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Some aspects of the use of oral
contraceptives as growth-promoting
agents in poultry
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There are now several hormone and hormone-like- agents that can improve the rate of growth
and sfficiency of feed use of farm animals. Feeding chickens with oral contraceptive steroids at
the dose used by some poultry growers In Egypt has led to the formation of high estrogen
residues in the muscles and the liver compared with controls. Electron microscopy of the livers of
treated chickens revealed changes at the ultrastructural level. These alterations involve both the
nucleus and cyloplasmic organelies, and are similar to those induced by 7, 12-dimethyl-
benz[ajanthracene In chickens. It is concluded that the use of oral contraceptive steroids in
chickens as anabolic agent is a specific risk to chickens and probably to the consumer.

Certains aspects de I'utilisation des contraceptifs oraux en tant qu'agents d’accélération
de la crolssance de la voiaille

Il existe aujourd’hui plusieurs hormones et agents de type hormonal qui pauvent améliorer le taux
de croissance des animaux d'élevage ainsi que lefficacité de I'apport alimentaire pour ces
animaux. Le fait de nourrir des poulets avec des stéroides contraceptits oraux i la dose utilisée
par certains éleveurs de volailles en Egypte a entrainé la formation d'importants résidus
d'oestrogénes dans les muscles et le foie par rapport & ceux des poulets témoins. La
microscopie électronique du foie des poulets traités a laissé apparaitre des changements au
niveau de l'ultrastructure. Ces altérations impliquent les organites cellulaires et cytoplasmiques
ot sont similaires & celles qui sont provoquées par le 7,12-diméthylben[alanthracéne chez les
poulets. On parvient & la conclusion selon laquelle l'utilisation de stéroides contraceptifs oraux
chez les poulets en tant que substances anabolisantes constitue un risque spécifique pour les
poulete st probablemant pour la consommateur.
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introduction

The use of compounds exhibiting sex
hormone-like activities as anabolic agents
was introduced into agricultural practice
about 35 years ago. Ever since then, the dis-
cussion on the risk to public health of resi-
dues of these compounds in food of animal
origin has continued. Different positions
have developed. and while some countries,
like the United States of America, feel that
controlled use of certain compounds is safe,
other countries strictly prohibit their appli-
cation and, in particular, the use of “estro-
gens” [1,2]. _

Oral contraceptive steroids have been
used at excessively high-doses as growth-
promoting agents by some poultry growers
in Egypt. The purpose of this study is to as-
sess the formation of residues in the muscle
and liver of chickens of contraceptive ste-
roids applied orally at the same dose used by
poultry growers and the resultant level of
estrogen in chickens. A further aim was to
study changes in the ultrastructure of the
liver induced by this treatment

Materials and methods

One hundred chicks of the breed Matrouh
Pallet, two weeks of age, were divided at
random into four groups of 25 each. The
birds were fed broiler diet ad libitum and
treated as follows:

1. The animals in Group A were given con-
traceptive pills at the same dose used by
poultry growers in Egypt (four strips of
Anovlar/100 kg diet) for four weeks.
Each strip contains 21 pills and each pill
contains 21 milligrams norethisterone
acetate + 1.05 milligrams of ethinyl es-
tradiol.

2. The birds in Group B were injected with
7, 12-dimethylbenz[a]anthracene
(DMBA) at a dose of 1 milligram in 0.1
millilitres olive oil per bird, once a week
for four weeks.

3. The experimental birds in Group C re-
ceived contraceptive pills and DMBA at
the same dose levels for the same period.

4, The chickens in Group D were fed the
basal diet only and used as controls.
Five birds from each group were slaugh-

tered every week. Three duplicate samples

of muscles and liver werc scparately
analysed for estrogen (17-estradiol) content
by using high pressure liquid chromatogra-
phy (HPLC) as described carlier [3). Hor-

mone values are reported as means *

standard error of the mean.

Liver specimens from each group were
fixed for electron microscopy ! hour in 2%
glutaraldehyde with 0.1M cacodylate phos-
phate (pH 7.6) and were postfixed 15 min-
utes in IM OsO,. They were then washed in
a buffer, dehydrated in a graded ethanal se-
ries, followed by propylene oxide, and cm-
bedded in Araldite. Sections were cut on a
LKB-IN ultramicrotome, stained with ura-

- nyl acelate and lead citrate, and examined in

a Joel X-100 electron microscope.

Resuits

The present data demonstrate clearly that
daily treatment of chickens with oral contra-
ceptive for four weeks increases signifi-
cantly 17-estradiol levels in liver and
muscle by comparison with controls (Table
1). Residue concentrations determined -in
liver samples were higher than in muscle
samples.

Electron microscopy of hepatocytes of
oral contraceptive—treated chicken showed
an irregular and dilated nuclear envelope
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Tabla 1 Estrogen concentrations In tiasites of treatad sid uniraated chickens
Group A Group B Group C Group D
Tissue Week Anoviar DMBA DMBA + Anovlar Control
Muscle 1 0.576 + 0.04 0.045 + 0,01 0.478 £ 0.02 0.102 x 0.02
2 0.411 10,04 0.052 £ 0.02 0413 £ 0.07 0.085 + 0.01
3 0427 £ 0.04 0.041 £ 0.01 0.374+£0.03 0.036 £ 0.01
4 0.337 £ 0.04 0.020 = 0.01 0.277 x0.02 0.057 £ 0.01
Liver 1 0.907 + 0.04 0.135 + 002 0.873 + 0.04 0.147 1+ 0.02
2 0.690 + 0.01 0.124 £ 0.02 0.503 £ 0.05 0.110+0.03
3 0.677 £ 0.09 0.115+0.02 0.579 £0.02 0.131 £ 0.03
4 0.572 2 0.03 0.051t £ 0,01 0.546 = 0.05 0.118+0.09

Figure 1 Electron micrograph of section of liver of Anoviar-treated chickens, showing

Irragular and dilated nuclear envelops (Ne), vacuclated mitochondria (M) and dilated rough
endoplasmic reticulum (RER) with partial losa of attached ribosomes (—)
a(x 10 000)
b {x 20 000)

(Fig. 1). Also, the vacuolation of mitochon-

dria was observed. A.common abnormality
is the partial loss of ribosomes from the
membrane of the rough endoplasmic reticu-
lum (RER), with moderale dilation of the
cisternae and loss of aggregation into paral-

lel arrays by comparison with controls
(Fig. 4). Free ribosomes are not counnonly
seen in the cytoplasm.

The vltrastructure of liver of DMBA or
DMBA + ordl contraceptive—treated chick-
ens demonstrated the irregularity and dila-
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tion of the nuclear envelopes (Figs. 2and3).  endoplasmic reticulum were frequent. In-
Mitochondria displayed varying degrees of  creased dilation in the RER with partial 1oss
vacuolation. Gross distortions of the rough  of attached ribosomes was observed.

Figurs 2 Electron micrograph cof section of liver of DMBA-treated chickens showing the
dilated nuclear envelope (Ne), pleomorphic mitochondria{M) and dllated rough endoplasmic
reticulum (RER) with partial loss of attached ribosomes (—)

a (x 10 000)

b {x 20 000)

Figure 3 Electron micrograph of section of liver of DMBA + Anovlar-treated chickens, showing
irregular and dilated nuclear envelope (Ne}, vacuolated mitochondria (M) and dilated rough
"endoplasmic reticulum (RER) with partial loss of attached ribosomes (~3)

a (x 10 000) '

b {x 20 000)
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Figure 4 Electron micrograph of section of liver of control chickens showing nuclear
onvelope (Ne), mitochondria (M) and rough endopiasmie reticulum (RER)

a (x 10 000)
b (x 20 000)

Discussion

Feeding chickens with oral contraceptive
steroids (Anovlar) leads to the formation of
high estrogen residues in muscle and liver
by comparison with controls.

Electron microscopy of the liver of oral
contraceptive—treated chicken reveals inter-
esting changes at the ultrastructural level.
These alterations involve both the nucleus
and cytoplasmic organelles. The nuclear en-
velope is evidently irregular and obviously
dilated as in the case of DMBA-treated
chicken. Irregularity of nuclear configura-
tion has been reported to occur in nuclei of
tumour cells [4]. It is worth mentioning that
DMBA is among the most potent chemical
carcinogens known to date and has been
shown to induce tumours in different animal
species [3,0].

- The electron micrographs also clearly
demonstrate that contraceptive pills are ca-
pable of changing mitochondrial structure.
The vacuolation of mitochondria in the liver

of chickens fed with oral contraceptive pills
was observed. In confrast, mitochondria
with a few cristac and varying degrees of
vacuolation were observed in the liver of
toads fed with DMBA [7]. Also, this phe-
nomenon has been observed in rats after ex-
posure to carcinogenic substances [8]. It is
well known that mitochondrial functional or
structural abnormality is one of the most
sensitive indicators of cell injury [9].

The ultrastructural results revealed gross
distortions in the RER in Anoviar-treated
chickens, observed as moderate dilation of
the RER cisternae and the detachment of ri-
bosomes over some areas of the cisternal
membranes. Similar abnormalities in the
RER were observed in the DMBA-treated
group. The same abnormalities in the RER
have been reported by Ghadially and Parry
[10] in human hepatocellular carcinoma,
and by Smuckler [1I] in  carbon
tetrachloride—induced liver injury in the rat.

The fine structure of hepatocytes of
DMBA + Anovlar-treated chickens reveals
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nuclear and cytoplasmic changes similar to
those in DMBA or Anovlar-treated animals
by comparison with controls. Several work-
ers have suggested that oral contraceptive
steroids can act as promoters [12,13]. It is
well known that the synthetic estrogens
have been shown to stimulate liver cell pro-
liferation [I4]. On the other hand, the re-
sults of several studies have described the
appearance of hepatocellular carcinoma in
women using oral contraceptive steroids for
prolonged periods of time [15].

From the results obtained in this work, it
is suggested that oral contraceptives have a
serious detrimental impact on the livers of
chickens, and these hazardous effects are

similar to those induced by DMBA in chick-
ens. Jt 1s concluded that the use of oral con-
traceptive steroids in chickens as anabolic
agents entails a special risk to the experi-
mental animal, and probably to the con-
sumer. Laws and regulations conceming the
use of anabolic agents in chicken and meat
should be updated to prohibit their use.
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