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INTRODUCTION

/earalenone or F-2 mycotoxin is a heat-stable, potent estrogenic metabolic product of some Fusarium and Gibberella species, found in cereal crops like maize,
oats, wheat, rice and barley [1]. Due to its similarity to naturally-occurring estrogens (17p-estradiol), zearalenone and its main metabolites (a-zearalenol, PB-
zearalenol, zeranol and taleranol) are considered by World Health Organization and European Commission as endocrine-disrupting chemicals and a possible cause
of carcinogenesis [2]. In the 80's, Zeranol was used to rapidly grow animals for human consumption[3].

On the other hand, the use of Perfomance Enhancing Drugs (PEDs) is considered both dangerous for human health and unethical, and due to its anabolic effects,
zeranol and taleranol are banned in sport and the presence of this metabolites must be clearly atfributed to illegal use or uninfended contamination [4].

The main objective of our laboratory was to develop a detection method for anabolic steroids zeranol / taleranol including several ion transitions to detect the
presence of mycotoxin Zearalenone and its metabolites (a-zearalenol and p-zearalenol), in order to differentiate between an abuse of steroids and mycotoxin
contamination .

METHOD DEVELOPMENT
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The method was developed for gas chromatography —tandem mass
spectrometry (GC-MS/MS) GC Trace 1310 connected to a TSQ Quantum
XLS Ultra from Thermo Scientific. The GC was equipped with an HP-Ultra 1 FT s
(17m x QOOpm and 0.11um film thickness) from J&W Scientific from Agilent 433.4-295.2 Zeranol / Taleranol
Technologies (USA). [
The temperature program was as follows: the initial temperature was OH O CH;
160°C hold time 2 min, increased by 5°C/min to 255°C and then by

iSlieEel e 30°C/min to 285°C (hold fime 5 min) and finally by 60°C/min to a final o A\ meem _ moue
temperature of 300°C (held 3.75 min). The transfer line temperature was set - T TZ43342052 o T 8 aa
at 310°C. Helium was used as carrier gas (constant flow rate 1.03mL/min). A
A volume of 2uL of derivatized sample was injected in split mode (1:10) ;.:. [
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Zeranol / 538 (M+3TMS), 433.4-295.2 (21), |
Taleranol 523, 449, 433 433.4-389.3 (9),
433.4-309.3 (7)

Zearalenone 462(M+2TMS), 305.3-273.2 (20), , , ,
Using a GC-MS/MS system, low concentrations of zeranol and taleranol can be detected and confirmed.
429, 305, 260 305.3 —289.2 (20) & E This is the case also for the mycotoxin metabolites. Here, we analyzed 3 urine samples spiked with 5, 2.5
: e : L | and 1ng/mL, respectively, of zeranol and taleranol, and a- and B-zearalenol. Even at Tng/mL (LOD), the
a-Zearalenol (up) and B-Zearalenol (bottom) full mass Zeranol (left) and its isomer Excretion urine of F2- a-Zearalenol/ 446(M+2TMS), 446.3-317.3 (10), ! peaks are still present at a S/N ratio above 200 for all the compounds. This detection capability is due to
spectrum Toleronolsgizr)rﬁ;dﬁfgng/mL|n mycof%?rlérérs]gmtmode, B-zearalenol 431, 333, 305 446.3-333.3 (10) ’frrgegtgcémgﬂ’é\rr]vgce)rr;ugr;)gr;e((}:ag)?;(s)’rzrgsr,ov(;iér;ci:(;iose method sensitivity by optimizing a specific
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CASE STUDY

Reterence [\Iega’rlve Dopmg negative Dopmg positive Our validated method for the detection of zeranol/taleranol in conjuction with zearalenone and ifs
sfandara urine sample urine sample urine sample metabolites was used in a case study with a real, mycotoxin contaminated urine sample.

In the case of a presumptive analytical finding (PAAF) for Zeranol /Taleranol, we established in our
confirmation procedure that together with the suspicious sample, it will be analyzed a spiked
negative urine with all reference standards: the anabolic steroids Zeranol/Taleranol, and

A W 7earalenone and its metabolites (a-zearalenol and B-zearalenol).
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e e : e - From a doping control point of view, we can distinguish two situations when a urine sample is
reported negative:

B Neither Zeranol/Taleranol, nor Zearalenone and/or its metabolites are present;

305-273 Zeranol/Taleranol present, but also Zearalenone and /or its metabolites in concentrations slighlty
higher than the anabolic steroids. The metabolic path of zeranol does not produce important
quantities of Zearalenone and its metabolites . After the ingestion of contamination cereals with
F2-mycotoxin only small concentrations of steroids Zeranol/Taleranol are observed [5]. In our case
study (doping negative urine sample), Zeranol concentration was 11ng/mL, Zearalenone
concentration was 55ng/mL, and its metabolites: 43ng/mL for a-zearalenol and 10ng/mL for b-
zearalenol.
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A positive analytical finding for Zeranol is considered when only Zeranol/Taleranol are present in the

Monitored ion transitions (MRM) mode for A - Zeranol/Taleranol, B - Zearalenone PC, C - o/B - zearalenol, in a spiked negative urine sample, a negative urine  [NolgalollMz(elsaRe]lV[gle] olo] (o] o] oA experience, all our Zeranol/Taleranol findings were related with

sample (neither steroids, nor mycotoxin detected), an negative urine sample according to WADA documents and a positive urine sample for Zeranol / Taleranol COﬂSUI"ﬂpﬂOﬂ of contaminated ceredl Crops
steroids. )
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CONCLUSIONS

For doping control purposes, the detection of zeranol/taleranol, in conjunction with zearalenone and/or its metabolites a,p-zearalenol is considered a
negative finding because the presence of steroids zeranol and taleranol can be attributed o the contamination of food with fungal mycotoxin
/earalenone.

In order to differentiate between an abuse of steroids and mycotoxin contamination, we developed and validated a sensitive method to detect low
concentrations of steroids (LOD — Tng/mL), including the evaluation of metabolic pattern of Zearalenone[3].

Using the GC-MS/MS system our laboratory is able to detect very low concentrations of steroids (LOD - 1Thng/mL) compared to a classic single-
quad MS (LOD is 40 times lower).

In the case of an abuse of this steroids, the metabolic pattern changes considerably and is in accord with the literature describing the in vivo metabolism of
zeranol / taleranol [6]. The occurrence of this mycotoxin contamination is a worldwide phenomenon and it is found particularly in wheat, barley and corn -

cereals that can be part of an athlete meal.
Nevertheless, when zeranol / taleranol is defected in doping confrol samples, the need to ditfferentiate between an abuse of steroids and mycotoxin

contamination becomes important and must be done accordingly.
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