Drugs in sports –recent negative attitude (last 30yrs)

Ben Johnson –Canadian wins and loses gold  (1988) -100m 
-tested positive for steroids (wasn’t even what they were testing for)
		-1992 olympics –banned

John Manson	-invented drug Johnson used
		-stanozolol 
		-Canadian drug / patented

Mark McGwire –hits 70 home runs
-he took OTC drug, admitted to it
-no rules at them time in MLB
-people wanted an astrix beside his record

Barry Bonds  -hits 762 home runs
		-never been proven that he did anything wrong
		-media rumours
		-year he did it-contract ended, never signed again

Marion Jones  -surrenders her gold medals
		-olympian runner –husband associated with doping
		-admitted to it & stripped of gold metals + 6 months in jail
		-swore in court she hadn’t 

HISOTRY 
Olympics in ancient Greece
		-athletes were encouraged to dope –anything to make them 
better 
		-people wanted to watch the best possible
		-didn’t talk about it- didn’t want competition knowing

Zulu Warrior prepare for battle vs. Africans
		-used potions and herbs (south Africa –late 1800’s)
		-“Dop” is a Zulu drink –performance enchancing 
		-“Doop” African slang word for alcoholic beverage 
		-English pronounced as Dope (doping in sports)

 Doping Race Horses
		-first doping athletes with alcohol, heroin etc.
		-to win money; bet on shitty horses
		-dope fast horses; they get sick and lose

First doping tests ever –Horses!
		-100 years before humans were tested 
		-testing for performance “un-enhancing” substances 


Cycling and Doping
		-to improve endurance
-caffeine, cocaine, alcohol, nitroglycerine, strychnine
-last one is the only one that worked (low dose- stimulant, high-death)
-Other 4; make you a worse athlete; create illusion your better
-specifically made for sporting events
-doctor would prescribe
 
Olympic marathon St. Louis (1904)
		-above 40 degrees; 100% humidity; dirt roads
		-believed that water would make you cramp –no water 
aloud
-Thomas Hicks
-collapsed, manager/trainer made him keep going/got
him up;  gave mixture (alcohol, egg whites, and strychnine) 
-woke him up; collapsed 3 more times
-won; collapsed at finish line, took an hour to revive 
-bragged about the drugs later 
“ the marathon race demonstrated that drugs are of much 
benefit to 
athletes” Charles L.J Lucas (trainer)

Adrenaline (1901)
		-produced as synthetic material; not very drug like
		-increased heart rate, breathing, increased strength 
		-not ideal for sports: short duration (minutes), IV injection
		-boxers used to become more aggressive 

Gordon Alles –discovers amphetamine (1929)
		-artificial version of adrenaline 
		-designed to be longer lasting 
		-tested on himself; injected and recorded it in lab book 
		-nasal secretions dried up (good decongestant- used for 
colds)
		-first side effect noticed: sleepless night 
		-not like an adrenaline rush 

Methamphetamine; in total war
		-“blitzkrieg” (tactic) required endurance 
		-Pervitin *meth: active ingredient 
		-meth was used as a cold med in Germany as well
		-Allies found tablets and discovered use of meth 

R.H Winfield experiments with Stirling aircrews
		-compared; meth, amphetamine, and caffeine
		-Pilots were too tired; wanted to give them drugs
		-all 3 had same effectiveness wrt keeping them awake
		-big difference in side effects 
		-Caffeine: shaky hands 
		-meth&amphetamine: more aggressive and fearless
		-amphetamine use by the 8th air force 

Amphetamines in the Tarawa invasion 
		-marines in pacific 
		-lost fear and became hyper-aggressive
		
Ampthetamine use by Allied armies 
		-marketed pill versions
		-lower dose than they have to military 
		-high dose: eupohoria (also used high doses as anti 
depressant) 
		
Soilders are athletes 
		-when they returned to their lives after war
		-continued to take amphetamine for sports (wanted to be 
aggressive)
		


Olympics 1952 –first sports amphetamine use
		-Norway; speed skating
		-Didn’t think anything about it; or talk about it-competitive 

First studies of athletes use of amphetamines (1959)
		-doctors wanted to find out what it’s useful for; to prescribe 
		

Knud Enemark Jensen –Rome Olympics
		-entire team had to cross finish line; Jensen collapsed and 
fell over
		-team mates carried him while biking
		-10k from finish line;passed out –all three involved in 
accident 
		-fractured skull and died
		-heavy amounts of amphetamine (pocket in jersey)
		-drug died kill him; fracture did

Tom Simpson; Tour de France (1967) 
		-Cyclist 
		-Mont-Ventoux; 45 degrees, no water aloud still
		-Took amphetamine  (pills in pockets) 
		-Died of heat stroke  (boiled brain)
		-monument on Mont Ventoux













Amphetamines: push body beyond it’s limits 
		-long term stimulation so you don’t get tired
		-you don’t realize your body can’t take it

Olympics restrict drug use (1967)
		-Grenoble(1968) 
		-Sympaticomimetic amines (amphetamines), CNS 
stimulates 
		(Strychnine), Narcotics (heroin, cocaine), antidepressants,
		tranquilizers
		-primarly to get rid of amphetamines  
		-wern’t banned because of unfair advantages; safety reasons
		-unfair advantages everywhere

Hans-Gunnar Liljenwall wins and loses bronze 
		-Mexico (1968)
		-first person to test positive and lose a medal because of it
		-alcohol in his system; didn’t even break rule (wasn’t on list)
		-did extra testing to bill olympics
		-drama surrounding it; Olympics decided to take medal 
away



STERIODS  (synthetic version of testosterone) 

Fritz Pregl and Oskar Zoth 1896
		-injected themselves with bull testicle extract
		-middle finger muscle strength 
		-positive results ;but no way it worked 

Charles Eduard Brown-Sequard (1889)
		-Injected himself with macerated dog testicles
		-“internal secretions” as physiological regulators
		-reported improvements
		-70 yr old married to 18yr old –need to get a hard on


Brown-Sequard applied Similia similibus
		-treating an organ with itself (heart for courage, brain for 
idiocy, 
		bile, blood, bone, feces, intestine, teeth, placenta)

Ayurveda of Susruta (1000 B.C)
		-testes to treat impotence (not horny)
		-doctrine of signatures

Victor D. Lespinasse (1913)
		-transplanted testicle tissue from donor to man who had 
lost his 
		testicles (it worked)


Leo L. Stanley
		-physician at San Quentin 
		-transplanted testicles from executed prisoners into 
convicts to
		restore sexual function 
		-common to view prisoners as lab animals 

Fred C. Koch and Lemuel Mcgee (1926) 
-First isolation of the male sex hormone
		-40kg of bull testes produced:
		-20mg of male sex hormone (same amount as palm print of 
sweat)


Semi-syntheses of testosterone (1935)
		-cholestrol (steroid) isolated from gallbladder  
testosterone


Testosterone for inmate rehab 
		-after nazy Germany 
		-to speed recovery of starved inmates
		

First athletes using testosterone 
		-horses (rich owners)
		-performance enhancing 

Soviets experiment with steroids (1950’s)
		-weight lifting team (Russia) 
		-discover fundamentals of steroid use (side effects, training 
methods
		and cycles)
		-still use these methods today 

Dr. John Ziegler – York Barbell Club 
		-USA heard about steroid use through york barbell club 
		-Ziegler had dinner with Russian trainers 
		-Wanted to engineer something better back in the USA

Effects of extra Testosterone 
		-Anabolic  effects: muscle mass, strength, bone growth
		-Androgenic effects: body and facial hair, enlarged vocal 
cords, heavy
		brow, acne, increased sex drive, testicle shrinkage, clitoral
enlargement 
androgenic –secondary sexual characteristics 
		-want a drug that doesn’t produce them  but 
produces anabolic effects
		


Dianabol (1958) and Stanozolol (1961)

Anabolic Steroids reduce negative side effects
-Drug companies wanted to make money –cancer patients/coma
			-to gain back muscle mass faster 
			-anabolic > testosterone 




 Arnold Schwarenegger 
	-mr. Olympia 6 years running
	-wasn’t a big deal, safer, doctors prescription

Dr. Manfred Hoppner  (1977) –year steroids banned from olympics
	-director of sports medicine (East German Swim 
	team)
	-Montreal Olympics, womens swim team won 
	every medal 
	possible
	-almost all gold, silver, bronze
	-had deep voices, hairy, looked manly 
	-forced athletes to take steroids against there will 
	(10/11)
	-banned from Olympics

East Germany established doping lab in Kreischa 
	-accredited by IOC for Olympic testing
	-developed masking techniques 
	steroid testing: GC/MS  (2 machines) 
	-still use today 
	-1) gas chromatograph: sorts molecules by chemical properties –using speed- measures amounts
	2)Mass spectrometer: weights molecules- molecules fall apart in different way, thrown different lengths –obtains a fingerprint and compares to data base

3 major things- amount of time, weight of molecule, fingerprint

Steroid testing measures T to E ratio  (testosterone – epitestosterone)
		-normal (body produces) 1:1 ; aloud to be as 
		high as (in 
		Olympics)  4:1 
		-masking testosterone days before by injecting 
		epitest 
		-normal ratios but massive amounts
		-2nd way around it Diuretics (make you pee)
		-flushes drugs out of blood and produces 
		artificially low levels 
		-now they test for levels of diuretics in blood

Adding Materials to interfere with testing
	-putting detergent/alcohol in; interferes with 
	processing 
	-now they watch you pee in the cup/smell it 

Urine switching in extreme cases
	-empty bladder and fill it with “clean” urine using 
	catheter
	
Floy Landis claimed his 11:1 ratio was natural 
	-tour de france
	-good lawyers argued he has special metabolic case
	-carried out secondary testing to prove source of 
	drugs

animal sources-original synthesis of steroids
	-replaced today with modern semi-synthesis  of 
	steriods
	-start with i) diosgenin (from Mexican yams-plant)
	-roots have large amounts of steroids natural 
	(genetically 
	enhanced to make steroids)

Atomic structure and isotopes 
	-signature is based on different presence of 
	isoptopes
	-carbon has 2 isotopes 
	-98.9% of carbon atoms have mass of  12 ^12c
	-1.1% of carbon atoms have mass of 13 ^ 13c
	-the ratio of 13c to 12c tells 
	-enzymes in animals process carbon differently 
	depending on if its produced by an animal or plant 
	-plant and animals have different amounts of 13c

	flyod landis was matching ratio of a plant – 
	enzymes in humans don’t work that way

Steriods do not build muscles
	-testosterone HELPS build muscles 
	-have to work harder if you take steroids
	-helps build muscles mass via. Repair mechanisms 
	-speeds recovery and allows you to heal much 
	faster
	-need to workout more

Health risks of steroids
	-liver damage 
	-heart damage
	-reproductive effects
	-as drugs go they aren’t bad, need to follow doctors 
	instructions, benefitial to speed recoveries



Anabolic Steriods speed training 
	-timing is precise to athletes
	-narrow window you can be noticed 
	-so people abuse them
	
Long term health risks are unknown 

Effects are difficult to measure
	-athletes vary doses
	-athletes mix steroids
	-athletes take larger doses
	-athletes keep their methods secret 
	-noone has done clinical trials

BALCO made “designer steriods 
	-designed to avoid detection 
	-started out as vitamin company then performance
	enhancing 
	-no testing done at all 

Tetrahydragestrinone – “The Clear” 
	-was undetectable before 2002 
	-fingerprint was not known 
	-Patrick Arnold created it –amateur in basement 
	-didn’t even know if it worked; no testing
	-sold to pro athletes
		
Temptation to abuse steroids- too great
	-especially competitive people 
	-push limits, mix them, take designer drugs; that’s 
	why they’re banned
	-first anabolic steroid –dianabol 

Desire to win makes drugs dangerous 
	Used properly-safe (medical supervision, limited dosing) 





Red blood cells only carry oxygen 
		-transporting blood throughout the body
		-rbc made in bone marrow
		-body makes 3 million/sec
		-30-40 days avrg life span –not actually alive just bags 
carrying 
chemicals 
-rbc production controlled by erythropoietin (EPO)
-lots of EPO: lots of rbcs

Endurance athletes benefit from increased O2 capacity 
		-the one who can transport the most o2 wins
		-training at high altitudes increases RBC production 
		-mexico –ppl who wernt used to it lost
		-advantage to have trained a mile or more above sea level
		


US olympic training centre
		-Bolder Colarado 
		-take advantage of high altitudes 
		
“Instant” Altitude Training
		-blood doping “poor mans version” 
		-use your own blood to magnify 
		-remove blood then put it back in right before event
		
1984 Olympics in Los Angeles 
		-USA cycling- one trained propped that the US uses blood 
doping
		-general policy 
		-wasn’t enough time (3 months)
		-find a relative to do it, steal their blood
		
Ed Burke proposes blood doping to USCF in 1983

Danny van Haute used blood doping during 1984 Olympic trials
		-he was an average athlete 

Transfusions in a Ramada Inn (1984)
		-dr. facetti 
		-took blood samples to hospital to get matches 
		-to inject their matches into theirs 
		-crosses ethical line (taking blood from another person) 

U.S Cycling federation banned blood doping (Jan 1985)
		-sanctioned 3 officials involved in Olympics
		-outlawed blood doping after this; Olympics next year 
banned
		-can’t exchange blood with another person

Anemia is a serious condition
		-freezing blood is not a good idea –risk after its been frozen
		-blood cells aren’t perfect 
		-treat with iron supplements or transfusions (neither one is 
ideal)
		-EPO could be a perfect anemia drug
		-EPO is a protein; complicated large structure 
		-how will u make enough to supply drug demand
		
Amino Acids work like building blocks

Chemical synthesis of protein in impractical 
		-type in sequence of AA and its made –which ever protein 
you want 
		to make
		-some proteins available from animals (insulin, growth 
hormone)
		-look for equivalent protein in animal, kill it and collect 
protein 
		-EPO; presence very small in animals
		
Animals are not ideal protein drug source 
		-supply is limited; extraction is difficult; not human proteins
		(don’t work as well, immune reactions)
		-same shape nut different sequence
		

Human Cadavers not ideal source for human proteins 
		-problem of supply 
		-not enough people donate bodies to science
		-difficult to extract; expensive; very small chance of 
infection 

Solution: Recombinant protein
		-genetic engineering
		-take something easy to grow (bacteria, yeast, plant)
		-and make it make it for you 

Make human protein in a bacteria or yeast
		-human protein is a good drug  (normal human protein 
works well
		no immune respone)
		-problem is production (making large amounts)
		-use a single cell organism to make protein (easy to grow, 
		protein easy to isolate, production is safe) 

Insert the human gene into a bacteria
		-bacteria will use the gene to make human protein 
		-bacteria is “encapsulated”
		-bacteria place extra protein in pockets, easy to 
isolate/purify
		-protein is easy to make in large amounts

DNA is an information storage device
		-has 4 letters- grouped into 3 letter words (codons)
		-reads each word and inserts specific AA into chain
		-every animals on planet uses same coding system
		-cells use DNA as a template to make protein

1)remove human gene from chromosome
2)insert the gene into a plasmid
3)insert the plasmid into a bacteria
4)bacteria will now make the protein

Genetic engineering to make human protein
		-copy the gene describing a human protein
		-put this gene into a bacteria or yeast
		-bacteria and yeast are easy to grow
		-you can make whatever protein you want (genetically 
modified 
		drugs)

Recombinant protein is easier to purify 

Recombinant human proteins are better drugs than animal proteins 
		-protein is human; no immune reaction; works better
		-source is safe; no risk of infection, no allergy problems
		-source is cheap; bacteria or yeast easy to grow

Recombinant EPO is one of the best drugs in the last 30 years
		-any disease requiring blood transfusion
		-may use EPO instead

Recombinant EPO abused from day 1
		-clinical trials 1987-1989
		-18 pro cyclists die from heart attacks 
		-mostly dutch (in neverlands)
		-doctors gave it to them; no one knew what dose to use


Clinical trials are used to establish doses
		-can only be done using humans
		-used by athletes before proper dosing was known resulted 
in overdosing 
		-overdose of EPO ; thickens blood causing heart attack 



IOC banned EPO in 1990 

Testing for EPO was impossible 
		-test for: hematocrit 
		-we know normal count, if rbc count is way higher-theyre 
doping 
	
EPO and rhEPO have same amino acid sequences 
		-theres no tests to distinguish between the 2

Today we detect EPO using antibodies
		-urine test for total EPO
		-confirm using blood tests
		-compare values to normal human levels

ON model detects recent use 
		-short term use
		-hemoglobin, EPO, soluble transferrin receptor

OFF model detects longer term use (2-3 weeks)
		-hemoglobin, EPO, reticulocytes 



Lance Armstrong
		-EPO is easy to hide
		-blood was tested so many times, won seven years in a row
		-passed all the tests
		-could never detect presence of EPO
		-admitted it in interview will Oprah 


The future- Gene doping?
		-insert the gene for EPO into a person
		-requires genetically modified virus
		
Repoxygen on the internet 
		-failed genetically modified virus
		-rip off; still there today
		-“ripoffxygen” lol 

Bubble boy syndrome and gene therapy 
		-only time gene therapy was successful
		-he had no immune system; lived in a bubble
		-treated with recombinant gene therapy 
		-10 kids in trail , 6 developed cancer later on

[bookmark: _GoBack]Summary
Desire to win makes drugs dangerous 
-used properly they are safe (supervision, limited dosage)
But…desire to abuse is too great
-desire to win makes drugs dangerous
athletes push the limits
-overuse of drugs
-mixing drugs
-improper use of drugs
-designer drugs

-> drugs are banned from sports for safety reason




Drugs nspors -ecent egatve e 530955

Benlohnson Canstan i oo o (1958)-100m
f R R -
j s —

JohnManson_-nvented drugohnson sed

Canadin drug ptened

B st hem G ML
peoplewanted n st beske s record

Barry Bonds -1t 762 bome uns
never bn roven it he id nything wrong
el rumaurs

“yearhe did e contrac ended,never sgnedagain

Mario anes surenders hergod medls
Smpia runner husband asodated it doping
admited o1& sripped ofgold mesals + 6 months il
e i coart she bt

Olympic inancent Greece
it wer ncouragd o dope -t o make them
e
people wanted 10 wach th best possible
itk about . ddt wank competion knowing.

u Warror preparefor battle v Afcans
e potionsand hers suth Al Lt 1800
Top! 3 Zul ik -perormanc enchancig
oo Alrcan sang word o skl bevrage
Engiin roncunced s Dope (dopngn spors)




