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Use of a multi-residue method in the requlatory control on the use of anabolics

ROGER VERBEKE
Laboratory of Chemical Analysis of Food of Animal Origin, Veterinary Faculty of the

University of Ghent, Belgium

Anabolic drugs are widely used in cattle breeding, despite prohibition. The low residue
levels in the tissues of the treated animals demand methods allowing routine detection of
0.5 - 5 ppb of anabolic residues in various tissues. Thus, thevefficiency of the requla-
tory control would be increased in sampling that tissue containing the highest residue level.
Samples of urine, liver, kidney, different fat and muscle tissues, taken from cows or hei-
fers treated with methyltestosterone and diaethylstilboestrol, have been quantitatively
analysed. Among the different muscles studied, highest residue concentrations were consis-
tently found in M. Diaphragma. However, compared to the corresponding M. Diaphragma, kid-
ney fat contained 4 to 10 times higher residue levels of diaethylstilboestrol and methyl-
testosterone.

In another experiment, urine, kidney fat §nd M. Diaphragma were sampled in slaughterhouses
from different heifers, cows or bulls. Results obtained on anabolic positive animals indi-
cate that kidney fat may be classified as a marker tissue for the regulatory control on

the abuse of anabolics.

Eine Riickstandsmethode zur Kontrolle der Verwendung von Anabolika

ROGER VERBEKE
Laboratorium fiir chemische Analysen von Nahrungsmitteln tierischen Ursprungs,

Veterin&rmedizinische Fakultdt der Universitdt Gent, Belgien

Die verwendung von Anabolika in der Rinderzucht ist trotz der bestehenden Verbote weit
Verbreitet. Der geringe Restgehalt an Anabolika in den Geweben der behandelten Tiere
erfordert Methgden, mit denen routinemiBig Konzentrationen von 0,5 bis S ppb in den ver-
schiedenen Geweben nachgewiesen werden kdnnen. Die Wirksamkeit der Kontrollen wiirde dabei
erhdht, wenn das Gewebe mit der h&chsten Rickstandskonzentration entnommen wirde.

Bei Xdhen und Firsen, die mit Methyltestosteron und Didthylstilbdstrol behandelt wurden,
wurden Proben von,Urin, Leber, Niere und verschiedenen Fett- und Muskelgeweben entnommen
und quantitativ analysiert. Bei den verschiedenen untersuchten Muskeln wurden die hdchsten
Rilckstandskonzentrationen immer in den Diaphragmen gefunden. Verglichen mit den Diaphragmen
enthielt Nierenfett jedoch einen 4- bis 10-mal so hohen Gehalt an Rickstdnden von
DiAthylstilb&strol und Methyltestosteron.

Bei einer anderen Untersuchung wurde in Schlachthdusern Urin, Nierenfett und Muskel-
diaphragma bei verschiedenen Kihen, Farsen und Stieren entnommen. Die bei mit Anabolika
behandelten Tieren erhaltenen Ergebnisse weisen darauf hin, daB Nierenfett alg Indikator-

gewebe fQlr die Kontrolle beziglich der miBbr&uchlichen Verwendung won Anabolika

klasgsifiziert werden kann.
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Utilisation d'une méthode de dépistage dans le contr8le de l'utilisation des _anabolisants

ROGER VERBEKE
Laboratoire d'analyses chimiques des denrées alimentaires d'origine animale, Faculté de

Médecine Vé&térinaire, Université de 1'Etat 3 Gand, Belgique

L'utilisation des anabolisants s'amplifie dans 1'élevage bovin en dépit des interdits. La
faiblesse des teneurs résiduelles des anabolisants dans les viandes animales traitées de-
mande des méthodes capables de les déceler das 0.5 - 5 ppb. En utilisant la méthodologie
existante, l'efficience du contr8le serait augmentée en échantillonnant le tissu de carcasse
possédant les plus hautes teneurs en anabolisant.

Des échantillons de différents muscles, tissus adipeux et organes furent prélevés sur des
carcasses de vaches et de génisses traitées au méthyltestostérone et au diéthylstilbestrol.
Aprés analyse quantitative, au niveau musculaire les teneurs les plus &levées étaient obser-
vées dans les diaphraqgmes. Néanmoins, les taux de ces composés &taient 4 3 10 fois plus
forts dans les graisses périrénales.

Ultérieurement, de la graisse périrénale, le diaphragme et de 1'urine furent prélevés 3
1'abattoir de plusieures vaches, génisses et taureaux. Les résultats obtenus sur différents
animaux traités aux anabolisants démontrent la sensibilité du tissu adipeux périrénal dans

son utilisation comme indicateur de 1l'emploi abusif d'hormones.

lipuMenenne METONA BHABJNEHUA IDU KOHTpOJIe MCNONL30OBAHUA AHAGONHYECKUX BemecTs

POXE BEPEEKE

JlaGopaTopMA XMMMYECKOTO AHANU3A NPONYKTOB NMUTAHUA XUBOTHOTO NPOUCXOXNEHNA

Berepunapuull daxynsrer, Ientcxult Tocynapcreennult Yumsepcurer, Bensrus.

Bonpexu sanpemeniuaM, npumeHenmne anaGonuuecKux CpelCTE B CKOTOBOACTBE pa3BMBAeTCH., HWUTOX~
HOCTh OCTATOWYHMX colepxaHull aHAGONMUYECKMX BEMECTE B TKAHAX TAKMX XUBOTHNX TpeGyeT MeTONOB,
NOZBONALEMX WX OCHEDyXeHMe yxe HA ypoBHe O0,5-5 u.H.6. llpy nNpuMeHeHWH cymecTByOmMX MeETO~
RO0B, 2PPeRTUBHOCTE KROHTDONA MOXET OHTH NOBHmeHA NyTéM BIATUA npol Tex TkaHWed Tymm, B KOTO~
PUX OCTATOYHO® conepxaHne aHabONMYECKUX BEmMECTE CAMOe BHCOKOe.

llpofu pasnmunNX MYCKYNOB, XMDOBNX TrAHeH u opraHos Opaji# W3 Tym KOPOB M TENOK, KOTODHM
MONCKADMAMBANM METHNTECTOCTEDOH M AMITHNCTMALOeCTpON. [IpM KONMYECTBEHHOM aHANMAE MYCKY-
0B, HauBNCmee conepxaHme oOHapyxunu » nuadparwe. OnHAKO, NO CPABHEHHD ¢ nnadparmolt, N0~
YeuHull xup conepxan 4-I0 pas Gonbme OCTATKOE 3THUX BEmMECTE.

Basnu 3aTew Ha cxorofolive o6pasum novewHoro xupa, nouadparus ¥ MOYM pANE KOpOB, TENOK M ou-
KOoB. PeayneTaTH, noAyueHHwWe nns PA3NIMYHNX XUBOTHHX, KOTODHM NONCKADMAMBAIU anaGonuueckne
BEMECTBE, MOKAJIANM, UYTO NOYGUHNN XUD ABAAETCHA CUIHANBHON TKAHBO YTO KACAETCA upeaﬂep"oro

HCNONBIOBAHNA T'OPMOHOB,
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Introduction
In the last years the use of anabolics in cattle breeding has been amplified despite
tions existing in different EEC-countries. In the illicit pr

requla-
actice often relatively high

doses of various synthetic anabolics are applied at different loci of the bovine carcass

Without respecting adequate time intervals before slaughter. Thege practices result in anpre-
Clable residue levels of the hormones in muscular tissue and entail the risk that highly
Contaminated application sites reach the consumer. Therefore, efforts are directed towards

a control discouraging the use of synthetic anabolics in cattle breeding.

In our country, samples are taken from bovine carcasses in the slaughterhouses and examined
On the presence of residues of anabolics using a qualitative multi-residue method (5,6,7).
If hormonal treatment would give rise to elevated and persistent residue levels in some par-

ticular tissues of the carcass, the efficiency of the control woulg be increased considerably

thrquh selection of these tissues. This paper describes the distribution of some anabolic

Fesidues among different tissues of the carcass after hormonal treatment. Fat around kidney
18 found to be an efficient marker tissue in detecting application of anabolics to fattening
| animays,

Eisggials and methods

Slaughterhouse animals were used in this work. The distribution of DES and methyltestosterone
in different tissues was studied in two heifers with injection lesions in the fat of tail
head. Three days after slaughter samples were taken from kidney, liver, fat around kidney,
Pelvic fat, fat of shoulder and flank area, M. adductor, M. diaphragma, M. gracilis, M. gas-
trOcnemius, M. longissimus dorsi, M. sternomandibularis, M. soleus and M. trapezius. In a
Second experiment urine, M. longissimus dorsi and fat around kidney was sampled from hetfor
Cows or bulls at slaughter. Samples from DES or methyltestosterone positive animals we:
Selected for quantitative analysis of anabolics. All samples were stored at -20 °C until
Analysed,

Extraction and qualitative detection of hormones from tissues or urine follow the procedure
deBcribed by this author (6,7). Quantitative estimation of hormones was performed through an
3daptation of the antidiagonal technique of Beljaars et al. (1). The sample and three stan-
dards, with increasing concentrations of the hormones to be determined, are applied in the
Tight corner of the HPTLC-plate along an antidiagonal. After bidimensional development the
Plateg are dipped in 5 % sulphuric acid in ethanol during 30 sec and then heated at 95 e
duting 10 min. Fluorescent spots of the hormones in the sample and standards are situated
along a line. The fluorescence intensity was scanned using a Zeiss TLC scanner with excita-
tion at 366 nm and a cut-off filter at 546 nm. The red fluorescent derivatives of DES were

SCanned using a cut-off filter of 620 nm.

33391t8 and discussion

1 abolics
* Reproducibility of quantitative analysis of anabo Cq,
Fig' 1 shows the result in scanning a fat extract contaminated with 2 ug/kg methyltestoste~

Yone and 1.3 ug/kg testosterone using the antidiagonal technique. The linear relation between




Fig. 1. Quantitative determination of
ror in meat extracts with the
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Table 1

Residue

testosterone (MeT)

Residual anabolic (ug/kg) MeT

Tissue examined

Fat around kidney

Fat of flank area

Pelvic fat

Fat

of shoulder

Kidney

Liver
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M.
M.
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Diaphragma
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Sternomandibularis

Gastrocnemius
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DES

<0.1
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fluorescence intensity of the spot and concentration of the hormone allows estimation of
Most steroids with a standard deviation of 10 &. Since DES splits up during chromatography
in two spots corresponding with cis- and trans-DES, scanning of trans-DES was more variable
(standard error : 20 %). In most tissues, detection limits for DES and methyltestosterone
Were at 0.1 ug/kg. Due to interfering spots on the chromatograms, the detection of DES and

Methyltestosterone was found to be less sensitive in urine samples (detection limit 1 ug/1).

2. Hormone residues in different tissues of animals treated with DES and methyltestosterone

From literature data (2,3,4) it is expected that residue levels would approach the detection
limit of our method if the animals in the illicit practice would be treated with a normal
dose and if an adequate time interval before slaughtering is respected. However, residue for-
Mation in tissues of the same animal may be a reflection of several factors operative in a
Particular tissue : solubility of the hormone, metabolic activity, blood perfusion rate, e.a.
Therefore it was expected that different muscles and fats of the same animal would contain
distinct residue levels. Moreover, in selecting that tissue of the carcass containing the
highest residue concentration, the efficiency of the regulatory control would be increased
Considerably.

Since in our country the combination DES and methyltestosterone is widely used in the illicit
Practice of cattle breeding, the distribution of DES and methyltestosterone among different
tissues of two heifers was studied (Table 1). Liver, kidney and M. diaphragma contained a

two to five fold higher concentration of DES and methyltestosterone as compared to most mus-
Cles studied. Essentially similar findings have been reported earlier for trenbolone, testo-
Sterone and estrone (2,3,4). However, the residue levels of DES and methyltestosterone in

fat around the kidney were consistently higher than observed in the other tissues and
amounted to 8 - 10 times the concentration observed in M. diaphragma. The accumulation of

DES ang methyltestosterone was typical for kidney fat. Analysis of fat of the flank area,
fat of shoulder or pelvic fat showed that methyltestosterone concentrations in these fat
tissues were always less than observed in diaphragma or kidney. In contrast with most mus-
Cles studied, no DES could be detected in pelvic fat or fat from shoulder or flank area.
These results suggest that fat around the kidney may be used as a sensitive marker tissue
in the control on the abuse of anabolics in cattle breeding.

3. Use of multi-residue method in the control of illicit administration of anabolics to cattle

In our laboratory, more than 600 samples of urine, muscular tissue, fat or organs of cattle
have been analysed over the last 3 years on the presence of anabolics. In urine samples,
Tesidue levels of 2 - 40 ug/l of various anabolics were often found. The residue concentra-
tiong detected in meat and fat were lower and rarely exceeded 5 ug/kg. Since excretion of
the injected or implanted anabolic is fairly rapid, the relatively high residue concentra-
tiong suggest that in the illicit practice some animals may be injected shortly before
Slaughter, From our analysis, it became evident that a high percentage of the anabolic posi-
tive animals were treated with DES or with combination of DES and methyltestosterone. Since
in the i1licit practice a variety of dosage forms of the hormones are used at different
Periods before slaughter the efficiency of a control, based on analysis of fat around kidney
e M, diaphragma, was studied in slaughterhouse cattle,

Kid“ey fat, M. diaphragma and urine of heifers, cows or bulls were quantitatively analysed
and Classified according to the residue contents of urine (Table 2). The results obtained
for Methyltestosterone indicate consistent higher residue concentrations in fat around the

kidnev as compared with the corresponding contents in M. diaphragma. Essentially similar
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results were found with DES if the urine of the animals contained less than 10 ug/l DES. Re-
cent administration of DES, as indicated by excessive levels in urine, resulted in low resi-
due levels in kidney fat. These results may be largely explained if accumulation of residues
occurs faster in M. long. dorsi than in fat around the kidney. Conversily, the persistent

and relatively high residue levels in kidney fat as compared with other tissues are indica-
tive for a slower elimination rate of residues from kidney fat. Kidney fat may thus be espe-
cially suited in detecting the illicit use of anabolics at a distant time from slaughter.
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Table 2
Concentrations of residues of anabolics in urine, kidney fat and M. diaphragma in heifers
or bulls treated with methyltestosterone or DES

Methyltestosterone (ug/kg) Diethylstilboestrol (ug/kg)

Urine Kidney fat M. diaphragma Urine Kidney fat M. diaphragma

10 to 2 %0 3 50 to 10 0.8 2.0
22 <0.1 <0.1 0.6
14 1 <0.1 <0.1
13 10
2.5 <0.1 9 to-2 15 0.1

8 <0.1

1.9 to 1 13 25 4.8 1.7
12 12 0.2 <0.1
7 0.4
238 15 1.9 to 1 8 <0.1
3 <0.1 6 <0.1
3 <0.1 5 5
2 <0.1 0.7 0.5
0.6 <0.1 <0.1 0.4

<0.1 3 <0.1 0.4






