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Htn I ahs Midterms
Reading one - midterm one
Reading two - midterm two
Reading three - final exam

Life Expectancy
Canada – 81.2 (ranked 8)
World average – 66.6  
Approx 30 to 35 years for most of recorded history
Last 6,000 years
Approx 30 to 35 years through the stone age
50000                                           
Life expectancy reflects how long you live and the way that you die. Disease affects quality of life.
1900 (44 yrs)
main causes of death
pneumonia
tuberculosis
worms, fleas/ticks, chronic infections all where common
2004 (82 yrs)
main causes of death
heart disease
cancer 
stroke
Main reasons for improved health
improved sanitation
used to have outhouses, chamber pots, population exposed to dead and dying
clean drinking water
nature does not make pure water (guinea worm), major improvement was chlorination (acts as a preservative and cleanses)
refrigeration
food spoilage was common before refrigeration, foods where preserved in an ice house, ice harvest was a common spring event, modern food storage year round
pharmaceuticals
improve health
vaccinations
vaccination scar if you where born before 1972, polio eradicated in North America in 1991 and there are currently less that 1000 cases world-wide, antibiotics for bacterial infections, North American drug market (2009) perception drugs $300 billion, United States consumes half of the drugs (49.1 %)
immunization
greatest achievement in medicine, very successful for viral infections, small pox eliminated in 1977, only exists in labs and biological weapons, gene sequence is available online
Types of medical treatment
Surgical
Removal of affected body part (traditional)
Modification of affected body part (modern)
Medicinal
Use of chemical compounds to treat disease
-Plants as source of drugs: used because plants use chemicals to defend themselves. Plants produce a lot of poisonous substances 
-Early drugs were poisons 
drugs 
produced desired (beneficial) biological effect
poisons
produce undesired (harmful) biological effect
-Dosages
normally we assume
low dosages produce beneficial effects (drugs)
high dosages produce harmful effects (poison)
sometimes
low dosages produce beneficial effects (poison)
high dosages produce harmful effects (drugs)
dose makes the poison
ask “how much?”
works for lots of things
drugs
pollution
finances 
everyday issues
How were drugs discovered?
Observation and experiment (rare)
People observed the effect of the drug
Strong poisons given in low dose
Philosophy
Cure arrived at by reasoning
Based on belief
Healing often connected with superstition, magic religion
Drugs from observation and experiment
Strong poison’s
Easily identified
Weak poisons
Large quantity for effect
Hippocrates 460-370 BC 
father of medicine
ox liver for night blindness
animal fat for baldness
poppy juice for crying babies
universe is made of 4 elements
earth, air, fire, water
body is made up of 4 humors
blood, phlegm, black bile, yellow bile
when you are born your humors is balance, when they are unbalanced that’s when sickness occurs 
blood letting was common to re-balance the humor 
identification of opium for pain
Opium (extracted from poppy seeds)
narcotic painkiller
sedative
toxic in high doses
drugs in low doses
Identification of cocaine as a stimulant
Observation
Extracted from coca leaves
Topical painkiller 
Stimulant 
Used by people that lives in high altitudes 
Quinine as a malaria treatment
Number two infectious killer in the world
Peruvian bark once more valuable than gold (comes from quinine)
British army uses quinine in India
Tonic water contain quinine
Problems with observations
Human brain searches for patterns
Even when they are not there
Apophenic
Seeing pattern or connections in random of meaningless data
Pareidolia
Anecdotal evidence unreliable
Drug and effect may be coincidence
Perceptions subject to placebo effects
People lie
Anecdotal evidence relies on chance
Only experimental evidence is reliable
Make a measurement
Measure properly
Once “evidence” is available, hard to contradict
Many harmful remedies retained because of this
Parents cold remedies
Philosophy to identify cures
Cure arrived at by reasoning (make it up)
Search “proof” afterward
Healing often connected with superstition, magic, religion
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Doctrine of humors was stupid
Based on incorrect idea
Made it up
Treatments developed using it were harmful and painful
Bloodletting
Purges
Fasting
Special foods
Doctrine of Signatures
Jakob Bohme, shoemaker philosopher (1575-1624)
God left clues to tell us how to use things
Disease and cure were linked
This approach is/was used by almost all cultures
Walnuts look like brains
Eating walnuts is good for brain health
Boneset stems grow “through” leaves
Consumes boneset to improve bone health
Sharks don’t get cancer
Sharks have cartilage whereas we have bones
Shark cartridge used as cancer treatment 
Breath mints have chlorophyll
Makes plant green
Fresh breath - parsley
Parsley - green
Green - chlorophyll
Chlorophyll – fresh breath
Mandrake roots look like people
Mandrake roots used for many medicinal and magical purposed
Primary use was a cure for demonic possession
Mandrake harvest using a dog
Protect against the screaming
Ensure the magic is preserved
Rhino horn is a phallic symbol
powered rhino horn used in Chinese medicine as an aphrodisiac 
Mercury is a heavy liquid
people drink mercury as a purgative because it is heavy to push the toxins out of the body
Only limited by your imagination 
Doctrine of  signatures is wrong
Most remedies developed this way were harmful
As best were harmless
Denied the patient proper treatment
Lack of rationality or evidence
Based on appearance or location
Required imagination to see connections

Some problems require surgery
Amputation without anesthetic 
Amputation had to be done quickly
Amputation learned by trial and error
Sir Humphry Davy discovered nitrous oxide
Make them not feel as much pain
Nitrous oxide as a propellant
William T.G Morton and ether 1846
Killed pain and made patient forget about the operation
Anesthetics make modern surgery possible
Less than 30% survived surgical treatment 
Due to infection
Joseph Lister used phenol as antiseptic
Thought hat if killing bacteria on the outside of the skin would keep the surgery clean
Carbolic acid sprayer
60-70% survival rate because infection was decreased after using the carbolic sprayer
Toxic effects of phenol on doctors 
Later determined that washing and glove use was safer and would protect the doctors more
Wore white to be able to see the dirt more
Antisepsis brought to Canada by Thomas Roddick 1877
Doctor at McGill
All operating rooms started to resemble a modern operating room
Carbolic smoke ball for home use
Sold to people to keep their houses clean
Listerine becomes a household product 
Used on hair to treat dandruff 
Deemed too toxic for use, so Listerine no longer contain phenol
Problems with drugs in the 1800’s
No regulation
Industrialization created big markets 
Lots of opportunity for fraud
Al these problems had/have always existed, but there was a dramatic increase in the 19th century 
Science and fraud
The emergence of science made people trust claims
“scientifically proven”
“Patented”
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 content in opium
1874- first experiments on the effects of pesticides on humans
Experiments on humans
Common until world was II
Rise of patent medicine late 1800’s
“patent” a way to convince public the product was good
Mrs. Winslow sooths with opium
Kickapoo Indian Oil cures all with alcohol
Put herbs in a bottle and sell to public
Contained alcohol which made the people feel good, but no medicinal benefit
Great Radium Spring water
William J.A Baiey makes Radithor
Sold mixtures which contained high amounts of radioactive salts 
Discovered that radiation killed cancer cells
Twisted science – from cancer to morons
Drink the radioactive mixture and you would become smarter 
Eben M. Byers was a believer 
Drank small amounts of radioactive water
Lower jaw removed, because of the damage from the radioactive water 
Medicine from Death’s Laboratory 
Many products contained mercury etc…
Board or food and drug inspection
Formed in 1907
Labeling only
No regulation of therapeutic claims
No safety testing 
Patent medicine still sold today
Massengill company and drug safety
Sold sulfanilamide (antibiotics) as a powder
Sells sulfanilamide elixir
Parents wanted it to help cure their children’s sicknesses 
Message to the AMA
“please wire collect by Western Union suggestion for an antidote”
Labeling forced drug off the market
Legal definition of elixir is a substance dissolved in ethanol
In 1932 there was no law for selling toxic materials
Massengill sold their drug as an elixir, which is a compound dissolved in alcohol and water, however they dissolved it in something else and used the wrong word on their label
Over 90% where young children killed
Recovered 234 of 640 gallons sold
Food and Drug Administration (FDA) created
Ensure the safety of drugs
Animal testing was now required (safety only)
Clinical trials were done to follow safety in humans
Directions for proper use were required on the label
Problems still occur
Thalidomide
Developed as a sedative – 1957
Very few side effects
By 1962, thalidomide recognized as a teratogen
Phocomelia
Never marketed in the US
Teratogenicity was discovered before FD approval was given 
Teratogen causes birth defects
From Greek word “teratos” for “monster”
Thalidomide was tested in rats
Rats do not give birth to deformed pups
In humans, problems with a fetus result in miscarriage, still birth or birth defects 
Modern safety standards
Safety resting done in at least 2 species
At least one must be a primate
Must show that the drug is bioavailable
Gets into body
Must use relevant doses 
Genetic engineering changes drug discovery
Replaces many animal experiments 
Genetic engineering facilitates drug discovery 
Genetically engineered drugs are the safest source of human protein 
Drugs discovery today
Each new drug costs more than $800,000,000 to develop 
From idea to market requires 8 years
High risk
High profit
Source of drugs today
Biologic 14%
Vaccine 4%
Natural Product 5%
Semi-Synthetic 23%
Synthetic 54%
Since 1985 
Extracts by plants
Design drugs by computer
Drugs 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 compounds are tested to find each new drug
Processing requires 8 to 12 years
Each new drug costs $800,000,000 to bring to market
Pain
Prescription drugs
$300 billion per year 
requires doctors prescription
Over the counter –OTC
$25 billion per year
No prescription needed
Some are “behind the counter”
OTC vs. Prescription
OTC drugs are most commonly used
Cheaper than prescription
Cost is visible
Spend 10X more on prescription drugs
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
Important considerations when buying
Safety
If buying it OTC it is safe
Dose makes the drug
Based on body size
Indications
Counter-indications
Side effects
ALL drugs have side effects
Effect- what is it?
Info is easy to find
Label of box
Google
Incidence- how common is it?
Is it difficult to find 
Need both to evaluate risk 
Indications
What to use it for?
Many people take the wrong drug
Many people take drugs unnecessarily
Counter indications 
When you should NOT use
Conditions
Drug combinations
Foods
“natural” remedies 
Pain relievers most common OTC drug
$2.7 billion
50 billion tablets
35,000 tones/year
1200 dump trucks
Aspirin- one of the worlds most popular drugs
Alcohol
Caffeine
Aspirin
Nicotine? Is not classified as a drug
Salix
Genus (family)
Willow
Poplar
Beech
Wintergreen
Salicylates
This is what is derived to make many of the common pain killers
Sumerians used willow leaves for pain 2,200 BC
used as a pain treatment for thousands of years 
Egyptians used willow for inflammation
used as a pain killer and  inflammation
Hippocrates used willow bark for childbirth
Knowledge of herbs lost in dark ages
Knowledge was lost because of the church running things, the church decided what society knew
Lost in Eurpoe
Reverend Edward Stone 1702 – 1768
Rectos in church of England
Described treatment for argue (fever) in 1763
Used willow- walking in swampy area and had a fever, he tasted willow bark and noticed that the willow was bitter 
Willow bark has a bitter taste
Similar to 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 bark is bitter
Willow grows in swamps
Therefore will bark will cure fever!!!
April 25, 1763
“As this tree delights in a moist or wet soil, where agues chiefly abound, the general maxim that many natural maladies carry their cures along with them or that their remedies lie not far from their causes was so very apposite to this particular case that I could not help applying it; and that this might be the intention of Providence here, I must own, had some little weight with me”
Willow bark for fever
Dried bark
Ground to a powder
Given for fever
Salicin
Henri Leroux 1829 gets credited for creating aspirin
He chemically extracted the salicin from the willow 
Salicylic acid made from salicin
Rafaelle Pira 1838
Analgesic
Antipyretic
Antinflammatory
Salicylic acid manufacture
Salicin
Salicylic acid 
Coal tar was a waste product in 1800’s
When coal gas is removed from the coal hunk, coal tar is created
Structures- Line structures 
Fossils provide evidence of past life
Oil contains molecular fossils 
Bacteriophanes left behind from the animals
Nanokids- fun with line structures 
Nanocar
The molecules actually look like the drawings 
Synthetic vs “natural”
Natural 
5.8 billion tablets requires 2 million tones of bark
1.5 kg = 14 g
Synthetic
1 kg = 300 g
There will be no difference in the body if taken natural or synthetic 
Salicylic acid made and sold by dye companies
Better pain reliever, cheaper, and more widely available
Bayer started as a dye company 
Selling paints 
Salicylic acid was a drug with problems
Analgesic (pain)
Antipyretic (Fever)
Antinflammatory (swelling)
Bitter taste            - side effect
Stomach irritation  - side effect
Felix Hoffmann 1868 – 1946
Father had arthritis
Took salicylic acid for pain
Suffered from stomach problems
Process of drug optimization
Taste less bitter
No stomach irritation
Not effective for pain
Structures- Line structures 
Fossils provide evidence of past life
Oil contains molecular fossils 
Bacteriophanes left behind from the animals
Nanokids- fun with line structures 
Nanocar
The molecules actually look like the drawings 
August 10, 1897
Salicylic    Acetasalicylic acid (asprini)
Hoffmann used a biological assay/screen
Looking for molecule that would cause less stomach irritation 
Aspirin was trademarked 
Aspirin was initiallu sold as a powder
Aspirin tablets became more popular
Aspirin and A.S.A
Acetasalicylic acid (A.S.A.) – generic name, scientific 
Aspirin – trade name 
A.S.A
Benefits
Pain
Fever
Inflammation
Reduce heart attack risk
Side effects
Tinnitus
Stomach irritation
Blood clotting
- A.S.A effective for muscle pain
- A.S.A not effective for visceral pain
Prostaglandins are local hormones
Produced and “used” in same cell
Exist for short times
- Prostaglandin is a hormone made by the body when muscles contract 
-Apsirin works by blocking a chemical reaction (Cyclooxygenase)  from occurring 
Enzymes are machines
Drugs block machine action 
Aspirin blocks the cyclooxygenase machine 
Aspirin modifies the specific enzyme
Aspirin and heart disease 
one aspirin tablet every 2 days for 5 years have fewer heart attacks 
Reduces heart attacks by half
Early ads claimed aspirin does not affect the heart
Aspriin now advised to prevent heart attack
A.S.A and cancer?
“Long-term use of aspirin and nonsteriodal anti-inflammatory drugs and risk of colorectal cancer”
A.S.A to make explosives
Used to make TNT
Chemically isolated the A.S.A to make an explosive 
Side affects of A.S.A
Death
More than 60 tablets at once
Ringing in the ears
Tinnitus
More than 10 tablets
Warning of salicylism (aspirin poisoning)
Stomach irritation
Excess HCL
Mucus protects stomach 
Prostaglandins help to protect the stomach
decrease acid production
increase mucus production 
Tablets can cause stomach irritation 
Tablets get caught in pockets in the stomach, when trapped they dissolve and irritate the stomach
Bufferin is an antacid that helps relieve stomach issues 
MgSO4 (gypsum)
Pills dissolve quickly
Plastic coating on A.S.A tablets
Drink water to avoid stomach irritation
Inflates stomach and reduces the wrinkles in the stomach so the pills cannot get stuck
Rye syndrome and influenza 
Do not give to children because of the risk of rye syndrome, children that had rye syndrome had aspirin in their bodies 
Children’s aspirin no longer available 
A.S.A. not in last 3 months of pregnancy
Prostaglandins important for birth 
Regular and extra strength 
Regular 325 mg
Extra 500 mg
Tablets, caplets and gelcaps 
Anacin has caffeine for headaches 
A.S.A. 325 mg
Caffeine 32 mg
Generic drugs are the same quality as name brands
Same chemical substance
Same dosage
Equivalent bioavailability (how much drug gets into the body)
Same amount of drugs enter the body

A. Cahn and P. Hepp 1886
Experimenting to find a vermifuge
Gave patient naphthalene
Mothballs
Noticed fever reduction
Bottle was mis-labeled
Acetanilide
Antikamnia (antifebrin)
Made form coal tar
Carl Duisberg
Chemist at Bayer
Needed to dispose of 50 tons of aminophenol
Phenacetin
APC tablet
Aspirin
Phenacetin
Caffeine 

D. Lester and L.A. Greenberg – 1947
Metabolizes in the same way 
Acetampehine 
Acetaminophen raises pain threshold 
Good for muscles pain
Good for visceral pain 
It is an antipyretic (reduce fever)
Does not inhibit prostaglandin synthesis 
Arthritis use- not always effective 
Osteoarthritis
Rheumatoid arthritis 
Stomach irritation
A.S.A 
Strong irritation (chronic)
Acetaminophen
Weak irritation (chronic)
Acetaminophen liver toxicity 
Alcohol stimulates liver function 
Acetaminophen for pain threshold
Works well on muscle pain and visceral pain
Acetaminophen is an antipyretic Acetaminophen not for inflammation
•Does not inhibit prostaglandin synthesis
Arthritis use - not always effective
 Osteoarthritis
Rheumatoid arthritis
No risk of Rye syndrome
 No association for acetaminophen
Stomach irritation
A.S.A.
 Strong irritation (chronic)
Acetaminophen
Weak irritation (chronic)
Children’s Tylenol for fever
Give to children and do not have to worry about the side effects
Death
More than 60 tablets
#1 suicide drug in England
Acetaminophen liver toxicity
Acetaminophen   Glucuronyl transferase  removal from body
Acetaminophen  Cytochrome P450 toxic metabolite Liver Damage
Never take for a hangover
Liver has become activated and the liver changes it to a toxin
Acetaminophen in OTC meds
In common cold medicines
Tylenol Types
Tylenol regular
Acetaminophen 325 mg
Tylenol extra strength
Acetaminophen 500 mg
Tylenol arthritis or muscle & body
Acetaminophen 650 mg
Tylenol migraine
Acetaminophen 500 mg
Caffeine 65 mg
Tylenol PM makes you sleep
Acetaminophen 500 mg
Diphenylhydramine 15 mg
Excedrin mixes acetaminophen and A.S.A.
Acetaminophen 325 mg
A.S.A. 250 mg
Caffeine 65 mg
Midol for menstrual cramps
Acetaminophen 500 mg
Caffeine 65 mg
Pyrilamine 15 mg
Tylenol and cyanide – 1982
Man bought capsules and took out Tylenol and replaced the Tylenol with cyanide and put them back on the shelf, killed many people 4 in 1 family deaths
Tylenol was recalled by J & J
Recalled every single capsule and destroyed
Stopped manufacturing these capsules 
Switch from the capsule form to a caplet form, therefore the Tylenol powder could not be replaced
Safety seal was added to all the OTC meds
Generic Acetaminophen
Discovered 60 years ago, and is available in generic form

Ibuprofen
Developed 1961
Originally by prescription only
OTC use approved 1984
Similar mechanism to Aspirin
Inhibits cyclooxygenase
Advil
Ibuprofen 200 mg
Motrin regular, extra and super
200 mg 300 mg
400 mg
Read the back of the box NOT the front Read the back of the box NOT the front
Generic Ibuprofen
Ibuprofen 200 mg
Naproxen
Aleve
Very good for inflammation
Generic now available
COX-1 and COX-2
Effect of COX-1 inhibition
Stomach
HCl production increases
Mucus production decreases
Platelets
Clotting is inhibited
Long term COX-1 inhibition
Ulcers in stomach can bleed severely
 Harmful effects!
Effect of COX-2 inhibition
Reduces pain
Reduces inflammation
Reduces fever
Beneficial effects!
Current arthritis treatments
Inhibit both COX-1 and COX-2
COX-2 is beneficial
Reduce pain
Reduce inflammation
COX-1 is harmful
Stomach irritation
 Blood clotting inhibited
 Bleeding ulcers in chronic users
Selective COX-2 inhibitor for arthritis
Tried to develop drugs to selectively inhibit cox-1 and not cox-2 which was VIOXX
VIOXX Clinical Trials
Approximately 60 studies were done
More than 5000 patients
No serious side effects
 No difference in cardiovascular disease vs placebo
Drug approved in 1999
Sales averaged $ 2.5 billion/year
VIGOR was done for marketing
Illustrate reduced risk of ulcer
18 month study
Used naproxen as a placebo
Used VIOXX at twice the normal dose
naproxen was given at the normal amount
Study showed 54 % reduction in serious GI side effects with VIOXX
56 out of 4047 for VIOXX
121 out of 4029 for naproxen
Full VIGOR data released to FDA
Increase risk of heart attack
0.4 % for VIOXX (45 out of 4047 patients)
0.1 % for naproxen (19 out of 4029 patients)
No difference in mortality
Paper in NEJM reported no adverse effects
Only data from first 10 months was included
Media went crazy on this, because they felt that they where hiding something 
FDA Analysis of 1.4 million patients
Estimated that VIOXX caused 88,000 – 139,000 heart attacks during 1999-2004
In 2004, Merck voluntarily removed drug from market
 Cut 7000 jobs
>10,000 lawsuits
Benefits outweigh risks
Current arthritis treatment
FDA estimates 10,000 to 20,000 deaths/year from gastrointestinal bleeding
VIOXX as an arthritis treatment
FDA estimates 18,000 – 28,000 heart attacks/year
Risk of heart attack similar to ibuprofen
 Improved labeling and MD education
Merck refused to re-introduce the drug
Risks outweigh benefits
 >10,000 lawsuits
[bookmark: _WNSectionTitle_2][bookmark: _WNTabType_1]Lecture 2-3 (PAIN)	2015-01-12 12:48 PM

Cephalalgia enjoyed by 90 % of population 
Once believed headaches caused by demons
Lose the demon to lose the headache
Metallic tractor pulls out the pain Metallic tractor pulls out the pain
By sucking humor out through hot needle
Magic pulls out the pain
Surgical cures for headaches Surgical cures for headaches
Trepanation as a cure for headache Trepanation as a cure for headache
Specialty tools for trepanation Specialty tools for trepanation
Trepanation is for life Trepanation is for life
Modern practitioners of trepanation Modern practitioners of trepanation
Hole in the head movement, a cult, where a whole is needed in the head to let the brain free
Brain does not feel pain 
Pain in thin tissue surrounding skull Pain in thin tissue surrounding skull
Understand the headache before treating 
 12 types of headache
 60 sub-types
Headaches grouped into 2 classes
Muscular
 Vascular
1) Muscular headache Muscular headache -- muscle band around skull muscle band around skull
Muscular headache caused by stress Muscular headache caused by stress
Treat muscular headache Treat muscular headache
A.S.A.
Acetaminophen
Ibuprofen
Naproxen
2) Vascular headache involves blood circulation Vascular headache involves blood circulation
3 major types
Toxic
Migraine
Cluster
Toxic headache caused by poison Toxic headache caused by poison
Pain is caused by Pain is caused by vasodilation
Most common type of toxic headache Most common type of toxic headache
Metabolism of alcohol contributes or helps Metabolism of alcohol contributes or helps
ethyl alcohol  alcohol dehydrogenase acetaldehyde acetaldehyde dehydrogenase  acetic acid
Aging to the beverages adds to the pain 
After aging, the alcohol goes under chemical changes when aged for longer periods of time
Alcohol increases liver function Alcohol increases liver function
Liver makes acetaminophen toxic Liver makes acetaminophen toxic
Don’t take acetaminophen for hangover
Some red wines contain histamine 
Some fermented foods contain histamine 
Some aged cheeses contain tyramine 
Chocolate triggers some headaches 
Hotdogs contain nitrites 
Nitroglycerin is a potent vasodilator Nitroglycerin is a potent vasodilator
Monosodium glutamate MSG 
Seaweed has a flavor enhancement in food
Kwok syndrome and MSG 
Headache 15-20 mins after eating the Chinese food
MSG in Oriental cooking 
Resulting in some people avoided MSG 
MSG does NOT cause headaches 
MSG is in virtually all prepared food 
Disguised as hydrolyzed vegetable protein 
MSG is a normal human metabolite MSG is a normal human metabolite
Constitutes approximately 5% of our protein
Produced constantly in the body
Caffeine gives rebound Caffeine gives rebound vasodilation
Gives headaches 
Brain freeze 
The soft palette that separates the nose and the mouth
Treat toxic headache 
 A.S.A.
Ibuprofen
Naproxen
Acetaminophen and toxic headaches Acetaminophen and toxic headaches
 Increased liver function causes acetaminophen toxicity
Liver damage
Don’t take acetaminophen for hangover
Caffeine may help reduce the pain Caffeine may help reduce the pain
Migraine is an over used term Migraine is an over used term
Migraine affects smaller % of population Migraine affects smaller % of population
18 % of women get migraines
6 % of men get migraines
Migraine headache is two stage process Migraine headache is two stage process
Phase 1 : Vasoconstriction
Phase 2 : Vasodilation
Migraine initiated by a trigger
Tension
 Lack of sleep
Menstruation
Foods
Relaxation
Too much sleep
Pregnancy
Drugs
Strong smells
Migraine headaches follow a progression Migraine headaches follow a progression
Prodrome phase
Aura
Pain
 Postdrome phase gives a warning 
30 to 40 % of sufferers
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· once get infected with a cold/flu virus, you will never get that strain of cold/flu again
· after you develop an illness you build an immunity to that strain
· scarring can be created inside the nose and the throat and cause damage, scarring is from colds and flus
· if the infection is not fought off, without a defense the microbes win
· Immune system uses many weapons
· Poisons
· Defensins 
· Complement 
· Antibodies 
· Immobilize invaders
· Selectively destroy invaders
· Macrophages
· Specialized cells to eat foreign cell
· Specialized cells to kill infected cells
· Innate immune system provides an immediate response
· Non-specific reaction
· All cells are targeted
· Immediate maximum response
· Cold symptoms caused by innate immune system
· Innate immune system responds to damage 
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1. Cytokines create an immediate reaction
1. Leukocytes destroy the invaders
1. Inflammation gives easier access for immune cells
· Adaptive immune system is selective 
· Lag-time between exposure and maximum  response
· 2 to 3 days
· Response is selective
· Only invading cells are targeted
· Immune system retains a memory of the infection
· Next time same microbe invades the response is immediate and strong
· Only the invading cells are targeted, it is very selective and takes a couple of days to kick in
· Antibodies are they key recognition devices
· Y shaped molecules
· Has a “sticky” surface 
· Antibodies stick to epitopes ( a piece of a molecule from a bacteria or virus)
· The immune system recognizes tiny pieces of the bacteria, which will be recognized by the antibody 
· The body makes many different antibodies
· Each antibody is unique and will only stick to specific molecules
· Antibody production is random
· Cannot store large amounts of antibodies
· Make small amount of many different types
· No way to know which microbes will invade
· Body stores small amounts of as many different antibodies as possible
· Made randomly
· Manufacture large quantities only when needed
· B cells carry antibodies
· Each B cells carries a different antibody
· Each B cell “recognizes” 1 epitope
· Body carries many different B cells
· Don’t know in advance which ones are important
· Store small amounts of each B cell
· Recognize as many epitopes as possible
· Immune response triggers replication of specific B cell
· “Amplified” B cells target the invaders
· After infection some  B cells become memory cells
· Each infection generates memory cells
· As you get older, your body contains more memory cells
· Less than 5 % of B cells in a newborn are memory cells
· More than 50 % of B cells in an adult are memory cells
· Adults have experienced more infections over time
· Viruses live inside cells and escape B cells
· Body makes T cells to destroy viruses
· Infected cells “display” parts of viruses 
· Viral protein fragments on MHC receptors
· Killer T cells recognize MHC “display”
· Helper T cell sends the kill signal, helper and T cell both stick to the MHC which has the piece of virus on it
· Both cells have to physically touch/come in contact with the MHC cell
· Two kill signals provide a failsafe, to ensure that a normal cell is not being destroyed
· Viral infections triggers replications of specific T cells
· Some T cells become memory cells
· Memory cells give you immunity
· Next time microbe invades you get an immediate and specific immune response
· Microbes are killed quickly before infection develops
· Don’t get sick
· Most diseases only infect once 
· How to het the memory without the sickness 
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1. Smallpox had a 20 to 40% mortality rate 
1. Smallpox disfigures 70-80% of survivors
1. Variolation was practiced by many cultuers
12. Someone that is sick wiwth smallpox, they would take a stick to collect puss from the infected person, then using the stick they would jab the puss into the children. Then the children would get smallpox, but not that severe. Then the children where immune to it
· Variolation brought to England by Lady Montagu 
· Edward Jenner (1749-1823)
· Made the observation that milk maids did not get smallpox, but they got cowpox. Maids that got cowpox did not get smallpox
· Cowpox does not kill unlike smallpox
· Jenner inoculated children with cowpox. These children did not get smallpox later in life
· Vaccination was much safer than variolation
· Vaccination was an incredible success
· By 1900 smallpox levels became very low in industrialized countries
· Smallpox was eradicated from industrialized countries by 1950
· Remained endemic in developing world
· People were not vaccinated
· Global eradication targeted 1966
· Then made special machines to vaccinate people and the last case of natural smallpox was in Somalia in 1977
· Today smallpox only exists at CDC and in biological weapons
· People had a vaccination scar if they where born before 1972 
· The scar is created by the special needle used
Cowpox vaccine “simulated” smallpox virus
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Vaccination stimulates a disease
The body creates memory cells for the disease
Memory cells impact immunity 
Jenner was lucky to find smallpox
Cowpox virus causes mild diseases, similar molecules structure to smallpox virus
Unique situation- smallpox only

Serious illness in livestock     Anthrax
Pasteur “attenuated” anthrax bacteria by heating
Weakened bacteria caused mild infection
Pasteur used a second “booster” shot
Weak bacteria did not stimulate a strong immune reaction
Second injection produced more memory cells
Booster shots often used with attenuated or dead viruses
[image: ]
Attenuated vaccines use disease microbe
Treat with heat or chemicals to attenuate
[image: ]
Small risk of sever infection 

About 1% of polio is paralytic 
Paralysis includes the lungs
Many polio epidemics in 1900s
President Roosevelt was a survivor 
Paralyzed by polio
Salk vaccine (1955) used dead virus 
Required injection
Required booster, because it was a dead virus
Largest U.S clinical trial ever in 1954
1.4 million children injected in schools
vaccine was extremely safe
dead virus
Very effective
One batch of vaccine was defective
Cutter Laboratories
Testing not properly done
Several batches had live virus 
Company did not inform government
Thousands contracted polio
170 cases of paralytic polio
11 deaths
Sabin vaccine used attenuated virus
Small risk of polio
Live virus
Given orally
No booster
Clinical trials in Russia
77 million vaccinated
Highly effective
Small risk of polio
1 case every 1,000,000 inoculations
Sabin vaccine was adopted by most countries 
Fewer than 300 cases of polio world-wide by 2003
More than 1600 cases world-wide in 2009
Major barrier to eradication is politics
Somalia 
Afghanistan
Ethiopia 
Nigeria
Niger  
Pakistan
India 

Influenza causes seasonal colds
Normally infects 5 to 15 % of population
New virus formed every year
Most forms not dangerous
Very young and very old are exceptions
Occasional severe influenza pandemics
Very virulent strain occasionally arises
1918  20,000,000 deaths
1957     1,000,000 deaths
1968       700,000 deaths
Flu Vaccine uses dead virus
New vaccine every year
New virus every year
Excellent safety record
Dead virus does not cause disease
Production methods used for decades
Very low incidence of side effects (<0.01%)
Important to vaccinate EARLY
Takes 21 days for full immunity
Main side effect is egg allergy 
Many diseases are close to eradication
Many diseases are eradicated in developed world
Number of adverse events exceeds number of illnesses
Most minor

Some people are afraid of vaccinations
Anti propaganda exists
Propaganda is effective and dangerous 
Opposition to vaccination in Jenners time
Modern anti-vaccination activists focus on autism
Autism symptoms appear around age 2
Vaccinations done around age 2
Wakefield study appeared to back up claims
Loss of confidence led to lower vaccination rates
Many children did not get vaccinated 
Wakefield study was a fraud
Based on 12 patients
Wakefield was stripped of medical license 2011

Preservative worries during H1N1 panic
Thimerosal preservative is safe
Contains mercury
Used for decades in all kinds of vaccine
Vaccine has less mercury than one piece of fish
Thimerosal does NOT cause autism
Vaccines do NOT cause autism
Adjuvant worries during H1N1 panic
Adjuvants reduce the need for boosters shots 
Alum used in most early vaccines
Lipid adjuvants were discovered in 1970s 
Squalene (MF59) blamed for Gulf War Syndrome
There was no squalene in military vaccines
Your body is making squalene right now
Normal human metabolite
Used to make steroids
Squalene sold as nutritional supplement 
Squalene is safe
Vaccines occasionally cause adverse effects
Most are minor
Swelling, redness, soreness
Fever
Dizziness (psychological)
Allergic reactions (rare)
Disease (extremely rare)
Only with live or attenuated organisms
69 cases of polio between 1978 and 1983 (U.S.)
51 associated with vaccine
Why vaccinate if a country is disease free? 
The unvaccinated keep disease alive
Does not need to vaccinate 100% of the population, just enough to get the numbers down
Herd immunity is important while a disease exists on the planet
Reduced vaccination rates are dangerous
Japan discontinued vaccinations for pertussis starting in 1974
393 cases in 1974
13,000 cases in 1978 (41 deaths)
Not vaccinating is dangerous

Cervical cancer kills 250,000 women each year (World)
Cirvical cancer is a viral disease 
Rigoni-Stern 1842
Cervical cancer only in married women
Rare in nuns and single women
Cervical cancer only in sexually active women
Caused by “nervous irritability” (1842)
Human papillomaviruses (HPV) linked to cancer 1970’s
Human papillomaviruses (HPV) cause warts
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
Get immune response with empty virus capsid
Capsid protein is immunogenic
Don’t need the whole virus, just small part 
Guardasil made from virus protein fragment
Manufactured in recombinant yeast
Effective against types 6, 11, 16, 18
Very safe
Does not use a complete virus
This is an anti-cancer vaccine
Vaccine only works if previously uninfected
Best to administer before sexually active
Ages 9 to 13
Can be administered up to age 26
Consult your doctor
Available for both sexes
Politics is now the major barrier to eliminating cervical cancer
This is a sexually transmitted disease, and politics figured that it would promote sexually active young girls
Don’t think, measure
Measure the accuracy of the results, not what everyone is saying
HPV vaccination has no effect on sexual activity
Evolution of vaccines
Jenner used cowpox

Vaccines are safe – don’t worry
Vaccines are safe – protect your family

Emergence of a new disease in 1981
HIV discovered in 1984
Virus spread rapidly
Unsafe sexual practice
i.v. drug use
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 with condoms
Dry sex
Primary route of transmission in Africa
HIV discovered in 1984
Virus spread rapidly
Unsafe sexual practice
i.v. drug use
Politics and bullshit
Homophobia during the early years
Leaders refused to acknowledge that AIDS existed in their country because it was linked to homosexuality  
Religious fundamentalism in the U.S.
Blocked education programs
Resisted condom distribution in Africa
Promoted unrealistic solutions
abstinence
Thabo Mbeki refused AIDS drugs in South Africa- president of south Africa 
Claimed HIV did not cause AIDS 
Caused more than 300,000 deaths
European promotion of safe sex
AIDS now the world’s most deadly disease
Malaria was #1 until late 1990’s
AIDS is 4th leading cause of death world-wide
1% of all adults on this planet are HIV positive
> 15,000 new infections each day
2.7 million new infections in 2008
2 million deaths in 2008
280,000 children
More than 33 million infected
Over 35 million dead since 1981
Over 14 million orphans in Africa
AIDS then and now
Life expectancy after infection (North America)
10 years in 1981
20 years in 2010
Triple combination chemotherapy
Prognosis after infection
100 % fatal in 1981
100 % fatal in 2010
Treatment is unpleasant
16 or more pills a day
Complex regimens
with/without food, empty stomach, without other drugs etc…
Side effects are harsh
rash, nausea, nightmares, diarrhea, headache, anemia, hepatitis, lipodistrophy (fat in the face is lost, and the face gets caved in)
High cost ~ $ 10,000 / year
Only one person has been cured so far
Used radiation to kill all his blood cells
Transplanted blood from resistant donor
Most cases are in countries that cannot afford treatment
Is an HIV vaccine possible?
Testing early vaccines was difficult
We are the only species in the world that gets AIDS
Difficult to find volunteers for clinical trials
No one would step forward to be a volunteer for clinical trials
A group of catholic priests had to guts to come and volunteer to test the vaccine. However priests do not have sex, so they would not have HIV
AIDS virus targets helper T cells
Helper T cells actively seek out HIV virus
[image: ]
· The virus slowly destroys the helper T cells
· HIV phases of infection
· Has three phases: acute, chronic, aids 
[image: ]
· Acute phase of HIV infection lasts 6 to 10 weeks
· Flu-like symptoms
· High viral load
· Phase ends when immune system reduces viral numbers to low levels
· A normal infection would be cleared
· HIV “lives” in cells that try to destroy it
Chronic phase of HIV infection lasts 8 to 12 years
Asymptomatic
Person is fully infectious
Viral replication is very high
Immune system destroys most viral particles (>99.999%)
A few virus particles escape to continue infection
CD4 cells actively seek out these viruses
AIDS virus destroys CD4 cells
CD4 cells in the immune system are slowly depleted
Phase ends when immune system runs out of CD4 cells
AIDS phase lasts 2 to 4 years- when there are no more t cells
Person is fully infectious
Viral replication is very high
Immune system is destroyed
Secondary infections cannot be cleared by immune system
Person dies of a secondary infection
All attempts to make a vaccine have failed
Virus replicates rapidly and in large numbers
10 billion new viral particles per day
Immune system is highly efficient in removing virus
99.999 % effective
Small “leakage” prevents body from clearing the virus
Companies are no longer pursuing vaccines
Study combined several vaccines
This was done in Thailand 
Vaccine combo delayed infection
It will slow down the rate of infection, but will not cure
Effective HIV vaccine is unlikely
Infection is permanent
Virus is 100 % fatal
Treatment is expensive and unpleasant
Lots of pills
Complex dosing
AIDS Virus cannot live outside human body
Protect yourself
Use condoms
Avoid anal sex
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