Antibiotics
· Life expectancy 
· Change the world
· Number one cause of death before= infections (pneumonia, TB)
· Plagues
· ¼ of eu pop dies
· Ppl didn’t know what was causing the disease, treatments were dumb 
· Plague doctor (not ac)
· Believed could get plague thru bad smells, wore weird mask 
· Would put flowers/spices on tip of mask 
· Would protect from smell of decomposition 
· Stick 
· Would poke patient
· Cause of diseases 
· Was unknown 
· Curse from god 
· Seek out scapegoat pop, kill them all
· Ww1/2
· More died from infection than in combat 
· Being wounded was very dangerous (dirt in bullet etc.)
· Bassi proved germ theory of disease
· 1844
· Proved that bacteria caused disease 
· Showed that microscopic things can do bad stuff 
· John Snow disproved miasma theory
· Disproved miasma (bad smell) theory 
· Cholera outbreak 
· Used specialized map to identify source of outbreak 
· Concentrated around water pump
· Cholera from water 
· Changed pump 
· Pump made in area that had old cesspit 
· Ppl didn’t believe bc found offensive?
· Do this ceremony evry year 
· Louis Pasteur develops pasteurization 
· Taking milk and heat treating it 
· Kill bacteria, prevents disease 
· Lister 
· Antisepsis
· Get infection during surgery, use chem substances to kill bacteria
· HC Gram stains bacteria
· Selective way of identifying bacteria based on colour you could put on 
· Take up stain and become a color 
· Shows its chem properties
· Erlich and magic bullet
· Using red dye to colour trypanosomes
· Causes African sleeping sickness
· Can identify where the bacteria is 
· Maybe can come upp with a compound that could target the trypanosomes
· Trypan red selectively colours trypanosomes
· Periodic table
· In colums 
· Same chem properties
· 2 N atoms in btwn trypososmes
· Hypothesized that if he rplecaed the N with arsenic (same column) can get a poisonous substance that can selectively posion bacteria and leave human cells untouched
· Salvarsan 
· Engineered based on ^
· Good for syphilis 
· Not drug like 
· Not commericially successful 
· Treatment very long 
· Direct/big injections 
· Requires an hour (cant inject all at once and IV not yet invented)
· If went into tissue, would kill it, get amputated
· Toxic
· Erluch wins nobel
· Domagk
· Investigating uses of dye substances
· Prontosil = red dye
· Daughter had throat infection, gave pronto to kid, got better
· Only worked in vivo
· Only in animals, not just on bacteria itself 
· Animal neccessaryyt o activate drug 
· Liver processes, get conversion of prontosil (inactive) into sulfanilamide (active)
· Called a pro-drug 
· Is a chem modification used to get drug into body, body then converts into ac drug 
· Bc pronto = red, ppl turn red, changed to sulfanilamide bc was colourless
· Sulfaniliamide
· Used during ww2 
· In rations 
· Treat soldiers in filed
· First commericially successful antibiotic
· Prevents growth of bateria
· Immune system catch up 
· Creates enzyme 
· Has caivity that fits sulfa 
· Gets jammed in pocket 
· Normal component cant fit, prevents enzyme from working 
· Domagk gets nobel prize
· Alexander Fleming 
· Contaminates culture
· Accidental discovery 
· Plate of bacteris grew fungus 
· The fungus prevented more bacteria growth (had space in btwn)
· Kilss one species of bacteria
· Trouble to get paper publishe dbc idea was so new
· Thought that pencilin was an extract that could purify bacteria 
· Didn’t do the key experiment 
· Didn’t relaize penicillin could kill bacteria, didn’t use on infected mice
· Foregts about it, doesn’t continue research 
· Florey and chain 
· Looking fro antibiotics
· Contacted fleming 
· Isolated penicillin 
· Got published 
· 2 groups of mice (both infected)
· One given peni, one not 
· Mice not given peni died in one hour 
· Experimented on person 
· Police officer
· Got cut on face 
· Got infection, head swole up, lost eye
· Within hours swelling gone
· Effectiveness very profound
· Didn’t have enough to cure 
· Tried to isolate the unused chemical from his urine
· Died 1 month later
· Penicillin 
· Produced in milk bottles
· 1 grm = 1000kg mould 
· Mould = oxygen breathing thing, need o2 to form it 
· Britain 
· Research done here
· Afraid would lose drug/discovery 
· Contacted americans 
· Took over peni production 
· Scale up 
· Prob with Britain was that would have many bottles – waste of space 
· Americans had tank where they would bubble in o2
· Made on industrial scale
· Peoria, illinois
· More beer brewed than anywhere in us
· Tanks for beer good for growing peni 
· Penicllin capital 
· Better extraction tech 
· Drug companies became big bc of peni prod 
· War priority 
· Lots of money pumped into it 
· When got batches of peni not used, would stockpile it 
· Targeted fro military use
· 1945 – sufficient amount of peni available fro commercial use 
· 3 dudes got prze 
· How work 
· Selectivity of drug
· Targets specific struc in bacteria
· Human cell = bag with flimsy material , fragile struc , bc fragile human cells have to be large (an internal pressure makes it big)
· Bacteria = small cell
· Have additional struc 
· Has cell wall 
· Rigid outer layer
· Resists internal pressure 
· Cell walls rebuilt during cell division 
· Penicillin prevents cell wall synthesis
· BASICALLY:
· Peni targets enzyme 
· When bacteria divide, cant construct pressure bottle, internal pressure causes cells to explode, death of bacteria
· Rigid sruc = causes it to explode 
· Peni prevents enzyme from forming the cell wall 
· Cells blow up when exposed to peni 
· Secret = B lactam ring 	
· Unique 
· Has chem reactivity that is very selective 
· Doesn’t tiuch human celss bc we don’t have cell walls
· Very safe drug 
· Antibiotics only work on bacteria
· Most antibiotics are artificial 
· Don’t use the same form of peni 
· Bc not very drug like
· All antibiotics are now artificial 
· Natural peni 
· Unstable 
· Only be injected
· Only works against certain bacteria
· Artificial 
· Stored for long times
· Taken orally 
· Work against most bacteria 
· Engineered to do stuff we want it to 
· Semi synthesis
· Amoxycilin = artificial peni 
· Side effect 	
· Allergy 
· Ring is chemically reactive, when you take it is possible there are enzymes nearby that can also react 
· Body recognizes peni as foreign substance bc of the bad reaction 
· Antibiotics found from random places
· Sewer in Italy
· Chicken throats
· Golden age of antibiotics = 1940/1950
· No new antibiotic families since 1997
· Identified major fams of antibiotics 
· Antibiotic resistance
· Bacteria have revolved
· No longer chemically react with peni 
· Most antibiotics we use are very old
· Bacteria have learned to become resistant 
· Over prescription 
· More you use , bacteria become more resistant 
· Not major factor
· Prophylactic use
· Promotes resistance 
· Bacteria that affect animals now affect us
· Biggest problem = Patient compliance 
· Ppl don’t follow instructions 
· Important to follow
· Take pills until bottle empty 
· Reason for instructions 
· Body recognizes antibiotcs as foreign substance, after a while amount in blood decreases bc body try to get rid of it 
· Timing in btwn pills allows amount from second pill to enter body when the amount from the first pill decreases 
· Missing doses
· Created a period of time where th amount of drug in blood is not enough
· Bacteria can survive in this timeframe 
· Only tough survive
· Not all bacteria equal – don’t have equal susceptibility to drug 
· Antibiotic kills weak bacteria first 
· if don’t take proper dose, leave a population of strong survivors 
· have bacteria that eat antibiotics 
· important to kill all bacteria
· don’t want bacteria to survive and pass on resistance to daughter cells
· after several generations can become resistant
· antibiotics work fast 
· ppl feel good, ppl don’t see need to take pills/ loose interest to take pills 
· most dangerous 
· worst place to get infection = in hospital 
· called a nosocomial infection 
· more dangerous 
· necrotizing fasciitis
· staphylococcus aureus bacteria causes
· clear infection by debridement 
· cut open, scoop out bacteria , slather a cream 
· ppl end up losing limb 
· buchard 
· lost leg bc of disesse 
· premier of QC 
· clostridium difficile
· infects intestine 
· common 
· MRSA 
· Multi drug resistant bacteria
· Causes skin infections 
· Result in loss of limb or life threatening 
· Timeline 	
· Major classes discovered in 1940/1950
· Drug companies aren’t researching anymore
· Pulled out of research in 1980
· Bc antibiotics are commodity chemicals
· Very cheap 
· Profit margin very low
· Doesn’t make sense for pharma to make more
· Doing research is expensive 
· Sales will not recover costs 
· Patient will choose to buy the cheaper drug 
· Big time gap in between time it took to commercialize drug in recent year compared to before 
· Reason = paperwork 
· Spend lots of time in clinical trials 
· 2 trucks full 
· Doctors reluctant 
· Docs know there is a resistant prob 
· Only want to use on patient who has resistance 
· Why expose to bacteria where it can develop resistancy 
· Impact on human life 
· Longer life span 
· Improved quality of life 
· [bookmark: _GoBack]Vey safe and effective drugs
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