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V % Nutritional supplements include a large 
and varied range of products that are generally 
sold for the purpose of improving health and/or 
preventing particular pathological conditions. 
Athletes do take many of these substances, both 
from food and as nutritional supplements, but 
few studies scientifically demonstrate a real 
benefit in athletic performance deriving from the 
use of particular nutrients, even when consumed 
in large doses. Nutritional supplements are useful 
and sometimes irreplaceable therapeutic aids. 
However, the use of "food drugs" to improve 
athletic performance should be discouraged, since 
it is unlikely that such products really work and. 
were they to work, their use would be ethically 
improper and thus should be prohibited, even if 
they are not listed as doping agents. ^ ^ 
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Nutritional supplements include a large and 
varied range of products (minerals, vitamins, 
energy nutrients, vegetable extracts, amino acids, 
etc.) that are generally sold for the purpose of 
improving health and/or preventing particular 
pathological conditions. In recent years there has 
been keen interest in these products in sports by 
virtue of their performance-enhancing potential. 
The production and sale of nutritional supple
ments for use by those engaged in sports has 
become big business and its prospects for further 
growth are excellent. 

At the same time there has been an equally 
large boom in scientific research and publications 
in support of the various products from time to 
time presented by the manufacturers of these 
nutritional supplements. However, there tends to 
be considerable disagreement in the scientific 
data obtained by the different researchers and 
few published works have been subjected to rig
orous validation of the methodology used and 
the results obtained. A serious effort in this dir
ection is the work carried oul for the European 
Community by the international group of experts 
led by F, BROUNS, M. WILLIAMS and W.H,M, SARIS, 

who examined a substantial part of the available 
bibliography, subjecting it to scrupulous scientific 
analysis. 

The results of this work were first published in 
1991 and then in a book published by Fred BROUNS 
in 1993 entitled Nutritional Needs of Athletes. 
which also presents a good overview of nutri
tional supplements used by athletes. Another 
exhaustive review of the matter can be found In 
the chapter by Luke R, Bucci, "Nutritional Supple
ments as Ergogenic Aids" in Nutrition in Exercise 
and Sport. V^ edition, by Ira WOLINKY, recently 
published by CRC Press (1998), and in the less 
recent, but nevertheless still authoritative. Per
spectives in Exercise Sciences and Sport Medicine, 
Volume 4: Ergogenics-Enhancement of Perform-
ance in Exercise and Sport. D.R, LAMS and M.H. 
W1LÜAM5 (Eds.), published by C, Brown Publishers. 

Among sports people the term 'nutritional sup
plements' is often synonymous with 'crgogens' or 
'ergogenic aids'. According to WILLIAMS (1989) an 
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Table 1: Unproven ergogenic aids for athletes (after KHIS-ETHERTON 1989) 

Ergogenicaid 

Bee Pollen 
Brewer's Yeast 
Camiline 

Choline 
DNA. RNA 
Geiatin 
Ginseng 
Glycine 

Inosine 
Kelp 
Lecithin 
Octacosanol 
Pangamic acid 

Royal Jelty 

Spinilina 
Superoxide Dismutase 

Description 

Mixture of bee s^iva, plant nectar and pollen. 
Byproduct ot beer brewing. 
A compound synthesized in the body Irom 
glutamate and methionine. 
Precursor of the neuro-lransmitter aetylciioline 
Deoxynbonucleic acid, ritranucieic acid. 
Obtained trom collagen. 
Extract ot ginseng root. 
An amino acid Ihal is a phosphocreatine 
precursor. 
Punne, 
Seaweed, 
Phosph at Idyl choline. 
Alcohol isolate extracted fro whea) germ oil. 
Aiso referred to as vitamin B,^, Vaned 
composition, depend in on supplier. 
Substance produced by worker bees and fed 
to the Queen bee. 
Microscopic Wue-green algae. 
Enzyme, 

Claim 

Increase energy levels, enhar^ce physical fiiness. 
Increase energy levels. 
Improve cardiovascular function and muscle 
strength. Delays laligue. Decreases muscle pain. 
Improved performance. 
Tissue regeneration, 
Improves muscle coniraction. 
Protection against lissue damage, 
Improves muscle contraction. 

Enhance physical strength. 
Vitamin/mineral source. 
Prevents fal gam. 
Supplies energy and perfomiance. 
Increased delivery of oxygen. 

Increased strength. 

Protein source. 
Protects trody against oxidative cell damage 
incuired from aerobic metabolism. 

ergogenic aid is defined as ',,.a procedure or 
agent that enhances energy production, energy 
control, or energy efficiency during sport perfor
mance, and thus provides the athlete with a 
competitive edge beyond that which may be 
obtained through normal training methods', 

WILLIAMS classifies ergogens in five groups: (1) 
mechanical: (2) psychological; (3| physiological; 
(4) pharmacological and (5) nutritional. 

Many pharmacological ergogens are actually 
substances normally contained in foods [caffeine, 
carnitine, creatine, ubiquinone, amino acids, etc.) 
and sold as extracts or industrially synthesized 
products. 

As compared to the nutritional contribution 
obtained through normal consumption of various 
foods, the use of these substances differs mainly 
in thc dosages ordinarily used in pharmacological 
prescriptions - real megadoses, whose efficacy 
and innocuousness over time are dubious. 

Athletes do take many of these substances, 
both from food and as nutritional supplements, 
but few studies scientifically demonstrate a real 
benefit in athletic performance deriving from the 
use of particular nutrients, even when consumed 
in large doses. 

In accordance with R.J, ROBERTSON et coll, 
(1990) we think that "when considering the use 
of an ergogenic, it is important that the sport 
practitioner ascertain unequivocally that the pro
cedure is safe, legal, and effective' [Figure I). 

Supplements may also be listed on the basis of 
the real or presumed effects claimed by produc
ers. They can be grouped according to the fol
lowing list of purposes: 
• to increase body weight and. in particular, 

muscle mass 

to reduce body fat 
to increase muscular strength 
to enhance energy production 
to enhance lipid metabolism 
to enhance recovery after sport activity. 
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Figure 1: Algorithm for deciding whether or 
not a purported ergogenic Is appropriate for 
application to sport 
(atter ROBERTSON et coll. 1990) 
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Table 2: Nutritional supplements marketed for strength-trained individuals (after WILLIAMS 1993) 

Nutritional supplsments Promoted use / advertised claim Valid research dala with supplementaion to 
strength trainind individuals (STI) 

Protein supplements 

Arglnine, lysine, ornlthlne 

Creatine 

Inosine 

Choline 

Yohimbtne 

Glandulars: adrenals. 
pttuilary, testes 
Vitamin B12 

Anlioxidant vitamfns: 
C, E, beta-carotene 

Cam i tine 

Chromium 

Boron 

Magnesium 

Medium chain triglycerides 

Omega-3 fatty acids 

Gamma ory2ano[ 

Smilax 

Provide adequate protein to support muscle 
growth, weight gain. 

Stimulate release ot human growth hormone 
(HGH], insulin: promote muscle growth. 

Increase creatine phosphate in muscles: 
increased energy source and stimulate 
muscle growth. 
Increase ATP synthesis, increase strength 
and facilitate recuperation. 
Increase acelylcholine or lecithin to increase 
slrength or decrease Isody fat, respectively. 
Increase serum testosterone levels; increase 
muscle growth and strength; alpha-2 
adenoreceptor blocker; decrease body fat. 
Enhance tuncHon of aniogous gland 
in humans. 

Enhance DNA synthesis; increase muscle 
growth 
Prevent muscle damage from unwanted 
oxidative processes following high-intensity, 
eccentric muscle contractions. 
Increase transport ot fatty acids into mito
chondria tor oxidation: promote fal loss. 
Potentiate insulin action, promote muscle 
growth via enhances ammo acid uptake. 

Increase serum testosterone levels: increase 
muscle growth and strength. 
Increase protein synthesis or muscle contrac 
tllity: increase muscle growth and strengih. 
Increase themiic effect; promote fat loss. 

Stimulate release of HGH. 

Increase serum testosterone and HGH levels; 
increase muscle growth. 

Increase serum testosterone levels; increase 
muscle growth and slrength, 

No yaltd data that protein supplements are more 
effeclive than natural protein source: STI may 
need 1.5-2.0 g protein/i<g body weight: easily 
obtained from heathful diet protein sources, 
e.g,, lean meats, skim milk, complimentary plant 
protein. 

May stimulate HGH release: however, HGH 
itself has not been shown to be ergogenic to STI; 
research indicates no effect on muscle growth 
Of slrength. 

Preliminary research indicates Increased power 
in short-term, high-intensity exercise; increase 
weight gain, either contractile protein or water. 
No valid studies documenting an ergogenic 
effect on STI, 

No valid studies documenting an ergogenic 
effect on STI, 

No valid studies documenting an ergogenic 
effect on STI; needs further research to docu
ment role as useful agent for weight loss in STI, 
No valid studies documenting an ergogenic 
effect on STI. 

Research indicates no effect on muscle growih 
or strength mSTI. 

Research data not in agreement: additional 
research needed fo document effect of antioxi
danls to preveni muscle damage in STI, 
No valid studies documenting weight or an 
ergogenic eflect on STI, 
Research data not in agreement, but more 
appropriately designed studies show no effect 
on body composition or strength in STI, 
Research indicates no effect on serum testos
terone lei/els, lean body mass, or strength in STI, 
Research data equivocal, but generally not 
supportive of an ergonenic effect in STI, 
No valid sstudies documenting body fat or 
weight loss in STI, 

No valid studies documenting an ergogenic 
eflect on STI. 

No valid studies documenting an ergogenic 
effect on STI. 

No valid studies documenting an ergogenic 
effect on STl. 

In general, nutritional supplements marketed for strength'traIned individuals are advertised to stimulate the production, release, or 
effect of various hormones [human growth homona - HGH, insulin, testosteronal or modify other physiological processes to enhance 
muscle growth. Increase strength, or decrease body (al. Some compounds may stimulate hormone release, panicularly HGH, but 
research directly investigating tne effect of HGH administration has nol provided evidence ol an ergogenic effecl. Most advertised 
claims are speculative, lor very little well-controlled research has tieen conducted for mosl o l ttiese purported nutritional ergogenics. 

As WC can readily see from this short and 
therefore limited overview, the subject of nutri
tional supplements is vast and complex; it Is there
fore necessary to evaluate the mass of advertis
ing material addressed to athletes with great 
care, as it often contains misleading information, 
unsupported by scientific research and driven 
only by commercial interests. 

Over the years a good many food substances 
have been proposed for athletes in the hope -
often a vain one - of improving athletic perfor
mance. As already mentioned, the complete list 
would be a very long one and a detailed analysis 
of the individual items would require a yet longer 

discussion. However, it may be useful, solely by 
way of example, to examine the scheme suggest
ed by Kris-Etherton and Williams, who focused 
on some of the ergogenic substances used by and 
suggested for athletes, the efficacy of which in 
improving athletic performance has yet to be sci
entifically proven. (Toti/es 1 and 2]. 

Nutritional supplements are useful and some
times irreplaceable therapeutic aids. Therefore, 
their use must be exclusively based on sound 
therapeutic reasons, supported by proper scien
tif ic information and testing. Care should be 
taken not to be misled by advertising claims and 
thc siren-call of unlikely miraculous effects. 
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Physicians and those involved in sports medi
cine need to know more about the real benefits 
of some innocuous and legitimate changes in the 
diet of athletes, aimed at improving their athletic 
performance. At the same time, they should place 
more trust in their ability to affect athletes' train
ing and physiological and psychological skills, 
and not hope that some new or exotic product 
will work miracles and lead to winning medals. 

Only a sound training programme, supported 
by careful and constant clinical and functional 
evaluation of the athlete, can result in the physi
ological adaptations needed by athletes to fully 
express their genetic potential. 

The use of "food drugs" to improve athletic 
performance should, therefore, be discouraged, 
since it is unlikely that such products really work 
and, were they to work, their use would be ethi
cally improper and thus should be prohibited, 
even if they are not listed as doping agents, 
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