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£ female athletes who had 
! recorded identical times for the 
~ marathon (42 km). When the 
~ same athletes ran 90 km, the 
.~ women significantly outper
~ formed the men. 
~ In such events, "factors that 

we know are important in sprint 
events don't apply", says Lynn 
Fitzgerald, an immunologist 
and reader in sports medicine at 
Brunel University in west 
London, and herself a former 
world-record holder in several 

Outstanding: the swimmer Alison Streeter ends her 32nd ultramarathon events. 
Channel crossing, a record for both men and women. Fitzgerald's own preliminary 
Jll, But recent studies that concentrate on studies, carried out with a research stu

elite athletes are finding that there may still dent, Stuart Mackie, suggest that such gen-
be gender differences in the way muscles are der-based differences in performance at 
fuelled in, for example, very long-distance very long distances are indeed linked to 
running. David Speechly and his colleagues the respective ratios of fat and glycogen 
at the University of Witwatersrand in South metabolism. "The physiological and psy
Africa, for example, studied male and chological traits that are important for 

long-distance events are not related to 
testosterone," she says. 

Endurance training is well-known to have 
a 'glycogen-sparing' effect, raising the 
consumption of free fatty acids. But individ
uals with an inherent ability in endurance 
events may naturally use more fatty acids. 
Such individuals - who may turn out to be 
more often women than men - must work 
harder, as fat metabolism is less efficient 
than glycogen metabolism. But they are also 
able to keep going longer, because their 
glycogen stores take longer to deplete. 

This possible gender difference could, 
according to Fitzgerald, explain the fact that, 
although only one in four competitors in 
ultra-endurance races are women, they are 
often found in the top 10 per cent of those 
who finish. It remains unlikely that a woman 
would eventually win a race of this kind; 
their absolute physiological capacities are 
smaller than those of men. But such a result 
is no longer inconceivable. Ayala Ochert 

Performance-enhancers pose dilemma for rule-makers 
MARK HARRIES, of the British Olympic Med
ical Centre at Northwick Park in London, 
compares the human body to an internal 
combustion engine. Both translate chemi
cal energy into mechanical energy; both 
produce carbon dioxide and water vapour 
as waste; and both can be made to 
achieve high levels of performance -
through turbocharging in the case of 
engines, and performance-enhancing sub
stances in the case of athletes. 

Drugs have long been used to compen
sate for the physical and physiological 
limits of the human body. Their excessive 
use is widely considered to conflict with 
the Olympic spirit, artificially distorting any 
'natural' difference in ability between 
competitors. Yet the limits of what is 
acceptable has never been clearly defined. 
And the modern Olympics have been 
plagued not only by efforts of some ath
letes to disguise their use of illegal sub
stances, but also by debates over the 
boundary between legitimate and illegiti
mate ways of boosting performance. 

There is an entire chemist's counter of 
formulations that can achieve this. Stimu
lants such as amphetamines, ephedrine, 
cocaine and help to increase alertness, 
reduce fatigue and generally boost com
petitiveness and hostility. Narcotic anal
gesics help athletes to manage pain 
better. While anabolic agents - such as 
formulations containing testosterone -
can increase muscle strength and bulk, 
and promote aggression. 

One problem of determining what is 
acceptable is that not all techniques are 
based on the use of artificial chemical 
substances. For example, whereas the 
delivery of oxygen to the muscles is 
modest ly enhanced by training at high 
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alt itudes, where the rarefied air increases 
the proportion of oxygen-carrying haemo
globin in the blood, larger increases in 
haemoglobin can be obtained from last
minute transfusions of red blood cells -
as demonstrated by the gold-medal 
winning US Olympic cycl ing team at the 
Los Angeles games of 1984. An alterna
tive is to inject erythropoietin, a hormone 
synthesized by the kidney that stimulates 
bone marrow to make red blood cells. 

In general, any drug - a definition 
which includes all those substances listed 
above - is banned by the International 
Olympic Committee (IOC) if its use either 
leads to excessive performance enhance
ment or poses a risk to the health of an 
athlete. High doses of stimulants, for 
example, are known to lead to elevated 
blood pressure and increased and irregu
lar heart beat. Analgesic narcotics carry a 
high risk of both physical and psycho
logical dependence. Anabolic steroids 
decrease the size of the testes in males, 
and lead to loss of breast tissue and 
diminished menstruation in females. The 
use of hormones can also cause prob
lems, such as the link between growth hor
mone and Creutzfeldt-Jakob disease. 

In recent years, sports authorities have 
decided to crack down hard on drug use 
by lengthening the list of banned items. 
But this has itself caused new dilemmas, 
as many items on this list contain sub
stances that are commonly found in over
the-counter medicines, such as remedies 
for colds, f lu, asthma and hay fever, which 
an athlete may have been taking. 

Rodney Walker, chairman of the United 
Kingdom Sports Council , acknowledges 
the difficulties involved. But he says that 
the council 's first duty is to eradicate drug-

taking. "Striking the balance between 
protecting those who don 't cheat from 
those who do, and between the use of 
permitted medications and the abuse of 
therapeutic treatments by those not 
suffering an illness or injury, is not easy," 
he says. "If this means that we appear to 
be creating an unfair situation for [sports] 
competitors, so be it. " 

Another dilemma is created by the fact 
that , as fast as sports authorities refine 
their ability to detect banned substances, 
researchers are continually coming up with 
novel ways of raising performance. The lat
est example is the development of 
increasingly sophisticated formulations 
that blur the distinction between perfor
mance-enhancing stimulants and food 
supplements taken in concentrated form. 

Two committees of the British Olympic 
Association (BOA), for example, are cur
rently divided over the use by athletes of 
creatine, a naturally-occurring substance 
- it is present in meat and fish , and is 
also used as a food additive - that is 
used primarily to help the muscle produce 
energy, and can thus improve perfor
mance in events needing explosive power. 

Creatine use is legal. Athletes, such as 
Colin Jackson, the British holder of the 
110 metre hurdles world record, use as 
much as 20 grammes daily, ten times the 
natural dietary amount. Paul Greenhaff, a 
senior lecturer in physiology at the Univer
sity of Nottingham, and a member of the 
BOA's nutrition committee, sees no dif fer
ence between creatine use and carbohy
drate loading, which no-one disputes. But 
Harries, a member of the BOA's medical 
committee, says it should be banned until 
the longer-term consequences of such 
high doses are known. Ehsan Masood 
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