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Report of the research project on the testing procedures

for doping control in sports
Steroid profiles of olympic winter athletes
—Results from the XVIII Olympic Winter Games, Nagano 1998 —
(Granted by the Japanese Olympic Committee research fund 1999)

Chief > Makoto Ueki
Members | Masato Okano, Mitsuhiko Sato, Ayako Ikekita,
Yuriko Takao

Doping control laboratory, Mitsubishi Kagaku Bio-Clinical Laboratories, Inc.
3-30-1 Shimura, Itabashi-ku, Tokyo 174-8555, Japan

We have developed an analysis procedure for detection of naturally occurring steroids in urine
by means of gas chromatography/combustion/isotope ratio mass spectrometry(GC/C/IRMS) in
1998. In this report, we propose criteria of carbon isotope ratio to indicate doping with naturally
occurring steroids that are based on 447 olympic athletes. The parts per thousand difference of
18C/12C ratio from the isotope ratio standard (d-value) of 26 synthetic steroids was -30.142.6,
and was significantly lower than that of endogenous testosterone related steroids in human urine
of world class athletes who had participated in the XVIII Olympic Winter Games, Nagano 1998.
Administration of synthetic steroid resulted in negative shift of ¢-value of target steroids and their
metabolites. Therefore, negative shift of d-value of parent steroid and the metabolites in urine is
considered to be conclusive evidence for detecting doping with naturally occurring steroids. The
carbon isotope methodology was used for doping control during Nagano Olympic games on
research basis, and would be applied officially in Sydney Olympic games to be held this year.
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%= 1 Reference intervals of §—values

Steroids n mean Range
DHEA 445 -20.3 -15.6 to -24.1
5 o -diol 352 -17.5 -10.5 to -24.6
5 B -diol 435 -20.0 -15.2 to -26.2
Etio 374 -21.7 -16.6 1o -25.1
P, 444 -21.0 -17.2 to -23.8

Unit: § C%o

% 2 Reference intervals of relative ¢—values (/P,)

Ratio n mean Range

DHEA/P, 375 0.97 0.77 to 1.13
5 a -diol/P, 349 0.86 0.47 to 1.12
5 B -diol/P, 433 0.96 0.73 to 1.12
Etio/P, 336 1.03 0.86 to 1.15
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