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Ergogenic aids

Helen Moors looks at the drugs that are available to athletes and
considers the physiological impact that they have on performance.

here are numerous reasons why
athletes may consider using an
illegal ~ performance-enhancing
drug. They may have reached a plateau
in their training; some may want more
return for the sacrifices they have made;
an athlete may give in to peer pressure,
or simply think that he/she may get
away with itso why not? This article does
not intend to deliberate on the moral
issues behind drug taking but looks at a
selection of drugs available to athletes
and considers the physiological impact
that drugs have on performance.

Reasons for banning drugs
Before considering individual drugs, it
is useful to know how some drugs and
methods are categorised and why they
are banned in the first place. There are
three main reasons why a substance or
method may be prohibited:

m for its performance-enhancing effect,
which obviously undermines the ethics
of sport and fair play

m for the health and safety of the athlete
— some substances and methods are
life-threatening
m because it is illegal to possess and/or
supply certain drugs — a former cyclist
recently received a 5-month suspended
prison sentence for supplying the
banned performance-enhancing drug
EPO
Marceau, the French triathlete.

(erythropoietin) to  Olivier

Ergogenic aids
Any substance or phenomenon that
enhances performance is known as an
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ergogenic aid. It should be noted that not
all ergogenic aids are illegal. Ergogenic
aids are used to optimise performance
and to achieve a performance goal. An
athlete inherits physiological capabilities
that can be enhanced and fine-tuned by
training, and physiological adaptations
can be attained. But at some point a bar-
rier will be reached that puts a ceiling on
performance. It is at this point that the
decision to use an ergogenic aid may
be made.

In physiological terms the barrier is
usually linked to energy production.
There are several solutions to this
problem, as outlined by Melvin H.
Williams in his book The Ergogenics Edge
(1998). An athlete might try to:

m increase the amount of muscle tissue
available for energy production (e.g.
use of anabolic steroids)
the rate of metabolic
processes involved in generating energy
(e.g. use of human growth hormone
(hGH) to increase lipolysis)

m increase the energy supply in the
muscle (e.g. use of RhEPO to deliver
more oxygen to the muscle to increase
aerobic metabolism)

m improve the delivery of energy sup-
plies to the muscle (e.g. use of caffeine)
m neutralise the effect of the accumula-
tion of substances in the body which
interfere with energy production (e.g.
use of sodium bicarbonate)

By choosing to use an ergogenic aid
that has any of the above physiological
effects, an athlete will be able to improve

his or her performance.

Greg Rusedski g _4:@ a press conference
in March 2004 after being cleared of
taking nandrolone.

Use of drugs is widespread and many
governing bodies of sport have dealt
with outbreaks of positive drugs tests.
Football, rugby and cricket have all suf-
fered high profile cases over recent
months. Performance-enhancing drugs
are readily available over the internet.
Steroids, human growth hormone and
erythropoietin are three of the more

commonly used drugs.

Anabolic/androgenic steroids

Anabolic steroids are synthetic hor-
mones designed to mimic the effects of
testosterone. They increase the size and
strength of skeletal muscle. Some ath-
letes claim that steroids reduce body fat
and allow faster recovery after injury.
Athletes who take part in power-based
activities would benefit from taking
steroids. The
effects are to increase the male sec-

anabolic androgenic
ondary sex characteristics (this explains
the increase in arousal and aggressive
behaviour).

Athletes steroids

increase in overall body weight and

taking anabolic

skeletal muscle mass as the steroids
enhance muscle protein formation. Side-
effects include sterility, cardiovascular
disease (heart attack, stroke, high blood’
pressure and increased LDH choles-
terol) and liver problems.

Testing for steroid use has been quite
effective as the illegal use of steroids
can be detected by measuring the
metabolites in the urine, as long as the
researchers know what they are
looking for. The designer steroid THG
(tetrahydrogestrinone), reportedly taken
by the American sprinter Kelli White,
came to light during the BALCO inves-
tigation but a reliable test was not
developed until 2003 after a sample of
the drug had been given to the World
Anti-doping Agency (WADA).

The steroid nandrolone caused a con-
troversy became several athletes were
banned for the illegal use of the sub-
stance but denied using the drug. The
problem is that many athletes take sup-
plements which are not licensed in the
same way as medicines so they do not
necessarily list all the contents of the
product. Amajor IOC study conducted in
Cologne in 2003 found that over 15% of
supplements tested contained anabolic
steroids not listed on the label.

Human growth hormone
Another hormone often used by ath-
letes is hGH, which increases protein
synthesis and stimulates bone growth.
There is also an increase in lipolysis
(breakdown of fat), making more ener-
gy available and increasing fat-free
body mass. In adults hGH increases the
number of red blood cells, which in
turn will help improve oxygen delivery
to the working muscles.

hGH is particularly popular with ath-
letes competing in power-based activities
because, unlike anabolic steroids, it can-
notbe detected easily. A synthetic form of
growthhormone hasbeen available since

1985 and its use is thought to be wide-
spread. Recently, human growth
hormone has been identified as a stimu-
lant so it can also help delay feelings of
fatigue and increase training time. So far
itsuse seems to produce fewer hazardous
side-effects than use of steroids, but this
is perhaps because the long-term effects
of its abuse have still to come to light.
Human growth hormone is a banned
substance, and the IOC started aresearch
project called GH2000 with the aim of

producing a valid test by the start of the

Athens Olympics. As hGH breaks down
quite quickly in the body into other prod-
ucts it is difficult to secure direct evi-

dence of doping.

Erythropoietin

EPO is a naturally occurring hormone
produced by the kidneys. It stimulates
the production of erythrocytes (red
blood cells) in the body. EPO can now
be manufactured artificially (recombi-
nant erythropoietin, RhEPO) and was
initially given to patients with renal fail-
ure. News of the misuse of RhEPO came
to light in 1998 when one of the teams
in the Tour de France was caught with
large quantities of the drug.

‘When athletes train ataltitude, the body
produces more erythrocytes to compen-
sate for the drop in the partial pressure of
oxygen. The lower pressure stimulates
the release of EPO, which causes an





image2.jpeg
Rasle i s P SR

increase is not considerable, so athletes
are now using RhEPO for more dramatic

increases in erythrocyte production and

se in haemoglobin

therefore
levels. Red blood cells contain haemo-

for

globin, which has a high affinit;
oxygen. At sea level each red blood cell
can carry four molecules of oxygenbound
to haemoglobin.
RhEPO has a similar effect to
blood dopingin thatitincreases
the body's oxygen-carrying
capacity. It is therefore of
benefit to all endurance
athletes as it will boost
their capacity to work
aerobically.

There is now a recog-
nised test for RhEPO.
Alongside formal testing,
random blood tests are
used in some sports.
Athletes with an unusually
high haematocrit are sus-
pended on health grounds.

When an athlete is administered

RhEPO, it is difficult to predict
how many red blood cells will be
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creases too much, it can cause clotting of
the blood and heart failure. If an athlete
has a high haematocrit before a race, he
or she can have a potentially deadly
haematocrit at the end because of dehy-
dration and changes in blood plasma
levels. Several deaths of endurance ath-
letes have already been attributed to the
use of RhEPO.

Key box

|

Haematocrit The percentage of blood
cells in the total blood volume.

Gene therapy: the next step

A new gene therapy technique has been
developed recently by Professor~Geoff
Goldspink at the Royal Free Hospital in
London to treat patients with muscular
dystrophy. The professor discovered
that by injecting a genetic material he
could increase production of a protein
known as MGF, which increases muscle
mass and helps the body to repair any
damage to muscle tissue. Experiments
on mice have led to an increase in
muscle strength of as much as 25%

! Box 1 Substances and methods banned by WADA |

Prohibited classes of substances
B Stimulants
m Narcotic analgesics
®m Anabolic agents
- Anabolic/androgenic steroids
- Other anabolic agents
m Diuretics
m Peptide hormones, mimetics and
analogues
m Substances with anti-oestrogenic activity
m Masking agents

Prohibited methods

m Enhancement of oxygen transfer
- Blood doping
- The administration of products that
enhance the uptake, transport and deliv-
ery of oxygen

w Pharmacological, chemical and physical

Kelli White was banned
for 2 years after a positive
drugs test.

manipulation
m Gene doping

Classes of substances prohibited in certain
circumstances
= Aicohol

= Cannabinoids

® Local anaesthetics
w Glucocorticosteroids
m Beta blockers

Substances and methods prohibited out of
competition

NB Some sports may prohibit other substances
out of competition such as beta blockers and stim-
ulants. Check the regulations within the relevant
sport for a list of substances prohibited in and out
of competition.

m Anabolic agents

= Diuretics

m Peptide hormones, mimetics and
analogues

m Agents with anti-oestrogenic activity

m Masking agents

n as lttie as 5 weeks. I1n comparison,
taking anabolic steroids might increase
strength by up to 10% but it would take
much longer. Professor Goldspink was

reported in the Daily Telegraph to have

errecuve the aid 1s pnysiologically, but
how effective the athlete thinks the aid
is. In some strength-training studies,
athletes were given a placebo but were
told that it was actually an anabolic
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said, ‘In terms of performance enhance-  steroid. Amazingly they still made sub-

ment and sport, it’s the holy grail’ Trials  stantial strength gains, in line with
on humans are yet to start but it seems  athletes who were taking steroids.
inevitable that gene therapy will be A positive mental attitude appears to
available and will provide yet another be one of the most effective ways to
headache in terms of detection for enhance performance, and is available
WADA (see Box 1).

Historians have informed us that

to all. Perhaps if you start clean, you
stay clean.

using drugs to enhance sports perfor- & tion OCR J
xam question anuary

2004

Name two ergogenic aids that might

mance has been common practice for
more than 2000 years, so it is unlikely
that the problem will just go away. It
will prove as much a challenge to the affect performance in explosive

London Aactivities. Describe the physiologi-

organisers of the 2012
Olympics as it has to the hosts of previ- 2l effects of cach aid. (4 marks)
Example marking scheme for hGH:
m hGH

m aids muscle growth

ous Games. It is interesting to note,
however, that performance enhance-
ment is not necessarily about how
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m overall decrease in body fat

m enhances healing of musculoskeletal
injury

m enlargement of internal organs

m muscle and joint weakness

m heart disease

m hypertension -

More information on drugs in sport can
be found on the following websites:
www.uksport.gov.uk

www.startclean.co.uk

www.science.org.au

www.pponline.co.uk
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