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DRUGS IN SPORT

To compete in the modern Olympic Games, to win gold, to stand on the

rostrum as the flag is raised and the national anthem played, is the

dream of many. Every Olympic competition is a race to find the fastest,

strongest and most determined athletes. Unfortunately, some are so

determined to win that they resort to drugs to boost their performance.

But these drug cheats are being outrun by scientists developing the lat-

est drug tests, in a race without winners and with fair competition com- %
ing in last.

Ever since the first sports event at Olympia At each Olympic Games a number of aththe natural physiological balance of the body
in Greece, athletes have been pushing tHetes are disqualified and banned from theifoften irreversibly) and can damage the
limits of physical performance. Today thesport because of doping. Many of the drugdody’s immune system. Strategies for con-
top achievers’ accomplishment is so closeised in sports doping are hormones, a groupolling doping are therefore necessary as a
to what is the maximun possible for humansof chemicals found naturally in the body.way of protecting athletes’ health, ensuring
that breaking a record often means bein@thers are pharmaceuticals which are norequal opportunity for all competitors and de-
faster by just a few parts of a second. Sommally used only under medical supervisionterring athletes from violating the ethics of

say we are so close to what the human body sport and medicine.

can ultimately do that even those who ar . . Without a drugs-free sporting environ-
. ? )

most talented and subject themselves to t&\/hat 1S doplng. ment, there will always be doubt over

most rigorous training won't be able to goDoping in sport refers to the use of anywhether an athlete’s winning performance
much further. banned method or substance that artificiallyvas a true reflection of natural ability or
Modern sport is plagued by suspiciongmproves an athlete’s sporting performancerose from a bottle of pills.

that many elite athletes use drugs to enhande give an unfair advantage over other com-

their performance artificially. The use of per-petitors. The fundamental ethos of sporting

formance-enhancing drugs has long beecompetition is the rivalry between highly \A/hich drugs are being

one of the darkest aspects of sport, but thekilled athletes who have attained their ex- s
shadow has grown longer in recent years gsertise through hard work and natural abil-abused :
evidence accrues that athletes are turning ity, rather than through banned dopingSeveral drugs are used in sports doping.
new drugs which are increasingly more dif-practices. As some athletes want sportingome of them are medicines which have

ficult to detect. success at any cost, they forgo any such etheen developed to treat certain conditions,
//ﬂ cal requirements of fair play. Clandestineothers are hormones, naturally occurring
Ay S \ doping occurs in many sports, and becausehemical messengers that regulate many of

it happens mostly without medical su-the body’s functions. Used inappropriately
pervision and the drugs are takeror in high amounts, any of these chemicals
in unintended amounts, will have negative health effects.
every drug cheat In an attempt to deter sports people from
risks serious injury taking performance-enhancing drugs, the
and negative health International Olympic Committee (IOC) has
effects. Many perform- developed a set of rules which specify the
ance-enhancing drugs alter substances banned from use by athletes.
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Prohibited For a person competing in a physicallymovement, are banned in sports such as
classes of d_eman_ding activity this can Ie_ad _toshooting, snooker, anc_j archery.

circulation problems and collapse. Diuretics Of course, sometimes athletes take
drugS are also used in attempts to dilute an athletetsertain drugs legitimately. For example,
Stimulants are used to  Urine to avoid detection of steroids. But theantibiotics are used against infections,
increase alertness anduse of these drugs can cause dizzinesdjabetic sports people rely on insulin, and
hide feelings of headaches, and cramps, and can result some athletes need to take medicines to
tiredness. They also raise body temperatur&idney and heart failure. prevent asthma attacks. Athletes taking

cause faster breathing, and an increase Reptide hormonesare synthetic versions of drugs legitimately are required to provide
blood pressure and heart rate. hormones that occur naturally in the bodydeclarations from a medical professional that
Examples include ephedrine, once aThe body’s hormones are produced byhe use of such drugs is necessary for
remedy for asthma which increases bloogjlands and are transported around the bodjedical reasons.
flow through the working muscle, in the bloodstream. Because of their
amphetamines which mask feelings ofimportance in the growth and development @
tiredness, and caffeine, an addictiveof organs and tissue, hormones are the main _~
stimulant which boosts the heart rate andarget in the development of performance-

History of
sports doping

blood flow to the muscles. enhancing drugs. Examples include huma Th fd ¢ ist
All can cause problems with co- growth hormone and erythropoietin. etL_lseo frugs oashS|s
ordination and violent behaviouCaffeine Human growth hormon¢hGH; also sporting performance has

also increases tremor and can cause sleeplled somatotrophin or somatotrophic a long history. From

disturbances, chronic insomnia, anxiety, anthormone) promotes physical developmen& K ot 4008, the rqle oftsportt|g
depression. — particularly the growth of bone — during ;esi s?;%%fa?o:v:;o?fvsaﬁrmgegr de: c())f ﬁg
Narcotic analgesicsact as strong painkillers @dolescence. It stimulates the synthesis Cglay and rich prizes for winners led to the
masking the pain of an injury. This groupcollagen, which is necessary for

: . mise of amateurism and the emergence
i i i strengthening cartilage, bones, tendons, an . . )
includes heroine and morphine. Both g9 g g of professional athletes. Victory in the

ligaments, and also stimulates the liver to- © : . )
compounds cause loss of balance and & ancient Olympics ensured rich rewards in

i ili roduce growth factors. In adults, hGH .
decrease in the ability to concentrateP g the form of money, food, housing, tax

athlete who is taking painkillers so that theyP00sts heart function, and makes moréXeMmptions and release from army service.

: : . Not surprisingly, bribing and cheating
i i i nergy available by stimulating the o
can continue to perform, risks serlously‘; kgdy . y g became commonplace, and there is evidence
aggravating the injury. reakdown of fat. : .. that competitors were willing to take
. . Erythropoietin(EPO) hit the headlines in
Anabolic steroids are manufactured
n n rone, a hormone " . ) - [
substances based on testosterone, a ho %€am in the Tour de France was disqualifie pcluding mush:tc_)omt ?nd planfttﬁxtracfcs.
. . after being caught red-handed with larg rug use was uitimately one of thé major
much lesser extent, in the ovaries of females,
(?\/I . lympic Games.
. Manufactured naturally by the kidneys, EPO . . o
I I ch h X ! '
developmental changes that occur durlncsl,tlmulates the production of red blood cells There is also evidence of drug taking in
build-up of muscle tissue. Because'" bone marrow and thus_re_gulates th titions and chariot races were a major source
oncentration of haemoglobin in the blood.
growth, raising their levels in the blood iaiﬁug:ggdgﬁgilzh;tetllles Ogggﬂr:g ttr;]zr%eltlstheir horses substances to make them run
: A erate aerobically. By injecting EPO'faster, while many gladiators were “doped
strength. Athletes who use anabolic steroids . . ; .
; thletes aim to increase their concentratio . .
also claim that they reduce body fat an of red blood cells and, consequently, theiP“> and bloody for the paying audience. The
recovery time after injury. However, steroids . . ' g Y. Christians found the bloody nature of man
erobic capacity. Y y
. . ' The fact that these drugs occur naturally o .
high bl I . . : “ ” -
igh blood pressure, and violent andmthe body sometimes makes detecting thel_f pagan” competition, including the an

1998 when the Festina-sponsored cyclin erformance-enhancing substances,
produced in the testes of males and, to g
uantities of it and other banned substancess 25°"S for the dissolution of the ancient
Testosterone is partially responsible for th q
puberty and adolescence and controls the éhe Roman Empire. Gladiatorial compe-
testosterone and related drugs affect musc% of public entertainment; chariot racers fed
could help athletes increase muscle size an
p” to make their fights sufficiently vigor-
can also cause acne on the face and back Roman sports unacceptable, and all forms
aggressive behaviour. Women may grow cient Olympics, were banned. The idea that

prominent hair over their faces and back angbuse difficult. physical development hindered intellectual
develop deeper voices, while men may ] development was widely encouraged and ac-
develop breasts and a decrease in sperm Restricted cepted, and sport did not re-emerge until the
. . . / " _

pr.oduthn leading t? |mpotenc§. | classes of 19" Century, in rural England.

Diuretics are used to increase fluid loss fro d During the 1800s, doping substances
an athlete’s body in an attempt to decreas § rugs used by athletes included caffeine, alcohol
body weight for sports with weight Some substances areand opium. During the early 2@entury,
categories, such as boxing, weight-lifting only banned by certain boxers were given strychnine or mixtures

and equestrian events. However, losingports. For example, alcohol and marijuan@f brandy and cocaine to help them fight,
weight through loss of water can lead touse is prohibited in motor sports, and drug@nd oxygen gas was given to footballers to
dehydration and loss of essential mineralsknown as beta-blockers, which steady hanimprove their performance.
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During the 1950s, amphetamines werand the first wide-ranging drug testingspectrometer, which can detect differences
taken by some cyclists, followed 10 yeargegime was set up for the 1972 Games iim the ratio of carbon isotopes in different
later by the widespread abuse of steroids bMiunich. The issue of doping was compounds. Thistechnology can distinguish
athletes in events requiring strength, suchighlighted at the Seoul Olympics in 1988between testosterone produced naturally by
as weight-lifting. Most recently, swimmers when champion sprinter Ben Johnson testethe body and synthetic compounds.
and athletics competitors were caught usingositive for the anabolic steroid Stanozol. Oncehuman growth hormone (hGH)
EPO. In 1998, the Tour de France, theJohnson, along with two gold medal weight-is injected by a drug-user it breaks down
world’s pre-eminent bicycle race, waslifters also found to have used the drug, wasguite quickly into other products. Scientists
thrown into disarray as investigators foundstripped of his medals and banned fromn Australia and elsewhere have monitored
caches of the drug in team vans, in cafurther competition. In 1999, Linford changes in the bodies of athletes following
trunks, and in the hotel rooms of Christie, Britain’s 1992 100-metres Olympic the administration of hGH and have detected
competitors; a subsequent investigatiorthampion, tested positive for nandrolone, anolecular “markers” — usually breakdown
concluded that use of the drug was endemisanned anabolic steroid. New Zealangroducts detectable in urine or blood — that
among cycling’s elite. swimmer Trent Bray also tested positive forcould be used as indirect evidence of doping.

The use of human growth hormone maythe drug and the subsequent furore turned Erythropoietin (EPO) levels in the
be just as widespread. In 1996, some athletélse spotlight on the laboratories that strivédblood do not remain elevated for long,
dubbed the Atlanta Olympics the “hGHto keep athletics free from illicit drugs. making detection difficult. The standard test
Games”. Around that time, a Latvian Athletes claim that positive results fordoesn’'t measure EPO levels; rather, it
company was doing brisk businessnandrolone can occur as a result of naturaheasures the concentration of red blood
harvesting hGH from human cadavers ananetabolites in the body or the consumptiorcells in a blood sample. But because this test
selling it for athletic use. In early 1998 aof food supplements. Anti-doping scientists,is only an indicator of possible EPO abuse,
Chinese swimmer on her way to ameanwhile, say their tests have beemore reliable tests are needed.

competition in Perth was detained at theexpertly calibrated to avoid such pitfalls. Scientists have also developed techniques
airport when she arrived with 13 vials of to distinguish molecular differences between
hGH packed in a thermos bottle. the EPO produced by the body and that
= Test manufactured in the laboratory. Yet another

method being developed by Australian

Doped to methods scientists usgs bIoodpprofiI)és to detect

death Anabolic steroids athletes with a disproportionate number of

The first recorded death and their by-products young and maturing red blood cells.

can generally be
as a result of sports . LS :
: . detected quite easily in urine, using mas
doping was in 1879

when an Enalish cvelist spectrometry. quever, since they occur eStmg. In New Zealand _

. . g yd' d naturally and their levels vary from personSports doping control in New Zealand is co-
|fn aracein ragce |ef to person, setting a threshold above whiclordinated by the New Zealand Sports Drug
rom an overdose o an athlete is deemed to be “using” anabolidgency (NZSDA). The 10C instigated
L amphetamme_s. At th_e steroids remains a subject of debate. regular drug testing of New Zealand athletes
3.960 O'ymp'?d in Rome a Danish cychs_t Testosterone and a related compoundn 1989, before the 1990 Commonwealth
led from taking the same drugs. EPO ISepitestosterone, are eliminated from thégsames in Auckland. The NZSDA was set
b_Idamed_for tng;za;\rlwiof anEt 20_EuroEea§0dy in urine. When an athlete takesup in 1995 as a Crown Entity with a board
r er? fr;nieEPO Al O(legtht zre |tsr,]no ar anabolic steroids, the ratio of testosteronef directors appointed by the Minister of
groq a ¢ g alL.j s€ th N _ga sbls Orgt% epitestosterone (the T/E ratio) increasesSports. Around 1000 athletes are now drug-
thci’(l?llr;?]e?jx?z;;"sy aeftletalrvtiey?orc;ket:)so mSghThe. IOQ s_tates thr_:lt an athlete is guilty oitesteq annually. An_ybody taking part in a

. doping if his/her urine sample shows a T/Esporting competition can be randomly
of the drug. Despite the 1998 Tour de I:ranc?atio above six. selected for a drug test. Sporting organ-
S‘?a”d‘?' a_nd th_e deths, experts say_EPO 'S But there are problems with this test. Folisations also provide the NZSDA with
sl up|qU|tous in cycling qnd is also W|de|y example, British athlete Diane Mohdahl hachames of elite athletes so they can be tested
used_ In cross-country skiing, Iong-d|stancea 4-year competition ban lifted after between competitions. From 1994 to 1999,
running and swimming. demonstrating that a high T/E ratio detectedhe agency conducted 3915 tests for drugs

The telt_awsed deat_h, probably _due tO|n her urine sample could have been causeslith 49 positive results.
_amEheltggnT(_as, 0(; C)[/:C“St Tolekde'erE;) y bacterial contamination. Another An athlete selected for a drug test is
:ztg eelction agc;?;stedo;r)?:ge icked the problem is that some athletes have beerequired to provide a urine sample. From
' shown to have a naturally high T/E ratio, sd¢he time of the request until the sample is

that the threshold of six could be set too lowcollected the athlete is supervised by a

3 Testing for Alternatively, athletes with a naturally low chaperone so that any manipulation of the
drugs T/E ratio may not go above six even if theysample is prevented.
are taking additional testosterone. The urine sample is then split into two

Testing for stimulant  Scientists have been working to develogbottles which are sealed by the athlete. Both
abuse started in 1968 at themore reliable tests. One promising approachottles are sent to a drug-testing laboratory
Olympics in Mexico City, involves the use of an isotope ratio mas$ Sydney (one of only 27 such laboratories
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world-wide holding 10C accreditation), with increasingly more accurate testsagencies, and many sport clubs are
where one bottle is tested for the drug. liavailable, the drug cheats are being caughémphasising fair competition and personal
the test is positive, the second sample is alsnd the health consequences are catching aghievement as the main values.
tested as a control. If the positive test resultvith those who chose to abuse drugs. On an individual level, how could
is confirmed, the athlete is usually bannedeveral sports officials from the former Easanybody be proud of a medal won with the
from competition for 2 years after a first Germany face prison sentences, but thartificial help of pills and lies?
offence, and for life after a repeat offence.athletes fare even worse. Many have

developed liver and heart problems severaAcknowledgements
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5 h it? unwittingly — and some are suffering from comments and information from the following
Wort It’ cancer. are gratefully acknowledged: Professor David

tri ts of Nnow supported by the sporting communit versity of Auckland; New Zealand Sports Drug
coun nes.’ governments o y _yAgency; Australian Sports Drug Agency; New
communist states used toand governments the world over. Australiasgientist archives.
encourage coaches to feedand New Zealand are part of a group ofwxebsites: www.nzsda.co.nz
athletes a cocktail of drugs to secure as margountries to have established government- www.ausport.gov.au/asda/
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Table Classes of drugs and their effects.

Anabolic Narcotic Peptide
steroids Diuretics Stimulants analgesics Beta-blockers Blood doping hormones
Examples Nandrolone Frusemine Amphetamine Heroine Atenolol Erythropoietin Growth
Stanozol Spironolactone Cocaine Codeine Oxprenolol hormone
Caffeine Methadone Propranolol
Effects Increases muscle Weight reduction, Increases alertness,  Kills pain, induced Slows the heart Increases number Increases
mass, aggression, masks other drugs delays fatigue feeling of euphoria beat and steadies of red blood cells muscle mass
training ability movement
Sports Weight liting, Weight lifting, Most sports, Shooting, not useful  Archery and Cycling, long-distance  Power sports,
football, swimming  boxing, wrestling counterproductive for endurance sports  shooting running, cross-country  track and field
in shooting skiing
Testing Urine test Urine test Urine test Urine test Urine test Blood test Urine test
Complications Menstrual Dehydration, Restlessness, Aggravating injury Causes asthma Enlargement
irregularity, deeper ~ stomach cramps, anxiety, faster symptoms of fingers, toes,
voice, acne loss of minerals heart rate facial features;
diabetes
Severe reaction Heart, liver disease,  Cardiac arrest Severely high heart ~ Overdose may caus Severely slow Blood thickening Not yet known
sterility kidney failure beat, addictive stupor or coma heart rate
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