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· EPO safer way of treating diseases that need blood transfusion
· EPO used as a performance enhancing drug by pro cyclists 
· Epidemic of heart attacks
· Overdosed
· The EPO created too much red blood cells causing the blood to thicken like a syrup
· EPO banned by the Olympics
· The testing Is almost impossible because it is a normal human protein
· First test basically just look at the amount of red blood cells comparing it to the normal human
· However some people have higher levels of red blood cells naturally
· Cannot differentiate EPO and rhEPO 
· Now there are two types of tests ON and OFF model (read slides
· These models are not very effective though because it does not always detect EPO
· Lance Armstrong used EPO
· Gene-doping?
· Instead of putting the stuff into bacteria putting it into humans to create superhumans
· Bubble boy
· Treated with gene therapy 
· Was successful to a degree, able to go out of bubble
· Caused cancer for some patients



Antibiotics
· Number 2 all-time achievements of medicine (vaccine is first)
· Bubonic plague 1300s in Europe
· 25% mortality rate sometimes 50-60% rate
· Miasma- the thought that bad smell was causing disease
· People would wear a beak that had scented shit on the tip as a cure
· Now we know the bacteria was on fleas that lived on rats 
· Fleas jumped from rat to human
· Penicillin decreased maternity mortality rate by a LOT
· Types of infections people would get during combat:
· Malaria, cholera, dysentery 
· Number one disease was STDs
· John snow disproved miasma in 1854
· Investigated an outbreak of cholera
· Epidemiology- using stats to try to find patterns in disease looking for the cause
· Noticed cholera cases were around a certain area of town very close to a water pump
· Found out that the pump was made over a cess pit (sewage) 
· Agostino Bassi
· Proved microbes caused disease
· In the late 1800s
· Artharva Veda- 4 thousand years ago believed little animals caused disease
· Indian document
· Louis Pasteur
· Pasteurization improved the safety of milk and other food products
· Heated food to decrease bacteria
· Lister
· Developed antisepsis during surgery
· H.C. Gram
· Different types of bacteria stain with different dyes
· biochemical differences
· Paul Erlich
· Magic bullet- shoot a gun anywhere that only kills the target
· Drug should act as a magic bullet only kill target
· Replace nitrogen with arsenic that will selectively kill bacteria
· Sold as Salvarsan 606
· Used to treat syphilis
· Not ideal drug- Drug is not soluble in water so must have a very dilute amount (very large amounts had to be injected every week)
· Gerhard Domagk
· Used Prontosil on daughter’s blood infection
· Only worked in vivo- only works in a living animal
· Prontosil was being metabolised in the body
· Being converted to sulfanilamide- which was the active ingredient
· Prontosil would turn skin red, sulfanilamide did not
· Sulfanilamide was the first antibiotic 
· Alexander Fleming 1928
· Discovered penicillin
· Accidentally contaminated bacteria growth in petri dish
· Mold secretes substance that kills or repels bacteria
· Two different types on the dish, one type of bacteria was getting killed the other one was not
· Fleming thought he could use penicillin to purify bacteria
· He experimented on mice which did not have any results
· He should have infected the mice then see if the penicillin would kill the bacteria
· Howard Florey and Ernest Chain 1941
· Investigated natural substances
· Found Fleming’s paper 
· Grew vast masses of mold 
· After 2 years they were able to find their mold
· Experimented on mice
· Deliberately infected some mice used penicillin on some mice and not others
· Proved penicillin
· Used penicillin on police officer who had eye infection, within 24 hours swelling stopped
· Penicillin grows on corn steep liquor
· Bacterial cell has an extra layer around their membrane (called cell wall)
· Keeps the bacteria from exploding
· Penicillin interferes with cell wall production causing the bacteria to burst
· Today we make artificial penicillin by semi-synthesis
· Major side effect is allergy 
· [bookmark: _GoBack]Allergic reaction happens the second or third time not the first


