesses can only be cured by surgery. In past years there are no anesthetics so people would go through surgeries completely conscious.
 
Amputations must be carried out by a v shaped cut so that the skin can be folded over to make a stump.
 
Sir Humphry Davy
 
Discovered Nitrous Oxide as an anesthetic. People can get high of this, infact in whipped cream there is  Nitrous Oxide.
 
William T.G Morton and Ether 1846
 
Discovery of the first complete anesthetic. First try was a failure as the person woke up due to not enough administered.
The Ether is breathed in by the patient.
With the anesthetics surgeries can now be carried out more effectively as the patient in not completely conscious.
 
Only 30% of people who went throught surgeries would survive, the rest died due to infections contracted during surgeries.
 
Joseph Lister (phenol)
 
Though that it was the bacteria that caused the infections. We began to the Carbolic acid sprayer. Phenol would be sprayed on the person who has surgery done on them. There was a massive increase in the people who survived.
Turns out Phenol is actually toxic. For the patient it was beneficial as it would help them. This was in fact toxic for doctors. They would use this Phenol every day. The vapor is toxic. To fix the problem of excess phenol use is that instead of having a dirty surgical room, it would be cleaned and kept clean. The phenol would not be sprayed.
The carbolic acid become very popular.
 
He used to sell Listerine for dandruff and all sorts of other treatments
 
Thomas Roddick 1877
 
First one to bring the idea to Canada of a modern surgery theatre.
 
 
Problems with drugs in the 1800's
 
No regulations for medications therefore there would be a lot of fraud. Fake medications. Fake medications have always exited but it increased when scientific methods and the industrial revolution. There are words that were used during advertising for example Patented technology or Scientifically proven that would trick consumers into thinking that the item was healthy or good.
 
1862 -First analysis of sugar/alcohol manipulations in wine.
1873-First analysis of morphine content
 
Experiments on humans
 
There were very inhumane experiments done on humans. Since then there have been changed viewed points In clinical trials
 
Patent medicine late 1800's
 
The idea of a patent would make people think some products were superior than others.
Kickapoo Indian Sagwa would contain alcohol and other oils that would claim that it would cure all inflamatory disease. People would feel good because it contained alcohol. That’s it.
 
Great Radium bottled water
Radioactive water was believed to be a cure for diseases.
 
William J.A Bailey (Radiphor)
 
Believed that since radiation kills cancer it would also make people smarter.
Eben M. Byers believed in the Radiphor. He drank it for two years and eventually it lead to the removal of his jaw as it was damaged by radiation.
 
The Government noticed deadly patterns in medications as they contained toxic ingredients such as cianide.
 
 
Regulations of medicine
 
Food and drug Inspection
-Labelling only
-No regulation
 
The difference between todays patented medecine and those of 1960s is that you now no longer buy toxic medicine.
 
Massengill company and drug safety
 
This company sold Sulfanilamide (antibiotic powder). People needed it for their children, therefore the Massengill company went to chemist so that they could produce a product that would be a liquid and tasteful.  Ethylene Glycol was used to sweeten the antibiotic.
Ethylene glycol was in fact toxic, it damages  kidneys that results in a slow painful death. The government caught up and asked them to remove the product, they were not shut down as at that time it was legal to sell toxic things. The government ended up shutting them down by arguing that they were not selling elixir (solution and alcohol).
 
Food and Drug Administration (FDA)  
 
Ensure safety of drugs and suggested animal testing.
Drugs must be tested with two different species and one must be a primate.
Must use relevant doses (when testing companies would give a less dose to animals so that there would be no effects.)
Must show that the drug is bioavailable (It actually gets into your body)
 
Thalidomide
 
Very safe drug and few side effects. Doctors started to administer this to pregnant women as a sedative. Turns out that it would actually induce birth effects. The Phocomelia would cause new born children to have no limbs.
This drug was tested in pregnant rats. Rats actually have a way to get rid of damaged embryos while humans don't. This characteristic of the rat led to scientists to believe that it was harmless to pregnant humans.
 
Genetic engineering
 
Changes drug discovery at molecular level because it allows us to look at genes and find what would be effective with a particular gene.
Replaces animal experiments
Has recently to take over the drug market as they are very safe drugs. For example insulin, know insulin is genetically engineered when made to work with humans. Rather than using animal insulin.
 
Drugs found by random screening
 
Most drugs today are found by chance. Companies try out many different compounds and hopefully find something that works. 
 
High failure rate for new drugs
 
Drugs cost an upward of 800 million and take years to prepare.

Salux
Genus of plants
Willow
Poplar
Beech
Wintergreen
 
These are used to make aspirin. Willow has been used for pain treatment for thousands of years.
Example willow was used for childbirth (prescribed by Hipopcrates)
 
Reveren Stone (1702-1768)
Used willow to treat fever
Had first tried willow and linked the taste to quinine. Quinine tastes bitter like willow therefore it may also cure fever.
The way to use the willow is to take dried bark, ground it to powder and 
 
Henri Leroux 1829
Chemically extracted the substance in the  willow bark that cures the fever. Salicin
Takes a lot of bark to get a good amount of salicin.
 
Rafaelle Piria 1838
Noticed that the salicin could be converted to salicylic acid. It had analgesic, antipyretic and anti-inflammatory properties.
Much more efficient to make
 
 
Synthetic vs Natural
Synthetic comes from coal
Using natural resources is  very wasteful as shown with the Salicin example.(1.5kg of willow gives 14g of silicin)
Synthetic has a better yield (1kg if coal tar gives 300g of silicin) Using the kolbe-Schmidt reaction.
 
Coal tar (1800's)
Though to be waste
 
Bayer 
A company that started making out dyes but then switech to making salicylic acid. It was better popular but the taste was limiting people from using it.
Felix Hoffmann 1868-1946
Worked for Bayer, he decided to look at the salicylic acid to see how he could make it better. Properties that will make the acid more appetizing and does not upset the stomach. Using trial and error he developed Acetasalicylic acid (aspirin). Therefore aspirin is artificial because it was made by humans (a molecule that does not occur in nature).
He used biological assay, testing medicine using things that are like to what the medicine goes to. For example he used the aspirin on fish gills, if it reacted with the fish gills it would react with a human stomach since both are sensitive.
He patented his discovery and named it Aspirin. Aspirin is a trade name (a name chosen by a company for a particular molecule)
 
Aspirin
Prostaglandins are hormones blocked by aspirin. No Prostaglandins = no pain. The aspirin blocks the active site of cyclooxygenase for example.
Benefits
Pain
Fever
Inflammation
Reduce heart attack risk. One aspirin table every 2 days for 5 years will reduce heart attack risk by half.
Muscular pain (not for internal organs)
Can reduce cancer (taking a pill every day for 10 years)
 
 Side effects
More than 60 tablets at once will result in death
Tinnitus (more than ten tablets)  A ringing in thee ears which is a sign of aspirin poisoning
	Stomach irritation (the aspirin blocks the prostaglandins which controls the mucus lining in the stomach. The
	mucus stops and the acid in the stomach will irritate the stomach)


Reye syndrome and influenza. An association where the children that had Reye syndrome happened to have aspirin in their blood
Not to be taken in the last 3 months of pregnancy
 
Tablets and caplets
Does not matter what the aspirin is encased in or how fast it dissolves. What matters is how long it gets to your intestine where it will be absorbed. The aspirin is not absorbed in the stomach.
 
Name brand vs non-name brand
In drugs it does not matter as a chemical is a chemical. 
Same dosage
Equivalent bioavailability
In some cases the A.S.A is made in the same place at the generic brand as the no name brand.
Bufferin
Contains an antacid
 
 
 
A Cahn and P.Hepp 1886
Experimenting to find a vermifuge
Gave patient naphilamide
 
Carl Duisberg
Chemist at Bayer
Needed to dispose 50 tons of arminopherol
He took a waste product so make Phenacetin (APC tablet) that has aspirin, penicillin and caffeine.
 
Acetaminophen(ex Tylenol)
Raises pain threshold
Reduces fever
Weak stomach irritation
No risk of Rye syndrome (making it available for children)
Death 
More than 60 tablets
#1 suicide drug in England
Liver toxicity (Acetaminophen is metabolised in two ways, one may be activated, the bottom pathway)
Do not take for hang over
Now many prescribed drugs have acetaminophen, this becomes problematic because people take Tylenol over their prescribed drugs.
Can be used for arthritis for example osteoarthritis
 
Tylenol
1982, A man took a Tylenol bottle (capsules pills) and replaced the medicine with cyanide. 
Tylenol immediately recalled all capsules and switched to the caplet form as it could not be opened.
 
It costs about 20 cents to make the active ingredient in Tylenol.
 
Ibuprofen (stuff in Advil and Motrin)
Developed 1961
Originally prescription only
Inhibits the cyclooxygenase 
For example migraine medication and regular medication is nearly the same thing . All just a marketing technique
 
Naproxen (Aleve)
Price is really high and no relative difference between Ibuprofen.
 
Cox-1 and Cox-2 (cyclooxygenase)
 
Cox-1
Stomach
Increases HCL production
Decreases stomach mucous
Platelets
Blood clotting
Bleeding ulcers
Cox -2
Reduces pain
Reduces inflammation
Reduces fever
 
Vioxx
Company developed in Montreal
This company did some experience in more towards marketing. Study that would prove that their drug was better than existing therapies.
In this marketing technique they gave twice the dose to show off (seemed safer as it had no side effects). Unfortunately is that in their study it was found that there was a slight increase in heart attacks.  O.4% was the heart attack increase which could mean that the company had manipulated their facts. The media blew it out of proportion and VIOXX was under pressure and being sued, so they had to cut down on spending's.
 
The drug came back onto the market as the benefits outweigh the risks. As current arthritis treatment has 10000 to 20000 deaths/year while VIOXX is 18000 to 20000 heart attacks/ year.

Some time back, it was believed that it was demons that caused headaches. For example another Q-ray. Trepanation was also used  which was drilling a whole in the head. Believed that it was pressure in your head was the cause of the head ache. The holes were made  with different shapes.
Some people still believe in trepanation. There is actually a cult that believes that all people should have a hole in their head.
 
These "treatments" do nothing as the brain cannot feel anything. The pain we feel is actually in the neurot issue that is outside of the skull.
For pain relieve it is actually better to know what the headache is caused by as it can be prevented.
 
Muscular headache
A band of muscles that surround the skull, the muscles contract and tighten that put pressure on underlining tissue.
Most common cause of muscular headache is 
 
Vascular headache
3 types: Toxic, migraine, and cluster.
Toxic
Caused by a poison, ingest something that is poison. Poison causes vasodilation, the blood vessels get larger, this causes the tissue in the skull to be pushed against by the blood vessels. The pushing on the tissue is what cause s the pain
Hangover's also cause this. It is the acetaldehyde that is what causes pain during a hangover as it is more potent than the actual alcohol consumed. When people lack the enzyme (mentioned as 2nd enzyme in class) to destroy the acetaldehyde (a carcinogen) the hangover's are very extreme.
Both the alcohol and acetaldehyde is what gets you drunk. Beverages that are aged longer are actually more toxic and they increased the hangover severity. The darker the beverage the more extreme the hangover.
Metabolism also plays a role. 
Alcohol increases liver function which wears them down.
 
Histamine (in red wine)
Causes allergy symptoms and headaches
Also in sauerkraut  
 
Nitrites
A preservative found in foods (hotdogs)
Form to nitroglycerin that gives headaches
 
Monosodium glutamate (MSG)
Found that when adding seaweed (tastes like nothing) is added to a dish it add flavor.  Discovered in Japan. Leads to Kwok Syndrome. 
MSG is found in oriental cuisine.
Millions of dollars were invested in to finding if MSG gave headaches. It has been found that it does not cause headaches. 
MSG is in almost everything we eat today.MSG is added as food made in a large scale does not taste as good as the one made in a small scale. There MSG is added.
Hydrolyzed vegetable protein is also MSG.
MSG is a normal human metabolite
 
Caffeine
Gives headaches (vasodilation). Caffeine actually makes your blood vessels smaller but when you top drinking it the vessels get much larger and then you get a headache.
 
Brain freeze
Cause by a very cold material being pushed against the pallet 
 
Cures
Tylenol
Caffeine (vasoconstriction)
Migraines
18% of women get migraines
6% of men get migraines
 
Phase 1: Vasoconstriction
The blood vessels in the head get smaller
Phase 2 : Vasodilation
The blood vessels in the head get larger
 
Initiated something(almost always)
Tension
Lack of sleep
Menstruation
Foods
Relaxation
Too much sleep
Pregnancy
Drugs
Strong smells
 
Best way to deal with migraines is to deal with the trigger.
 
Migraines follow a progression
Prodrome phase
30% to 40% of sufferers experience this
Mood swings
A warning
Aura
20% to 30%
One or two hours before pain phase
Scotomas
Visual disturbances, flashes of light
Olfactory hallucinations (smelling things that aren't there)
Auditory hallucinations
Vertigo
Reduced sensation
Hypersensitivity 
 
Pain
Hemicranias (Latin)
Hemigrania (French)
Lasts 1 to 72 hours
Nausea is common
GI disturbances (diarrhea)
Movement makes it worse
 
Postdrome
Hung over
Exhaustion
Poor concentration
Depression or euphoria
 
Treatment
A.S.A
Acetaminophen
 
Triptans can abort a migraine
It comes from practice of medieval Europe. People at Rye bread, turns out it has a fungus that causes St. Anthony's fire from vasoconstriction. This causes a lack of blood flow to outer extremities. If you ate a little bit of the fungus on the bread it would cause involuntary muscle contractions therefore midwives would use it  during birth.
Ergot is also a powerful hallucinogen (back then it was seen as a demonic possession) If you were accused of being a which you were guilty until proven innocent.
Salem witchcraft trials 1692
Rye was a main food source in the community, that year it had rained a lot therefore a lot of moisture and the Rye seems to have had a lot of ergot.
 
Extracts(not pure) of ergot for migraine (1862)
It was not very consistent with results
 
Arthur Stoll
Isolates ergotamine, the pure material. Ergotamine is a poison that is made by the fungus. It  prevents migraines but has many side effects.
 
Drug-like substance
If it could be chemically engineered so that only its positive side effects could be experienced
 
Albert Hoffman
Made modifications to a derivative of ergot and accidentally made LSD. 
LSD was used by the CIA, they used it on a number of students without consent. Many of them committed suicide as it cause bad flash backs.
Ergotamine and LSD have very similar structures
 
Serotonin
In the aura phase the levels of serotonin in the brain change. The serotonin in the brain is depleted. Therefore potential drug is to find something that will replace that missing serotonin
A poor drug because it will be used in many parts in the brain, the body does not know where it is supposed to go. It must injected directly into the brain as the molecule it self will not get to the brain.
Serotonin and sumatriptan have nearly identical parts.
Only if you have auras or prodome will this drug be effective.
 
Nerve Signals
Not electrical signals but rather chemical  signals, nerve cells do not touch each other. Messages are carried by neurotransmitters.
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