SPORTS 
· Ben Johnson wins and loses gold 
. Drug invented by John Manson 
. Stanozolol patent
. He used a Canadian drug 
· Mark McGwire hits 70 home runs 
· Barry Bonds hits 762 home runs 
· Marion Jones surrender her gold medals 
· Ancient Olympic athletes used potions and herbs 
. Dope is a Zulu drink 
. Horses were doped to fix races 
. First doping test-on horses 
. Cycling was notrious for doping 
. Endurance was enhanced with "dope"
5. Caffeine, cocaine, nitroglycerine, and strychnine
· Thomas Hicks
. Wins the 1904 marathon 
· Adrenaline used as a drug in 1901
. Was not ideal for sports:
1. Short duration of action (minutes)
1. Required iv injections 
· Gordon alles discovered amphetamine 
. Derived from adrenaline
. Was a great decongestant 
. Methaphetamine in total war
. Can push the body beyond its limits
· Blitzkrieg required endurance
. methamphetamine 
· Pervitin use discovered by the Allies 
· Olympics restrict drug use in 1967
. First done in Grenoble
1. Sympaticomimetic amines 
1. Amphetamines 
1. Central nervous system stimulants 
2. Strychnine 
1. Narcotics 
3. Heroin 
3. Cocaine 
1. Antidepressants 
4. Tranquilizers 
. Drugs band due to harmfulness to athletes 
· People associated steriod with sports
· Fritz Pregl and Oskar Zoth 
. Injected themselves with bull testicle extract 
. Measured muscle strength using middle fingers 
· Charles Eduard Brown-Sequard
. Injected himself with macerated dog testicles
. Applied Similia similibus
2. Treating an organ with itself 
1. Heart for courage 
1. Brain for idiocy 
1. Bile
1. Blood
1. Bone 
1. Feces
1. Intestine 
· Victor D.Lespinasse 
. Transplanted testicle tissue from donor to man who had lost his testicles 
· Leo L. Stanley, physician at san Quentin 
. Transplanted testicles from executed prisoner into convicts to restore sexual function
· First isolation of male sex hormone 
. 40 kg of bull testicles- 20 mg of testosteron 
. Very hard to get
. Testosterone for inmate rehabilitation 
. Athletes began to use testosterone 
· Soviets discover fundamental of steroid used
. Side effects
. Training methods 
. Training cycles 
· Effects of extra testosterone:
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· Tried to make a steroid for sports, with only ANABOLIC effects 
. Dianabol in 1958
. Stanozolol in 1961
· Dr. Manfred Hoppner 
. Director of sports medicine, east Germany swim team
. Forced to take steroids 
· Steroids banned by olympics 
· East germany established doping lab in Kreischa 
. Gained acess to testing  protocols and developed masquing techniques 
· Steroids testing uses GC/MS 
. Finding a drug in urine 
. Molecules isolated from athletes as mixtures 
. Gas chromatograph sort molecules 
3. Mixture is passed through a tube containing a sticky substance 
3. Gas chromatograph sorts molecules using speed, time, and measures amounts
3. The drug come out depending on their sticky, like chromotography
. Mass spectrometer
4.  weights molecules 
4. Throws molecules in a magnetic field 
4. Molecules fall apart and creates a finger print for compounds 
4. Allows for identification of known compounds 
. Steroid testing 
5. Measure T:E 
5. Normal 1:1
5. Can be as high as 4:1 and accepted by Olympics
· Masking agents for steroid testing 
. Mask the presence of extra testosterone by injecting epitestosterone 
. Diuretics mask total steroid amounts 
2. Water can also mask steroids
. Add material to interfere with testing 
3. Alcohol or detergents 
. Urine switching in extreme cases 
4. Fill bladder with clean urine from donor using a catheter
· Floyd Landis claimed his 11:1 ratio was natural
. Modern semi-synthesis of steroids 
1. Diosgenin-->progesterone--> testosterone
1. Diosgenin from Mexican yams 
1. Carbon has two isotopes
3. 98.9% of C12
3. 1.1 % C13
3. The ratio btw them tells u the source 
3. Plants and animals have different amounts of C13
. GMS can detected a signature (isotopes which will dtermine if the testorsteron came from an animal or plants 
. Floyd carbon had the plants C13 
· Testosterone 
. helps build muscle 
. Testosteron allows u to work stronger and longer by prolonging the damage 
. More frequently work outs
· Steroids do not build muscle 
· Cause: liver damage, heart damage and reproductive effects 
· Anabolic steroids speed recovery period and training 
· Long term health risks are unknown 
· Effects are difficult to measure b/c:
. Athletes vary doses 
. Athletes mix steroids 
. Athletes keep their methods secret 
· BALCO  
· Made as a designer steroid 
· Design to avoid detection 
· No testing done 
· Tetrahydragestrinone- "the Clear"
· Was undetectable before 2002 
· Finger print was not known 
· Andarine- anabolic effects 
· Desire to win makes drugs dangerous 
 
· BLOOD 
· Red blood cells only carry oxygen 
· Made in bone marrow 
· Body makes 3 million RBCs every sec
· Erythropoietin (EPO)
. EPO - controls production of red blood cells. Hormone increase- blood cells increases
. Endurance- requires higher levels of oxygen
. Hence endurance athletes benefit from increased O2 capacity
· Training at high altitudes increases RBC production 
. U.S.Olympic training center- equipped as if located at high altitudes
· "instant" altitude  training 
. Instant blood- take blood remove and store and the re-put
· U.S. cycling federation banned blood doping 
· Sanctioned 3 officials involved in Rama hotel 
· Anemia
· Treated w/iron supplements or transfusions
· EPO could be a perfect anemia drug
. Is a protein 
· Animals are  not an ideal protein drug source 
· Supply is limited 
· Extraction is  difficult 
· Not human proteins 
. Don’t work as well 
. Immune reactions 
· Cadavers not an ideal source for human proteins
· Very limited supply 
· Difficult to extract 
· Very expensive to produce 
· Possibility of infection (very rare)
· (GEO)Recombinant proteins (solution)
· Can be produce in large quantities 
· Bacteria or yeast can be used to produce human protein 
· Protein is encapsulated and placed into extra protein pockets- so easy to isolate 
· Remove human gene and insert it into a plasmid 
· Insert plasmid into a bacteria--> will now make the protein 
· Recombinant EPO is one of the best drugs in last 30 years 
· Any disease requiring blood transfusion may use EPO instead
· Abused from day 1 and killed 18 cyclist from heart attacks 
. Clinical trials used to establish doses
. Use by athletes before proper dosing was known resulted in overdose EPO
2.  thicken blood causing heart attacks 
· IOC banned EPO in 1990
· Testing for EPO was impossible 
. Hematocrit
· EPO and rhEPO have  same amino acid sequences 
· Today: tested using antibodies 
. Urine test for total EPO, and confirm using blood tests
. Compare values to normal human levels 
· On model detects recent use 
. Hemoglobin  
. EPO
. Soluble tranferrin receptor 
· Off model detects longer term use (2-3 weeks)
. Hemoglobin 
. Reticulocytes 
. EPO
· They can check for test but they can never know  if its natural or not
· At least may stop taking it a week before and they will pass the first test
 
 
 
 
 
· ANTIBIOTICS
· Life expectancy 44 know 82 
· Believed smells-caused disease 
· Penicillin has decrease maternal mortality to almost zero 
· Surgery survival rates <30%
· More people dies during WW1 and 2, from infections than combat 
. Malaria, influenza, cholera and #1 STDs 
· John Snow 
. Disproved miasma theory: bad smells where the cause of diseases 
. Made a map of cholera infections to pin point the source 
. Snow managed to deactivate the pump but remains in London as a landmark 
. Showed the location of pump was contaminated with poop 
· Agostino Bassi 
· Showed microbes causes diseases
· Experimented with silk warms and establish organisms that would cause them diseases change medicine from bad to microbes
· Atharva-Veda 
· Hindu documents which identified living animas as a cause to diseases 
· Ancient 
· Louis Pasteur 
· Develop pasteurization 
· He discovered that by heating milk u could kill the germs and the milk would last longer and taste the same 
· Lister 
· He built on Pasteur's knowledge and develop antisepsis 
· Paul Erlich 
· Belive that if u can select bacteria by die u must be able to select killing as well 
. As a magic bullet 
· Trypan red selectively colors trypanosomes 
. Sleeping sickness passed on by mosquitoes
. The formula has a nitrogen in the middle 
. He knew As was similar to N but more poisonous
. Arsenic will replace nitrogen and u can make a poison
. Salvarsan 606 
5. Salv- safe 
5. Arsan- arsenic 
. First ever antibiotic 
6. Treated syphilis- the great pox 
. Was successful but not soluble in water and had to be administrated through iv for hours 
. If done not properly and enter any tissue/muscle u could loss ur limb as it would destroy the tissue 
. Had to be taken for about a year to be cured 
· Noble price winner 
· Gerhard Domagk 
· Selectively poison a bacteria 
· Prontosil- he gave it to his daughter and she survived  her blood infcetion 
· Only worked when given to a life animal which would metabolis the drug into another materia (sulfanilamide) 
· Turn skin cherry red-cause the drug was red dye 
. Prontosil-->sulfanilamide
. Sulfanilamide- 1st successful antibiotic and it was cheap 
. Becomes first sulfa drug
. Inhibits bacterial growth  by sulfanilamide jamming the enzyme (dihydropteroate synthase)-->stop making coenzyme F
4. Only bacteria have this enzyme- gives selectivity to the drug 
· Wins Nobel price 
· Alexander Fleming 
· Contaminates culture and discovers the mold that gives penicillin 
· No bacteria was made around the penicillin mold 
. Was selective killer for bacteria
· He publish his worked but got overseen b/c of his lack of writing skills 
· He used penicillin to  purify and grow two types of bacteria 
· He never did the key experiment
. He gave it to healthy mice-- no effect 
. Never gave it to sick ones, b/c they thought synthetic infections and naturals where diff
· Howard Florey & Ernst chain 
· Found Flemings paper and spend 2 years growing and isolating  penicillin extract
· Fist produce in milk bottles on their side +oxygen source 
. 1000kg mold--> gave 1 g penicillin 
· Home built machines to isolate 
· They did the key experiment and mice survived 
· They did the first experiment on a human 
· Brittain bad place for research s they too it to the states 
. Used liquored tanks and an oxygen tube  and grew mold on corm steep liquor 
. Peoria, illinois b/c penicillin capitol 
· Penicillin became  war priority
· Stockpiled for d-day
· Available to public later 
· Won noble price
· Penicillin prevent synthesis of bacterial cell wall which makes the bacteria burst during division 
. Block/destroys enzyme that makes cell walls 
. Beta-lactam ring 
· Most antibiotics are artificial 
. Natural- not drug like
. Unstable, must be injected, and only works for some 
· Major penicillin side effect is allergy- binds to protein 
· Cephalosporin 
· Found in Italian swears 
· Similar to penicillin
· Streptomycine
· Found in chicken throats 
· Inhibits protein synthesis 
· Tetracycline 
· inhibits protein synthesis
· Semi-synthetic
· May make u photosensitive- light sensitive- side effect
· Interferes with calcium metabolism- makes teeth grey 
· Resistance:
· Prophylactic use may promote resistance 
. Cows have antibiotic in their food 
. Prostitutes take them daily to avoid STDs
· Biggest problem is patient compliance- don’t finish drugs
. We get resistance during the period when the drug levels in our blood is low and there is still drug but to low to kill anything
. The tough ones survive-until b/c so tough they can eat the drug as food 
· Nosocomial infection
· Means u get it in hospitals 
· Mostly resistant 
· Necrotizing fasciitis 
· Staphylococcus aureus 
. MRSA-methicillin resistant 
· Clostridium difficile in Quebec hospitals mostly 
 
 
 
· TOBACCO 
· Most dangerous substance in the world 
. 600 billion world wide death 
· Kills the most people 
· 1/3 hearth diseases more likely than lung cancer 
· 1/3 cancer 
· Cerebrovascular diseases- stroke due to smoking 
· Columbus discovered tobacco
· Spaniels saw native smoking rolled up tobaco leafs
. Called it drinking some  
. Fist shipment from Tobago 
· Jean Nicot 
· He brought tobacco to France as a healing herb 
· Uses as therapy even for asthma 
· Used to revive drowning victims 
· Tobacco
· Smoking was done at clubs 
· Back then it was infrequent due to cost and harshness 
· Acids in the smoke- used pipes 
· Water pipes popular in easter countries
. Will remove some acid but are just as bad 
· Snuff became popular with aristocracy 
. Inhale of tobacco to get effect of nicotine- rich people 
· Chewing tobacco
. Pop  in 7- and 80's cause it was cheap 
. Mostly used now by baseball players 
· Bonsack machine 
· Reduce cost of production 
. Changed habit of smoking 
· Flue curing reduced irritants in smoke 
. Fluid made leafs dry faster
. Smoke brought deep into lungs 
. Cigarettes now addictive 
· These two factors increase exposure to toxic substance 
. Risk= toxicity X exposure
· Cigarette consumption 
· Late 1800's 
. 80 cigarettes per year 
. Did not inhale 
· Today 
.  10,000 cigarettes each year 
. Inhale deeply 
. Hold smoke in lungs 
· Nicotine 
· 2mg per cigarette enough to addict a smoker 
· Lethal dose: 60 mg- used as pesticide 
· Lethal dose of cyanide is 70mg
· More adductive than cocaine 
· Smoking cues add to the addiction 
· Acts as a neurotransmites- reacts on acetylcholine receptors 
· Replacing or enhancing neuro transmitting signals 
· Stimulating the release of a chemical that is pleasurable - dopamine release 
. Dopamine- reward system
. Chemical that makes u feel good 
· Agonists send message without the normal msg
. Agonist- at low doses of nicotine
· Antagonists block chemical msg
. Nicotine in high doses 
. Inhibits the second messanger from binding 
· Nicotine is rear cause it acts as both
· Nicotine stimulates heart muscle 
. Heart attacks 
· Smokers regulate the dose
· Small breaths- agonist- will stimulate and wake u up 
· Deep breaths- antagonist- will relax u 
· Toxic substances 
· The dangerous of cigarettes is the Co in the smoke not the nicotine
· The iron in the hemoglobin carries the gasses
· O2 + iron--> transport in blood
· Co has a higher affinity for iron than oxygen 
· Decrease oxygen capacity= light headed 
· The decrease in oxygen damages the heart 
· Polonium 210 in tobacco smoke
· Benzopyrene carcinogenicity- damages DNA + mutations
· Alton Ochsner linked cancer to smoking 
· Strong correlation 
· Lung cancer
· Then: 400 in N.A- chimney sweeps
· Now (2004): 190, 000 in N.A- smokers 
· Advertisement 
· Paid starts to smoke 
· Made u skinny 
· Free to soldiers 
· Now targets children (17)
· Emphysema 
· Destroys elastic tissue in ur skin- the hole
· Significant cause of death
· Pregnancy 
· Linked to low birth weight
· Cigarettes are highly engineered
· Paper:
. Recon- not real tobacco 
. Used from the hole plant 
. Cut into small strips
. Easy to introduce additives 
4. Chocolate, vanilla, menthol and TiO2 (keeps it lit)
. Ensures 2mg of nictone enters the smoker 
· Burn rings regulate combustion 
. Thin areas burn quickly when smoker draws 
. Thick areas burn slowly btw puffs - when placed down 
· Filter
. Decoration 
· Light cigarette just as dangerous 
. Only thing diff is filter
. To get the 2 mg dose of nictone 
2. People draw more deeply 
2. Smoke more 
2. Or cover holes with fingers or lips 
· Laboratory testing of cigarettes 
· Vacuum collectes fixed amounts of smoke 
· Light cigarettes design to beat the government test 
· By putting vent holes before filter, so mostly air from outside is pulled into vacuum collector
· Rose Cipollone Vs Phillip Morris 
· She opens gates to suing tobacco companies
· Less cancerous cigarette
· Eclipse: has charcoal at the end 
· Accord: battery powered heater- no smoke
· Definition of addictive in legislation 
· Dependence , withdrawal, tolerance, intoxication 
· Cigarettes don’t intoxicate- so not addictive
· Chantix
· To stop smoking- partial nicotine agonist
· Cytisine
· Agonist- similar to morphine 
 
 
 
VACCINES
· When u get sick: 
· Mild-->sicker--> may get a fever--> feel better--> healthy
· Vaccines allow you to skip the sick part
· Infection- try to eat us 
· Average human body has more bacterial cells than human cells
· Immune system: is a serious of steps and can be categories in 3 groups
· 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- immediate response 
· Non-specific reaction 
. All cells are targeted \immediate maximum response attacking everything in area of damage 
. Tissue damage--> release of cytokines--> leukocytes destroy invading microbes or inflammation (redness and swelling )
2. Inflammation makes for easier access- easier for white blood cells to come in and kill pathogen
· Adaptive immune system selective 
· Specific 
. Lag time to reach max response from exposure: 2-3 days 
. Response is selective: only invading cells are targeted 
. Immune system retains a memory of the infection 
3. Next time lag id diminish to an immediate and string response 
1. Effect we target when we vaccinate 
. Antibodies are the key recognition device 
4. Y shapes with sticky surfaces 
4. They arrange themselves to create an specific space to encapsulate antigen 
4. They stick to epitopes ( the small section they stick too)
4. Epitopes are about 30 atoms wide 
4. Body requires a large quantity of antibodies, bc they are  so specific. But cannot store large amounts of antibodies so it makes small amounts of many different types 
4. B cells carry antibodies on their sf 
6. Can only contain one type of antibody and will recognize one epitope 
6. Body stores as many diff B cells as possible 
6. Immune response triggers replication  of specific B cell
6. B cells bind to target and immobilize to death 
6. After infection some B cells become memory cells 
6. Less than 5% of B cells in a newborn are memory cells
6. More than 50% of b cells in an adult are memory cells 
· Specific: cell mediated response
. Viruses 
1. Live inside our cells so escape B cells
. T cells destroy viruses 
. T cells don’t have antibodies but have receptors 
. Will kill human cell to kill virus 
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· Infected cells display infected protein fragments on MCH receptors 
· T cell can recognize the MHC displayed with the viral fragment and the red cell will be kill 
· Helper T cell must bind to MCH and recognizes as a viral infection as well. Before signaling  the killer Tcell that its ok to kill it, its like a double check 
· Viral infections trigger replication of specific T cells 
· Some b/c memory cells 
· Memory cell give you immunity- killed before infection develops
· Smallpox (variola)
· Had a 20-40% mortality rate
· Disfigured 70-80% of survivors 
· 1900 levels b.c low after vaccination 
· Eradicated now, only exists at CDC and in biological weapons
· Scar created by special needle used 
· Variolation
· Knife into bump to remove puss and inject to someone who didn’t have it to give a mild form if infection 
· Brought to England  by Lady Montagu 
· Edward Jenner 
· Found a safe way to practice variolation 
· Milkmaids who got cowpox did not get smallpox 
· Cowpox is mild in humans but gives immunology for all type 
· He used it to apply people with it  (tested in children) as safer immunology
· He called this: Vaccination 
· Blossom (the cow) source of cowpox
· Cox pox simulated smallpox 
· Vaccination 
· Simulates A disease 
· Tricks body into making memory cells for the disease 
· Memory cells give immunity 
· Anthrax 
· Serious illness in livestock 
· Pasteur " attenuated" anthrax bacteria by heating 
· Weakened bacteria which caused mild infection
. Still have the same recognition sites needed for immune response 
· Weak bacteria did not stimulate a string enough immune response
· Used a second booster shot to produce more memory cells 
· Small risk of severe infection 
· Polio
· 1% is paralytic , including lungs
· Iron lung was a machine that breaths for u and allows for survival of infection
· President Roosevelt was a survivor 
· Salk vaccine used dead virus 
· Required injection and booster 
· Safer and I fully dead but still give the immune response
· Largest U.S clinical trial
· Children @ school got injected with one batch of vaccine that was defective and killed 11 
· Cutter laboratories 
. Testing not properly done
. Had live bacteria in batches 
. Company did not inform government 
· Caused bad publicity people stop using it as much 
· Sabin vaccine used attenuated virus
· Small risk of polio 
· Live 
· Given orally 
· No booster 
· Measure  barrier to eradicate polio is politics 
· Civil world in this countries make it hard for people to come in and vaccinate 
· Afghanistan and Ethiopia wont allow vaccination in attempt to attack the west
· Influenza 
· Seasonal colds 
· Infects 5- 15% of population 
· New virus formed every year 
· Most forms are not dangerous 
· Except if ur really young or old 
· Flu vaccine uses dead virus 
· New strand new vaccine every year 
· Main side effect is egg allergy
· Anti-vaccine activist 
· Focus on autism 
· Autism appears around age 2 and is the same age when vaccinations are done 
· Wakefield appeared to back up claims 
· Lead to lower vaccination rates  and increase in cause of measles in England
· His study was a fraud and he was stripped of medical license 
· He studied children whos parents blames vaccines to cause disease 
· Thiomersal preservative 
· Is safe 
· Contains mercury 
· Vaccine has less mercury than one piece of fish 
· Thimerosal does not cause autism 
· Study results showed that the rate of autism was the same for people who got vaccinated or without perservatives 
· No correlation btw vaccines and autism 
· Use a huge number for of participants for study 
· Adjuvant 
· Contributed to the worries during the H1N1 panic
· They reduce the need for booster shots 
· Cause an stronger immune response 
· Alum is an adjuvant used in most early vaccines 
· Is a type of rock which is added in powder form 
· Lipid adjuvants
· Most effective 
· Ex. Squalene (MF59) 
. Blamed for gulf war syndrome 
. Study shows no squalene in military vaccines
. Your body makes squalene
3. n.human metabolite 
3. Used to make steroids 
3. Can even be bought as a nutritional supplemet, no risk, may cause diahrrea cause of oils but no real harm 
. Safe
· Vaccines 
· Sometimes cause side effects 
· Adverse effects:
. Swelling, redness, soreness 
. Fever 
· Allergic reactions (rare)
· Disease (extremely rare)
. Only with live or attenuated organisms 
. Benefit vs risk (is worth having thos exceptions  of deaths)
· Cervical cancer 
· Kills 250, 000 world wide 
· Is a viral disease 
· Cause by genital worts 
· Rigoni-Stern 
· Cancer only in married women 
· Rare in nuns and single women 
· only in sexually active women and believe caused by nervous irritability 
. They had not accepted microbs  yet 
· Human papillomaviruses (HPV) linked to cancer 
· More than 200 type of HPV 
. Each is specific to certain tissues 
· Only a few type cause cancer 
· HPV DNA found in cervical tumors 
. Certain HPV genes are oncogenes 
· Virus like particles are defective 
· Capsid proteins is immunogenic
. Proteins safe to use, cant cause an infection 
· GUARDASIL
. Made from virus proteins 
. Manufacture in recombinant yeast -makes virus proteins 
. Effective against type 6, 11, 16, 18 
. Very safe because it doesn’t use complete virus 
. Only works if previously uninfected 
5. Ages 9-13 up tp 26 
5. Available for both sexes 
. Politics major barrier to eliminating cervical cancer 
6. Controversial b/c early age + may encourage sex
· HIV 
· Emergence of a new disease in young homosexual skin 
· Virus spread quickly 
· Tissue breaking and disease reaching the blood stream 
· Unsafe sexual practice 
. Anal sex 
1. Responsible for early appearance in homosexuals 
1. Orimary route of sexual transmission in N.A
. No use of condoms 
. Dry sex 
3. No lubrication causes friction and tearing main cause in Africa 
· i.v drug use 
· Politics and bullshit- cause spreading 
· Homophobia
. Leaders refused to acknowledge that AIDS existed in their country 
. Since 1985 has becomes heterosexual 
· Religious fundamentalism in the US
· Blocked education programs 
· Resisted condoms distribution on Africa 
· Promoted unrealistic solutions 
· President Thabo Mbeki 
· Refused AIDS drugs in S.Africa
· Claimed HIV did not cause AIDS 
· Because: it cant be tested on humans and not animals ( no effect) = cant satisfied rules of infection 
· AIDS now the worlds most deadly disease 
· 4th leading cause of death world wide 
· 1% of all adults on the planet are HIV positive 
· Life expectancy after infection 
· 10 years in 1981
· 20 in 2010 in N.A
· 5 in Africa 
· Prognosis after infection - 100% fatal
· Treatments:
· 16 or more pills a day 
· Side effects maybe worst or as bad as AIDs 
· Cost: 10,000/yr 
· 1 person has been cured 
· Radiation kill all his blood cells 
· Transplanted blood from resistant donor 
· AIDs 
· Virus targets helper T cells 
· Helper T cells actively seek out HIV virus 
· HIV phases 
· Acute phase:
. Infection lasts 6-10 weeks 
. Flu-like symptoms 
. High viral load 
. Phase ends when immune system reduces viral numbers to low levels 
. HIV lives in cells that try to destroy it 
· Chronic phase 
. 8-12 years 
. Asymptomatic 
. Person is fully infectious 
3. Viral replication is very high 
3. Immune system destroys most viral particles (>99.999%)
3. A few escape to continue infection 
3. CD4 cells in the immune system are slowly depleted 
3. Phase ends when immune system runs out of CD4 cells 
· Aids phase
. 2-4 yrs 
. Viral replication is high 
. Immune system is destroyed 
3. Secondary infections cannot be cleared 
1. Causes death 
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