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Report of the research project on the testing procedures

for doping control in sports
Detection of doping with naturally occurring steroids by means of
carbon isotope ratio mass spectrometer.

(Granted by the Japanese Olympic Committee research fund 1998)

Chief : Makoto Ueki
Members . Masato Okano, Mitsuhiko Sato, Ayako Ikekita,
Yuriko Takao, Makoto Fujisaki

Doping control laboratory, Mitsubishi Kagaku Bio-Clinical Laboratories, Inc.
3-30-1 Shimura, Itabashi-ku, Tokyo 174, Japan

Recent prevalence of overuse of hormone-based dietary supplements as anti-aging and/or
memory enhancing OTC drugs in the USA resulted in abuse of oral testosterone precursor and the
related synthetic steroids by sportsmen. Main purpose of abuse of their steroids is not just a
performance enhancement because some of these products were proven to be less-anabolic than the
fully formed androgens. In humans, the products are metabolized into androgen, thus, the urinary
steroid profiles are manipulated. The commercial androgenic anabolic steroids are chemically
synthesized from phytosterols from soybeans that have relatively low **C-contents than animal
steroids. We have developed the testing procedure for the detection of synthetic steroids by means
of gas-chromatograph combustion high-precision carbon isotope ratio mass spectrometer. The
procedure was applied on the XIIIth winter Olympic games Nagano 1998 for the first time in the
Olympic history, then the medical commission of I0C has officially decided in 1999 to authorize
the carbon isotope ratio as a criterion to indicate doping with naturally occurring synthetic
steroids. This report refers to this new technique as a tool for the differentiation between doping
and naturally elevated androgen under normal physiologic condition.
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PFC : perfluorocarbons

HES : hydroxyethyl starch
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