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Determination of zeranol residues and the serum testosterone
oestrogene and progesterone levels in lambs around Ankara region
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Summary: Zeranol is a synthetic derivative of Zearalenone which has been used as an anabolic substance in sheep and cattle
to increase growth of zeranol in food producing animals. The usage of zeranol is prohibited in most countries of the European Union
and in Turkey. In the illegal use of zeranol it is difficult to determine its presence because the amount of zeranol given and period is
not known. As well as this, the age and breed of the animal plus individual variations affect the period of removal of zeranol from the
body. Because of this rapid, sensitive and accurate techniques are needed and Radioimmunoassay (RIA) has been proposed as an
reference method for anabolic agent residues.Faeces, serum and tissue samples of lambs from Ankara and the surrounding
countryside were collected and the analyses of zeranol, oestrogen, progesteron and testosteron were carried out using
Radioimmunoassay. A total of 153 faeces samples of lambs collected from Ankara and the surrounding countryside were analysed
for the presence of zeranol positive samples for lamb faeces were 22%.
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Ankara ve ¢cevresinde kuzularda zeranol artik diizeyleri ile serum testesteron, 6strojen ve
progesterone diizeyleri

Ozet: Zcaralenone’un sentetik bir derivesi olan Zeranol, koyun ve sigirlarda besi performansini artirmak amaciyla anabolik
madde olarak kullanilmistir. Avrupa Birligi iilkelerinde ve Tiirkiye’de tiiketiciye ulasabilecek kalintilar1 nedeniyle hayvanlarda
kullanim1 yasaklanmugtir. Yasal olmayan kullanimlarinda, verilen miktar ve siire bilinmediginden tesbiti gii¢tiir. Bunun yaninda
hayvanin yasi, cinsi ve bireysel farkliliklar da zeranol’iin viicuttan uzaklagmasinda etkilidir. Bu nedenle hizli, duyarli teknikler
kullanilmalidir ve Radioimmunoassay, referans metot olarak onerilmektedir. Ankara gevresinde ¢iftlik ve mezbahalardan toplanan
diski ve doku oOrnelerinde zeranol analizleri ile serum Orneklerinde testosteron, progesteron ve Ostrojen hormon analizleri
Radioimmunoassay ile yapilmistir. Toplam 153 kuzu diski 6rnegi zeranol yoniinden analiz edildi. Kuzularda % 22 zeranol pozitif
bulundu.

Anabhtar sozciikler: Kuzu, 6strojen, progesteron, RIA, testosteron, zeranol.

Introduction

Zeranol is a non-steroidal oestrogenic growth
promoter that increases the live weight gain in food
animals. It is a semi-synthetic product derived from the
naturally occurring mycotoxin zearalenone (4). Its
administration has been banned within the European
Union (EU) (Council Directive 96/22/EEC)(6) and Member
States are required to monitor food-producing animals
for possible abuse (Council Directive 96/23-EC) (7).

The meat production industry plays an important
part in animal husbandry. Anabolic agents are given to
food-producing animals to improve meat production and
feeding efficiency (19,26,27,28). Although the use of
anabolic agents increases production, it poses serious

health problems to those who may consume the meat
containing traces of these agents (2,4,11,24,29).

The use of zeranol in food producing animals is
prohibited in most countries of the EU (6,7) and in
Turkey. Also the use of hormone and antihormone
preparations as food additives in Turkey is prohibited by
law (1).

However, periodic controls are not made for the
presence of the anabolic agents and other drugs residues
in meat sold for human consumption.

The aim of the study was to monitor the use of
zeranol as anabolic substance in Turkey; to determine
the, serum testosterone, progesterone and estrogens
levels of zeranol positive lambs.

* This study is supported by TUBITAK, (Project number: VHAG-1246)
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Materials and Methods

Zeranol residue analyses were carried out on a total
of 153 faeces samples collected from lambs farms and
slaughter-houses from Ankara and its countrysides
(Sincan,Golbasi, Cubuk and Polatli). A total of 19 tissue
samples of Zeranol positive lambs (muscle, liver and
kidney) were also analysed for zeranol. Testosteron,
progesteron and oestrogen analyses were carried out on
31 zeranol positive lambs serum samples. The samples
were kept at -20° C until analyses were performed

Zeranol concentrations in muscle, liver, kidney and
faeces samples were determined using commercial RIA
kit (Laboratoire D’hormonologie, Belgium). The
extraction of the zeranol was performed as previously
described (10).

The analyses of serum testosteron, were also
carried out by commercial RIA kit (DSL-400 Diagnostic
Systems Laboratories, USA).

The serum oestrogen and progesterone levels were
measured by RIA using radioactive oestrogen and
progesterone and their antibodies.

Equipment

Liquid scintillation counter (LKB-Beta), Vacuum
drying oven (Heraeus), cooling centrifuge (Heraeaus),
magnetic stirrer (Labtec), gamma counter (Sesa),
Analytical balance (Sartorious), Homogenisator (Ultra
turax). Usual laboratory equipment and glass wear.

Chemicals used

Gelatine, Natrium azide, Titriplex III, NaCl, NaOH,
di-sodium hydrogen phosphate, Potassium dihydrogen
phosphate, chloroform, ethanol, diethyl ether, methanol,
dextran T70, PPO, POPOP, Triton X100, n-Hexane and
ethyl-acetate were obtained from Merck chemical
company, Charcoal norit-A was obtained from Serva
chemical company, Toluene was obtained from Atabay
chemical company, C-18 octadecyl colon was obtained
from J.T. Baker, oestrogene and progesterone standarts
were obtained from Sigma, *H oestrogen and °H
Progesterone tracer, (1.0 mCi/ml) were obtained from
Amersham-England), Oestrogen and Progesterone
antibody were kindly provided by Prof.Dr. Carlos
Romero,Universidad Autonoma Metropolitana, Mexico.
All chemicals were of analytical grade.

The significant differences between serum hormone
levels of zeranol positive and zeranol negative lambs
were determined using the T test (12).

Results
The results of analyses carried out on faeces,
muscle, liver and kidney samples of lambs are shown in
Tables 1 and 2. A total of 153 faeces samples were
analysed for zeranol and 22% of the samples were found
to be positive. In the 19 tissues samples of the zeranol

positive lambs collected from slaughter-houses were
analysed for zeranol. In the muscle, kidney and liver
samples of the zeranol positive lambs, the percentage of
zeranol-positive samples was 5%, 5% and 42%
respectively (Table 2). The percentage of zeranol-
positive liver samples were found to be high. The
detection limits of zeranol positive samples using RIA
are given in Table 3.

The serum oestrogen, progesteron and testosteron
levels of zeranol positive lambs are given in Table 4.
Testosteron levels were found to be 1.35 ng/ml in the
zeranol positive lambs and 0.25 ng/ml in the zeranol
negative lambs. The decreased levels of testosteron were
found in zeranol negative animals than positive ones
(p<0.001). Oestrogen levels were not changed in the
lambs. Progesterone levels were found to be decreased in
the zeranol positive animals (p<0.05).

Table 1. Zeranol concentrations in faeces samples of lambs
collected from Ankara and its countryside.

Tablo 1. Ankara ve ¢evresinden toplanan kuzulara ait digki
orneklerinde Zeranol % oranlart

Number of  Positive % ng/g
samples samples  Positive

Polath 14 2 14 3.7-6.3
Sincan 29 3 10 4.3-5.8
Golbast 1 41 6 14 3.5-52
Golbagi 2 18 0 0 -

Goélbasi 3 6 0 0 -

Golbag1 4 14 10 71 4.2-8.3
Cubuk 31 13 42 3.8-6.3
Total 153 34 22 3.5-83

Table 2. Zeranol concentration in liver, kidney and muscle
samples of zeranol positive lambs collected from Ankara and
its countryside.

Tablo 2. Ankara ve ¢evresinden toplanan zeranol pozitif
danalara ait kas, karaciger ve bobrek doku drneklerinde zeranol
konsantrasyonlari.

Sample Number of Positive % ng/g
samples  samples  Positive
Muscle 19 1 5 0.016
Liver 19 8 42 0.03-0.08
Kidney 19 1 5 0.04

Table 3. Limit of detection of positive samples by RIA
Tablo 3. Pozitif 6rneklerin RIA ile deteksiyon limitleri.

Sample Concentrations
Faeces 0-3.3
Muscle 0.00016-0.007
Liver 0.005-0.007
Kidney 0.007-0.016
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Table 4. The serum oestrogen, progesteron and testosteron levels of zeranol positive lambs (ng/ml)
Tablo 4. Kuzulara ait serum 6rneklerinde Ostrojen, progesterone ve testestosteron hormon diizeyleri.

Control Zeranol Positive
Hormone N X + Sx Min-Max n X + Sx Min-Max P
Oestrogen 10 0.05 +0.005 0.025-0.08 30 0.04 +0.002 0.01-0.06 p>0.05
Progesteron 10 0.33 +0.074 0.17-0.88 31 0.14 +0.12 0.04-0.35 P<0.05
Testosteron 8 0.23 +0.091 0.2-0.65 31 1.35 +0.344 0.2-6.8 p<0.001

Diccussion and Conclusion

Zeranol was found to be 22 % positive in the faeces
of the lambs. This could be a sign of the usage of these
materials in Ankara region. Zeranol residue was also
seen in the tissue samples of zeranol positive animals.

Elsaser (1983) and Flowers (1987) reported that
levels of endogen sex hormons in the zeranol positive
animals are changeable according to the species and the
race of animals. The amount of anabolic agents given
also effected the endogen hormones levels (9).
Testosteron levels were found to be 1.35 ng/ml in the
zeranol positive lambs. Testosterone levels were 0.25
ng/ml in the zeranol negative lambs. That was indicated
the decreased levels of testosteron in zeranol negative
animals than positive ones. Oestrogen levels were not
changed in the lambs. However, progesterone levels were
found to be decreased in the zeranol positive animals.

There are several views and the applications for the
usage of Zeranol (Ralgro) as anabolic agent. Anabolic
agents including zeranol were inhibited in some of the
European countries (Germany, Belgium, Denmark,
Holland and Greece) and in Austria and Switzerland.
Usage of the anabolic agents is under the control of law
in total 35 countries including USA, France, England and
Ireland. IN limit of the physiological clearance period
and the slaughter time of 60-70 days are necessary to
wait in these countries. Moreover, residues of the
anabolic agents in the ralgro applied animals are
investigated using the sensitive analysis techniques (3,
22, 25, 30), and then the permition for the consumption
of the meat is given in these at the 35 countries.
However, zeranol levels must be zero level in the tissue
of Ralgro applied animals. All these applications show
that some of the the countries permitted for the usage of
the Ralgro and similar anabolic agents have the strict law
and scientific regulations for the human safety (15, 21).

Ralgro (zeranol) is not a drug for the protection and
treatment, but it is useful for the gain of weight and food
consumption by the animals (13, 16, 18, 27). As a result
of this, it has an economical importance and it could be
use as an abaloic agents for animals under the control of
law. The EU has recently revised the technical criteria
that must be applied in the screening and confirmation of
veterinary drug residues in food of animal origin

(Commission Decision 2002/657/EC) (8). These criteria
lave replaced those that lave applied in the EU for the
last 10 years (Commission Decision 93/256/EEC) (5). A
simple and rapid analytical methods were established for
detection of anabolic agent. residues in tissues,faeces and
urine samples of food producing animals (3, 22, 25, 30).
In the illegal use of anabolic agents, it is difficult to
determine its presence because the amount of anabolic
agents given, its formulation, period, method and area of
application is not known. As well as this, the age and
breed of the animal plus individual variations affect the
period of removal of anabolic agents from the body (23,
24). Zeranol crossed the placental barrier and were
detectable in foetal The extent of tissue
concentration varied depending on the compound and
tissue analysed. Gender differences were observed in

tissue.

some instances (24). Zeranol passes the placenta
unrestrictedly. After zeranol treatment, the female
foetuses showed higher residues in their tissues than
males. In placenta, however, the zeranol contents were
lower in the female fetuses (24).

Anabolic agents are found for the longest time and
at the highest level in the faeces, therefore it has become
practically important to look for anabolic agents residues
in the faeces (10).

In the EU countries the presence of illegal anabolic
substances in live animals used for food production is
monitored for in their urine or faeces and in tissue
samples after slaughter using sensitive method regularly
(20).

As a result of analyses on lamb faeces samples
collected from Ankara, zeranol was detected. The
presented data should be considered as an indicator of the
seriousness of the usage of the anabolic agents in Turkey.

The results of our studies have enable us to review
the situation regarding the use of zeranol in Turkey and
this situation may end up with the protection in the usage
of illegal substances in Turkey in the future. Periodic
controls are necessary to show the presence of anabolic
agents and similar compounds residues in meat sold for
human consumption. The obtained results will provide a
basis for the determination of the detection limit of
Zeranol for other laboratories to be established in the
future where analyses will be carried out regularly.



10

10.

11.

12.

13.

14.

15.

16.

Giizin Ozkurt Borazan - Hilal Karagiil - Sefa Celik - Nil Unal - Mert Pekcan - Tevhide Sel

References

Anonim (1973): Yem Kanunu ve Yem Yonetmeligi, Kanun
No:1734 Yem Yonetmeligi. Ekler. 3 nolu liste. Karma
Yemlere Katilmast yasak olan maddeler (A). 13 sayfa 450.
Anonim (1988): Yetistiricilikte kullanilan maddelerin kisa
tamimui: 16 Eyliil 1988 giin ve EIBD — II. 300. 559.88.1429
sayil digisleri Bakanhg: yazisina ilgili YOK ’iin 27.9.1988
tarih ve 20923 sayili yazist ile Ankara Universitesi
Rektorliigiine gelen yazi.
Blokland MH, Sterk SS, Stephany, RW, Launay FM,
Kennedy DG, Van Ginkel, LA (2006): Determination of
resorcylic acid lactones in biological samples by GC-MS.
Dicrimination between illegal use and contamination with
fusarium toxins. Anal Bioanal Chem, 384, 1221-1227.
Bloomquist C, Davidson JN, Pearson EG (1982):
Zearalenone toxicosis in prepubertal dairy heifer. ] Am
Vet Med Assoc, 180, 164-165.
Commission Decision 93/256/EEC (1993): of April 1993
laying down the methods to be used for detecting residues
of substances having a hormonal or thyrostatic action. Off
J Europ Com, L118, 64-74.
Council Directive 96/22/EC (1996): of 29 April 1996
concerning the prohibition on the use in stockfarming of
certain substances having a hormonal or thyrostatic action
and beta-agonists, and repealing Directives 81/602/EEC,
88/146/EEC and 88/299.
Council Directive 96/23/EC (1996): of 29 April 1996, on
measures to monitor certain substances and residues
thereof in live animals and animal products. Off J Europ
Com, L125, 10-32.
Commission Decision 2002/657/EC (2002): Of 12 August
2002  implementing  Council  Directive  96/23/EC
concerning the performance of analytical methods and the
interpretation of the results. Off ] Europ Com, 1221, 8-36.
Deschamps JC, Ott RS, Weston PG, Shanks RD, Kesler
DJ, Bold DJ, Hixson JE (1987): Effects of zeranol on
reproduction in beef bulls: Luteinizing hormone, and
testosterone secretion in response to gonadotropin-
releasing hormone and human chorionic gonadotropin.
Am J Vet Res, 48, 31-36.
Dixon SN and Mallinson CB (1986): Radioimmunoassay
of the anabolic agent zeranol. II. Zeranol concentration in
the faeces of steers implanted with zeranol (Ralgro). J Vet
Pharmacol Therap, 9, 88-94.
Dixon SN, and Russell KL (1986): Radioimmunoassay of
the anabolic agent zeranol. IV. The determination of
zeranol concentrations in the edible tissues of cattle
implant with zeranol (Ralgro). J Vet Pharmacol Therap, 9,
94-100.
Diizgiines O, Kesici T, Giirbiiz F (1983): Istatistik
Metodlar. Ankara Universitesi Ziraat Fakiiltesi Yayinlari
No 861, Ankara Universitesi Basimevi, Ankara.
Egan CL, Wilon LL, Drake TR, Henning WR, Mills
EW, Meyer SD, Kenison, DC (1993): Effects of different
doses of zeranol on growth, hemoglobin and carcass traits
in veal calves, ] Anim Sci, 71, 1081-1087.
Elsaser TH, Bolt DJ, Bradley BD, Roper M (1983):
Acute and chronic changes in adenohypophyseal hormone
secertion in sheep during zeranol administration. Am J
Vet Res 44, 1068-1071.
Farber TM (1991): Anabolics: The approach taken in the
USA. Ann Rech Vet, 22, 295-298.
Field RA, Snowder GD, Maiorano G, McCormick RJ,
Riley ML (1993): Growth and slauther charactiristics of
ram and wether lambs implanted with zeranol. J Anim Sci,
71, 631-635.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Flowers B, Cantley T and Day BN (1987): A comparison
of effects of zearalenone and estradiol benzoate on
reproductive function during the estrous cycle in gilt. J
Anim Sci, 71, 631-63.

Heitzman RJ (1980): Manipulation of protein metabolism
with special reference to anabolic agent. 193-203. In:
Protein Deposition in Animals. Butterworths London-
Boston.

Karg H and Vogt K (1981): Residues of DES in veal
calves. In: Anabolic Agents in Beef and Veal Production.
Pgoceedings of a workshop held at Brusses, March 5™ and
6™

Karg H (1985): Neue Dimensionen der endokrinologie
und ihre Bedeutung fiir die Tierproduction Prak Tierarzt,
66, 103-109.

Kindred TP, Hubbert WT (1993): Residue prevention
strategies in the United States, JAVMA, 202, 46-49.
Kleinova M, Zollner P, Kahlbacher H, Hochsteiner W,
Lindner W (2002): Metabolic profiles of the mycotoxin
zearalenone and of the growth promoter zeranol in urine,
liver, and muscle of heifers. J Agric Food Chem, 50, 4769-
4776.

Lage IG, Daxenberger A, Meyer, HH (2001): Hormone
concents in peripheral tissues after correct and off-label
use of growth promoting hormones in cattle: effect of the
implant preparations Filaplix-H, Raglo, Synovex-H and
Synovex Plus. APMIS, 109, 53-65.

Lange IG, Daxenberger A, Meyer HHD, Rajperd-De
Meyts e, Skakkeb NE, and Veeramachaneni DNR
(2002): Quantitative assesment of foetal exposure to
trenbolone acetate, zeranol and melengestrol acetate,

following maternal dosing in rabbits. Xenobiotica, 32,

641-651.

Launay FM, Young PB, Sters SS, Blokland MH,
Kennedy DG (2004): Confirmatory assay for zeranol,
taleranol and the Fusarium spp. Toxins in bovine urine
using liquid chromatography-tandem mass spectrometry.
Food Add Cont, 21, 52-62.

Metzler M (1989): Metabolism of some anabolic agent:
Toxicological and analytical aspects. J Chromatography,
489, 11-21.

Moran C, Quirke JF, Prendiville DJ, Bourke S, Roche
JF (1991): The effect of estradiol, trenbolone acetate, or
zeranol on growth rate, mammary developlent, carcass
traits and plasma estradiol concentrations of beef heifers.
J Anim Sci 69, 4249-4258.

Southgate JR, Peters AR, Dixon SN (1988): Effects of
oestradiol-17 Beta or zeranol with or without trenbolone
acetate on live-weight gain, carcass composition and
zeranol residues in stress on an 18-Month Beef System.
Anim Produc, 47, 209-214.

Sundlof SF, Stricland C. (1986): Zeralone and zeranol:
Potential residues problems in livestock. Vet Hum Toxicol
28, 242-250.

Taguchi S, Yoshida S, Tanaka Y, Hori S (2001): Simple
and rapid analysis of trenbolone and zeranol residues in
cattle muscle and liver by stack-cartridge solid-phase
extraction and HPLC using on-line clean-up with EC and
UV detection. Shokuhin Eiseigaku Zasshi, 42, 226-230.

Gelis tarihi: 02.07.2006 / Kabul tarihi : 06.07.2006

Address for correspondance:

Prof. Dr. Hilal Karagiil

Ankara University, Faculty of Veterinary Medicine
Department of Biochemistry

06110 Diskapi-Ankara



