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Introduction

The carbon isotope ratio of human steroids is considered to be stable as it depends solely on
the origin of the carbon atom, and its acute change reflects the administration of a steroid, a
source material or precursors. One possible influencing factor which may alter the § -value
is the carbon source from food. However, the long term stability of ¢ -value and the effects
of different food customs is not well established yet. In this study, we refer to the long-term
stability of the carbon isotope ratio of urinary steroids. The ¢ -parameters of non-vegetarians

and strict vegetarians, are also compared.

Materials and Methods

Five volunteers including three males and two females were followed by longitudinal studies.
Spot urines were also collected from 10 strict vegetarians in cooperation with the Sports
Authority of India (SAI)’s doping control laboratory in New Delhi, and the samples were

analyzed for steroid concentrations and § -values in our Tokyo laboratory".

Results and Discussion

It has been observed that intra-individual variations of the concentration of androsterone(A) is
as large as about 18 to 104 (CV)%, and the major influencing factors for the variations are sex
and urine density. Ratios such as A/Etiocholanolone(E) and testosterone to
epitestosterone(T/ET) were found to be more stable than steroid concentrations as the ratio
compensates the variation sources. Due to a low concentration of androgens in the urine of
females, however, variations of T/ET in females were larger than those in men (Table 1). On

the other hand, the SD of § - parameters of marker steroids in the same urine specimens was
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as small as 0.2 to 0.7 %o for A, E and 0.1 to 1.1 %o for 5 « - androstan-3 «,17 3 -diol(5 a A,)
and 5 B - androstan-3 «,17 8 -diol(5 8 Ay). The § -parameters were found to be essentially
constant throughout the period(Table 2). Maximum values of the difference of 0 -parameters
from pregnanediol(P,) were 1.27, 0.89, 0.50, 1.17 and 0.72 for DHEA, A, E, 5a-Ayand 5 8
-A,, respectively. On the other hand, the difference of average § -values between Japanese
non-vegetarians (n=108) and Indian vegetarians (n=10) was 0.3 to 1.5 %o, and the difference
was not significant. Major fuel of Indian vegetarians are vegetables which have low
BC-content, however, the vegetarians also accept non-meat products from animal sources
such as beverages from cow’s milk and chicken eggs that may contain animal cholesterol. The
results of our study unexpectedly suggested that for vegetarians, minor animal cholesterol is
more predominant than carbon sources from vegetables. These results support the theory that
isotope methodology allows a differentiation of steroid doping also among vegetarians. Long

term inter-continental traveling was not the case for all the volunteers so the influence of

inter-continental difference of foods was not considered in our studies.

Individual case considerations

Due to their special physiologic conditions, analytical results on two of the volunteers were
further evaluated as follows. After a 1 year trial of reduction by case MU started in 2002, his
height, weight, triglyceride, total cholesterol, HDL cholesterol, body fat%, AST, ALT changed
from/to 169/169cm, 76/62kg, 165/62mg/dl, 206/173mg/dl, 45/58mg/dl, 24/14%, 68/20IU/1,
143/181U/1 respectively. Even though there were remarkable decreases of lipid fraction and
change of liver function, the § -value of his urinary steroids remained unchanged(Tablel).
The T/ET ratio of case AR was 7.7 with an elevated testosterone concentration at a level of
164ng/ml, and his 5a - and 5 3 -A2 were also elevated such as 310 and 709 ng/ml
respectively. However, elevated T/ET of this case was considered to be a natural as no

significant difference of the 9§ -parameters from the other Indian volunteers was found.

Conclusion
No direct scientific evidence that demonstrates conversion of plant carbon sources to
androgens in human body is available yet. The overall results showed that § -parameters are

fairly stable, and these of urinary steroids could hardly be altered by changing food, thus,

athletes would need alternative sources of steroids or the precursors to establish manipulation.
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