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Tkachuk N. V., Nikolaienko D. M.

ERGOGENIC AGENTS IN WASTEWATER:
RISKS TO ENVIRONMENTAL HEALTH AND BIOTA

Bodybuilders sometimes use ergogenic aids to increase muscle strength, exercise
performance, and improve body composition, especially during periods of competition
preparation [1]. Residues of various drugs and chemicals, including anabolic steroids, that
may be used in bodybuilding, are often found in wastewater [2]. The analysis of risks to the
environment and biota from exposure to ergogenic aids was the aim of this work.

The study included a theoretical analysis of scientific publications from the Internet,
for which the keywords «ergogenic aids and wastewater», «ergogenic aids and
environmental problems», «ergogenic aids and biota» were used.

Anabolic androgenic steroids - synthetic analogues of male sex hormones (e.g.,
testosterone) - are used to accelerate muscle growth and increase strength. After
metabolism in the body, their breakdown products can be excreted in the urine and enter
the sewage system [2-3.]. In particular, the following ergogenic agents used by athletes can
be found in wastewater: 1) testosterone and its derivatives [4]; 2) nandrolone and other
anabolic steroids [5].

It is known that ergogenic agents in small quantities can be contained in wastewater
and can cause biological and ecological effects [6]. The release of hormonal substances into
wastewater, and then into water bodies, can have negative consequences for ecosystems. In
particular, this can lead to a disruption of the hormonal balance in aquatic organisms (fish,
amphibians, birds) [7]. Data on the effects of trace amounts of steroid hormones on plants
are summarized in the article [4]. The most observed risks reported in various studies
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concerned plant growth and seed germination [8], disruption of the rate of photosynthesis
[9], and flowering [10].

Thus, the significant use of ergogenic products leads to their release into the aquatic
environment with subsequent negative impacts on aquatic ecosystems and risks to the
health of biota, including humans. Studying the toxic effects of residual amounts of
ergogenic agents by biotesting with plants may be a promising area of research.
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KoBaavcovxa J1. B.,, Muxaiiatox A. P.

CTAH TA IIEPCITEKTVIBM BIJHOBJIEHHI MAJIVIX PTHOK
Y MEXAX TAJIMLBbKOI'O HIIII

Mati piukm BifirparoTh BaXXJIMBY pOJIb Yy HiATPVMMaHHI €KOJIOri4HOI piBHOBarm
HNPUPOIHVIX TepUTOpii, PopMyBaHHi TiIpOJIOrigYHOro peXxmuMmy Ta 30epexxeHHi OiopizHO-
MaHITTA. Y MeXax IIpUpOSHO-3allOBIIHMX TepUTOPii BOHM BUKOHYIOTh (PYHKIIIO
HNPUPOIHVIX KOPUIOPIB, 110 3a0e31edyoTh MiATPUMKY eKOCUCTEMHNMX 3B s13KiB. OcobmBoi
aKTyaJIbHOCTi IIpoOsleMa 30epexeHHsI MaIMx pidoK HabyBae B yMoOBaxX IIOCMJIEHHS
AHTPOIIOreHHOI'0 HaBaHTaXKeHHs Ta KJIIIMaTUYHMX 3MiH.
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