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Background

The use of hormones as growth promoters for fattening purposes in cattle has been banned in the European Union since the early eighties.
Control of the illegal use of natural steroid hormones in cattle is still a challenge since no conclusive method and non-ambiguous analytical
criteria are available. The ability of gas chromatography / combustion / isotope ratio mass spectrometry (GC-c-IRMS) to confirm the
administration of estradiol and testosterone to cows has been investigated. This was done by comparison of the 13C/12C isotopic ratio of the main
urinary metabolites, i.e. 17a-estradiol and 17a-testosterone, with endogenous reference compounds (ERCs) to differentiate the endogenous or
exogenous origin. For this purpose sample clean-up methods were developed based on humane urine analysis protocols! which were used to
determine whether an athlete has been abusing an exogenous natural hormone. Preliminary results obtained with the developed clean-up
method (LC-fractionation using a UPLC column resulting in small (<0.3 min) selective fractions ) and GC-c-IRMS analysis are presented.
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St. mixture - Injection of 4 ng steroid-acetates (absolute) (internal standards : 20 ng)

he figure below shows GC-c-IRMS chromatograms of a standard, Samples of urine from a bovine population with and without
urine of a non-treated animal, a non-treated-spiked urine, an urine treatment of testosterone or estradiol were analysed and their
of an estradiol treated animal and a suspected sample of urine corresponding Ad'3C values were compared. A difference of more
(lower trace is 13C, upper trace isotopic swing). than 3 Ad!3C value is considered proof of abuse?. See figure below

for the average Ad13C values of these measurements.
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