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Abstract

The elevation of testosterone/epitestosterone (T/E) ratios in urine following ethanol consumption is well known. A suitable
indicator for ethanol application is the detection of ethyl glucuronide (ETG) in urine.

An evaluation of the frequency of increased T/E ratios in connection with ETG findings in different genders, different sports
and different types of control (in competition, out of competition) was performed. Additionally the ETG concentration in the
respective urine specimens was estimated.

713 doping control urine samples, which showed a T/E > 4 and which were tested negative by gas chromatography/
combustion/isotope ratio mass spectrometry (GC/C/IRMS) were analyzed for the presence of ETG with an LC-MS/MS method.
Out of the 713 doping control samples showing a T/E > 4 and negative GC/C/IRMS results, 105 samples (15%) contained ETG
in a concentration greater than 0.5 pg/mL. Out of the 105 ETG containing samples 82 samples (78%) were collected out of
competition (O0OC), 86 samples (82%) originated from male athletes and 47 samples (45%) from endurance sports
disciplines.

The evaluation of longitudinal studies in connection with these 105 ETG containing samples showed that the postulated
threshold concentrations of ETG for the induction of the T/E increasing effects (48 ug/mL in male, respectively 15.5 pg/mL in
female) are inappropriate and should be reconsidered.

Introduction

The potential influence of alcohol consumption on the urinary steroid profile is sufficiently known. An appropriate indicator
for an ethanol application is the detection of ethyl glucuronide (ETG)[1]. Gender specific urinary ethyl glucuronide
concentrations of 48 ug/mL (male) and 15.5 pg/mL (female) are proposed thresholds for a potential ethanol-induced
suppression of steroids biotransformation [2]. Doping control urine samples showing elevated T/E ratios and ETG were
evaluated regarding gender, sport discipline, type of control (in competition, out of competition) and ETG concentration [3].

Experimental

Between 2010 and 2012, steroid profiles of 44,687 doping control urine samples were determined by means of common
procedures [4-6]. A total of 713 specimens (1.6%) showed a T/E > 4 and were tested negative by gas chromatography/
combustion/isotope ratio mass spectrometry (GC/C/IRMS). The samples were analyzed for the presence of ETG by means of
liquid chromatography-tandem mass spectrometry (LC-MS/MS)[3].
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Results and Discussion

Out of the 713 specimens showing a T/E > 4 and negative GC/C/IRMS results, 105 samples (15%) contained ETG in a
concentration greater than 0.5 pug/mL. Out of the 105 ETG containing samples 82 samples (78%) were collected out of
competition (OOC), 86 samples (82%) originated from male athletes and 47 samples (45%) from endurance sports
disciplines (Tab 1), mainly cycling (Tab 2).

00cC 82 78
3 86 82
Endurance sports disciplines a7 45

Table 1: Summary of main findings out of 713 specimens showing 105 (15%) ETG > 0.5 ug/mL (T/E > 4; IRMS neg)

Population Sport discipline

Endurance Cycling (29), canoe (8), rowing (5), skiing (1),
skating (3), swimming (1)

Strength, Weightlifting (4), tug of war (1), boxing (2),
martial arts wrestling (1), karate (1), ju jitsu (1)
Team sports Soccer(7), basketball (3), icehockey (6),

volleyball (2), rugby (1), waterpolo (1), handball (1)

Misc Athletics (13), equestrian (2), curling (1),
gymnastic (1), sailing (1), dance sports (1),
fencing (1), darts (4), bobsleigh (1), motor cycling (1)

Table 2: Summary of populations and corresponding sport disciplines
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The evaluation of 34 longitudinal studies in connection with the 105 ETG containing samples showed 12 cases with
triggering samples (T/E > 4) yielding ETG concentrations less than the postulated threshold values, as exemplified in
Fig 1+2.
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Figure 1: T/E longitudinal study (canoe / male) T/E 14.9: IRMS negative, ETG 41 pug/mL
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Figure 2: T/E longitunial study (skating / female) T/E 6.9: IRMS negative, ETG 7 ug/mL
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Conclusions

As 15% of the elevated T/E ratios are based on ethanol consumption, the determination of ETG in connection with steroid
profiles is highly recommended.

The postulated threshold concentrations of ETG for the induction of the T/E increasing effects (48 pug/mL in male,
respectively 15.5 ug/mL in female) are arguable too high and reconsideration is suggested.
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