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ne S lost confidence in the food chain as a result of scandals reported in the media

i pecially of the use of non registered products and even prohibited substances
Owt
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"Th Was a political decision devoid of scientific Jjustification (MAGHUIN-ROGISTER,
S

ters in meat production. The ban on the use of anabolic hormones in the EEC

Prohibition has not achieved his aim of protecting consumers since numerous
jﬂicare used illegally: artificial or natural anabolic hormones with androgenic,
gestagenic activities; B-agonists; thyrestatic drugs; corticoids:
al effects can be expected from exogenous substances that depend on their
Recent massive intoxication in Spain caused by the presence of high
clenbuterol residues in liver and in meat exemplifies that situation. The
the EEC directive (88/146) "prohibiting the use in livestock farming of certain
avlng a hormonal action”, must be guarantied by an efficient system of control.
IIOpine (BST, also called bovine growth hormone) is an efficient enhancer of milk or
Q;On' The safety of BST treatment is now well demonstrated both for animals and for

“Sumer. of foodstuffs from animal origin. In the case of protein hormones like BST
' Iﬁazsed as foodstuffs production enhancers, a strategy of control is required for the
0 °s: 1) the moratorium against BST applied in the EEC; 2) the risk for genetic
" ang ST Misuse in reproductive animals.
‘ ®fficient strategies of control are needed to reestablish the confidence and the
= the consumers through official controls organised by the state department of
%Suijd Of public health or through responsible label organisations involved in the
t% fCe certification of foodstuffs. In this paper, criteria for the identification of

B ., 3 ‘ :
With artificial or natural anabolic hormones, with B-agonists or with BST are

1 e

Fﬁgr: the commission decision (87/410/EEC) "laying down the methods to be used for
"the “dues of substances having a hormonal action and of substances having a thyrostatic
’Q%MI llowlng methods can be used for the control of anabolics: immunoassay (IA), thin
OgraphY(TLC) high performance liquid chromatography (HPLC), gas chromatography
CtrOmetry (MS) and spectrometry (IR). Artificial hormones may thus be assayed in
(musCle, liver, kidney, fat) or in excreta (urine, faeces) using immunochemical or
;;‘methods. Immunochemical methods involve radio-immunoassay (RIA) (GASPAR and

AR r 1985; GASPAR et al, 1986), enzyme-immunoassay (EIA) (DEGAND et al., 1989) and
uftheent\lmmUnOassay (CLIA) have been reported for the determination at the ppb (ng/kg)

aj e 3 ¢ :
o 1 artificial estrogenic and androgenic compounds (stilbenes, methyltestosterone,
e
r

Meth,
1%1bds and the positive results are confirmed by a physicochemical method (MAGHUIN-

trenbolone, zeranol, ethinylestradiol). Generally, immunoassays are used as

% Op ;' High performance thin layer chromatography (HPTLC) (VERBEKE, 1979; DE BRABANDER
et L9 o

.,Jwﬂs 30) has been applied to the identification of numerous anabolic hormones in meat,

by Sa =

*hg "Ples. Mass spectrometry (MS) most often coupled to gas chromatography (GC-MS)

l’el.
‘able jdentification of residues by giving direct detailed informations about
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their molecular structure (BERGNER-LANG and KACHELE, 1981, 1987; VAN
is also very helpful in the identification of new compounds. L

Natural sex steroid hormones, their metabolites and biosyntheti

In the aim to develop a system for the control of the illegal u

have measured, by specific radioimmunoassays, 17 B-estradiol

epitestosterone, and testosterone concentrations in urine of male and female V€

plasma of bulls. The samples originated from untreated and treated anir )le

treated by estradiol and/or testosterone-containing implants and the bulls by @ a8 s

of 20 mg of estradiol benzoate and 200 mg of several testosterone esters). (Oncw

For these endogenous compounds, data were statistically analysed using the Wilc®nmﬂﬁ g

evaluate the significance of the difference between treated and control (Niifeated) : o &
~nt £O0

decision limit was defined by the highest hormone concentration found in the COf

the treatment effect is an elevation of that concentration, the lowest

found in the control animals if the treatment effect is a diminution of that

B= ni

Among the most sensitive methods, we can enumerate: immunoassays (DELAHAUT et al.q

al., 1991; DEGAND et al., 1992a), HPLC (DEGROODT et al., 1989), GC-MS (VAN G:NKE?

Some are specific for the determination of clenbuterol, other can be used for :nZw
maFf

several B-agonists: clenbuterol, salbutamol, cimaterol, mabuterol, terbutalinér

that

have developed an enzyme immunoassay with an anti-salbutamol antiserum

several B-agonists (DEGAND et al., 1992b).

Bovine somatotropine

Immunoplates were successively coated with BST in 50 mM bicarbonate bu
casein solution (25 mg/ml, 200 Mpl/well). After washing, they are incubated

presence of diluted plasma. Anti-BST antibodies bound to the plate are bringd

second antibody (anti-bovine IgG coupled to horse radish peroxidase) and the€

was measured after incubation with the substrate (H,0,, tetramethyl benzidine!

was determined by western blotting according to Hardouin et al (1987). o
Results and discussion

!

Using immunochemical (RIA, EIA) and physicochemical (HPTC, GC-MS) methodS’ cte .
det® 107
e no

synthetic steroids and related anabolic compounds like DES and zeranol can b

s

e = gt
faeces, plasma or animal tissue samples with a limit of detection < 2 ppb- e Siin ele
for BR-agonists, like clenbuterol, for which limits of detection as low as 0.2 ppb
by immunoassay and HPLC. vath X
An efficient strategy of control of the illegal wuse of these artificial g+ Npl;
generally involves the screening of large series of samples using immUnOassay.m_G(MI
positive during the screening are then examined for confirmation by HPTLC: HPLCahd tﬁ;ﬁ"
procedure allows the examination of numerous samples at relatively 1low cost iSan:gﬁga
expenses of time and money linked to more sophisticated methods 1like GC’MSreyﬂﬁéiM}§<
negative samples. Another advantage of such a control is to limit false posiziv ;n @ﬁliwd
two analytical methods based on totaly different principles: 1) recognitio® b%g speﬁzgil
identification based on physicochemical (chromatography) or molecular (ma:;al ?ﬁtgf.
properties. To keep the number of false negatives as low as possible, 2 geﬂiOl i f x\
limited number of samples must be organized in parallel with the main et
identify new compounds by using multiresidue methods preferably mass speCtrcmetZigD

The

Anabolic treatments with natural steroids is much more difficult to prove.

. g ; : . non€
discriminate between physiological concentrations and elevated horm

administration of natural hormones or their derivatives. Esters of estfadlol edr
r
e discove

2 oy : ) ! ! e
illegal administration of hormone is established. In order to make pOSSlble th te

easily be identified in injection sites using HPTLC and, if they ar

: i 2 ve
cattle of the illegal use of natural sex steroid hormones as anabolic, W€ 7 wpe’
S 315
limits of hormone concentrations in urine of veal calves and in plasma of pul
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iy 10 treated animals were significantly different (p<0.05) from those found in
4 ang o &y s =

As Mals, a decision level was established and the score of efficacy of that decision

W,

CA i1 3 ‘ : : s :
i qlCJiated (1.e. the percentage of treated animals detected when that limit is
" The : .
b Tesults obtained are given in table 1. We agree with the conclusion of Arts et al.
r =
v . . 3 i, o . 5 ot 3
‘ €al calves: the discrimination between untreated animals and veal calves injected
a
} 1o W F : : : : £ Tk X e e
iy 1 Containing solutions is possible with a decision limit of 1 ng/ml of 17R-estradiol
b,
lnvgl
Ve K % = ' . ' 1 ' 9
9 ¢ ®d in a research program on the development of immunochemical and physicochemical
Or ¢ 0 o : 3 . Shas - :
the discrimination between cattle untreated or treated with bovine somatotropine

e . Yy = g : : . e a
OMpanies are producing BST by genetic engineering. One preparation of BST has a

¢ g

ue T 3 . : . s ; ¢ ; Tas
" NTica] to that of natural pituitary BST, the other three showing minor differences
e % . o
that are localised at the amino terminal end of the sequence. These slight
ly di . 2 ; s
e “%r ffeﬁences can be helpful for the discrimination between untreated and treated

la St ; 3 . : - - = ;
‘d% rategy involves the examination of blood samples from suspected cattle for:

! ant 1On of anti-BST antibodies using an ELISA. Our preliminary results indicate that

A8 . “Cibogsy . ﬂ s

1 TR " bodles appear in the blood of treated (100ug BST/kg/day) veal calves after 28 or 36
ent

and after 12 weeks in cows treated 6 times at 15 days interval with 500 mg of

-0 4 (ia
| e W ‘te
v et *hation of the insulin-like growth factors binding proteins (IGF-BPs). A limited
4y 0 g . - | Pach

 %@ wed us, 4 days after treatment, a dramatic decrease in the concentration of IGF-BP2
i ed ; : X

Al d lncrease in IGF-BP3 in the plasma of treated cows (treated with 500 mg of BST).
T qy Y Observation was later confirmed in the literature (COHICK et al.,1992)

" QLQQt.

b 1 3

W tatlve (by

immunoassay) and qualitative (by physicochemical methods) analyses in

Sh decision levels or to demonstrate the presence of exogenous BST (DNA rec.BST).

§
“Pport of the Belgian Institute for the Promotion of Research in Industry and Agriculture (IRSIA)

'LEVE
SN Op LS of ENDOGENOUS STEROID HORMONES 1IN URINE

" AL CALVES AND IN PLASMA OF BULLS
Decision Score (%)
level
an 5
17ited hormone)
5 1 ~“€stradiol 1 ng/ml 95
wi?] T0~est ragiol 23 ng/ml 58
f €Stosterone 0.5 ng/ml 90
(female veal
calves)
2 ng/ml* 95
(male veal calves)
Days after injection
2 3 b i
20 . 40 pg/ml| 100 100 64 45
L \ . Q\eStradiol 70 pg/ml 36 9 = 27
s
15 epﬁione 7 pg/ml* 64 - 73 64
] Mag ten, —Stosterone 1 ng/ml 27 27 - 9
‘ My 1] Stosterone - - - - =
evel
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