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Effect of Estradiol Benzoate on the Morphology and Histochemical Changes
in the Chick Gonads

Wpltyw benzoesanu estradiolu na morfologi¢ i zmiany histochemiczne w gonadach kurczat

Bnusnue Genzoara 3CTpaanoOia Ha MOp(bOJIOI‘H'-leCKHC H TECTOXHMHYCCKHC H3MCHCHHA B rOHaZax
ObIIUIAT

Sex hormones are believed to take part in the process of differentiation of the
bird gonads (3, 4). This is based on the fact that estragens (7, 10, 13) and androgens
(5) induce a sex reversal in the bird gonads. Injection of large amount of estrogen
inhibits the functioning of the gonads due to the disturbance in gonadotropin
secretion (8).

The purpose of this experiment was to analyze the effect of estradiol admini-
stered during the differentiation of the chick gonads upon the morphology and
histochemical changes in the gonads.

MATERIALS AND METHODS

Experiments were performed on 120 chicken embryos (obtained from the Lublin Chicken
Hatchery) which received into the yolk 0.15 pg of estradiol benzoate in 0.03 mi oil solution on the 7th
day of incubation. The birds were divided into 3 groups: control group I, which received nothing,
control group II, which received 0,03 ml of oil solution, and experimental group 111, where the
hormone was administered. On the day of hatching the left female gonad and both male gonads of the
birds were taken for examination. The right ovary in the birds remains rudimentary and the responses
to the hormon of the right and left male gonads are different. Sections of the gonads were stained with
hematoxylin and easin (H + E), with van Gieson method, after Brachet method for RNA and with
Sudan III for lipids after Doddi. The material that was not fixed was used for a histoenzymatic
reaction for the activity of 3-B-hydroxysteroid dehydrogenase (3BHSD).
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RESULTS
THE OVARY
Staining with H+ E and after van Gieson

In control groups I and II the female gonads had a similar structure. The
ovary was formed of two distinct parts: the cortex and the medulla (Fig. 1).
The cortex formed a narrow margin with cords of germ cells and the surrounding,
smaller prefollicular cells. The cytoplasm of the latter was intensely stained
with H + E. Numerous germ cells with light and abundant cytoplasm contained
enlarged nuclei with visible stages of division. The medullary part of the gonad,
wider than the cortex, was characterized by interstices-cavities or lacunas and
bundles of light interstitial cells. Cross-sections of blood vessels were found in
their neighbourhood.

In the ovaries of the experimental animals more numerous germ cells in the
stage of division were observed. The medullary part was diminished and the
numer of interstitial cells was reduced (Fig. 2).

Ribonucleic acid — RNA

In the germ cells purple granules corresponding to RNA occurred around the
cell nuclei and the peripheral cytoplasma. More numerous RNA granules were
observed in the pseudopodia of prefollicular cells. In the 1nterst1t1al cells there
were rare pyronine-absorbing granules around thé cell nuclei. In the experi-
mental animals more numerous RNA granules were found in the cytoplasm of
prefollicular cells than in the control animals.

Lipids — Sudan Ill-staining
\

The presence of Sudan-absorbing substance was demonstrated in the medulla
of the gonad. Large and small droplets with an intense orange colouring were
found in the interstitial cells (Fig. 3). In the experimental group reaction to
lipids was weakened due to a diminished amount of lipid droplets the intensity
of colouring remaining unchanged (Fig. 4).

3-B-hydroxysteroid dehydrogenase (3pHSD)

A positive reaction to 3pHSD was found in the interstitial cells as inten-
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3-B-hydroxysteroid dehydrogenase (33 HSD)

The activity of the enzyme was manifested in its dominant form in the cana-
licular cells and smaller coarse-granular reaction occurred in the interstitial
cells of the testis (Fig. 7). '

In the experimental group the activity of 3 HSD was weakened in the cana-
licles of both testes and rudimentary reaction was observed in the interstitial
tissue.

DISCUSSION

The injection of female sex hormones into the hens eggs during incubation
induces a characteristic reversal of male gonads, the degree of feminization
depending on the amount of the agent used and the duration of treatment (13).

In the reported experiment, feminization of the left male gonads was
observed, where the peripheral female cortex was found. In this part of the
ovotestis and the cortex of experimental ovaries there were more numerous germ
cells in the stage of division than in the control animals. It can be thus inferred
that estradiol showed certain stimulating action upon the maturation of germ
cells. Our observations have also been confirmed by other authors (2, 12). In the
prefollicular cells and in the cells of seminiferous tubules the increased activity of
RNA reaction was found, which indicates stimulated protein synthesis in their
cytoplasm. Estradiol also showed its effect on the interstitial cells of the gonads,
which was evident in their decrease in number. Similar results were obtained by
G. C. Rennels (11) with young rats treated with estradiol.

In the present experiment there was a weakening of the enzyme activity of
3BHSD in the interstitial cells, a drop in the RNA content and a disturbance
of lipogenesis in the male gonads. On the other hand, A. W. Blackshaw (1),
A. Limanowski (6), K. Migtkiewski et al. (9) observed hypertrophy of
Leydig cells in the rat and the loss of all enzymatic capacity under the influence
of estrogens. -

The results of this experiment confirm the hypothesis that administration of
estradiol produces changes in the morphology of and disturbs the function of the
cells of birds gonads.
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EXPLANATION TO FIGURES

Fig. 1. Control ovary. Staining after van Gieson method. Magn. 280 x.

Fig. 2. Experimental group. Ovary. Staining after van Gieson method. Magn. 140 x.
Fig. 3. Control ovary. Staining after Sudan III. Magn. 280 x.

Fig. 4. Experimental group. Ovary. Staining after Sudan III. Magn. 280 x.

Fig. 5. Control group L. Testis. Staining H + E. Magn. 280 x.

Fig. 6. Experimental group. Ovotestis. Staining H + E. Magn. 280 x.

Fig. 7. Control group I. Testis. Activity of the 3HSD. Magn. 280 x.

Fig. 8. Experimental group. Right testis. Activity of the 3pHSD. Magn. 280 x.

STRESZCZENIE

Obserwowano zmiany morfologiczne i histochemiczne w gonadach kurczat po podaniu 0,15 pg

benzoesanu estradiolu w okresie roznicowania gonad. Badania grup kontrolnych i zwierzat do-
$wiadczalnych przeprowadzono wedlug ogolnie przyjetych metod histologicznych (barwienie
H + E, metoda wedlug van Giesona) i histochemicznych (wykrywanie: RNA, substancji thusz-
czowych, aktywnosci 3BHSD). Stwierdzono, Zze estradiol podany zarodkom kur w okresie
roéznicowania gonad wywiera wpylw na morfologie i aktywnos$¢ enzymatyczng komoérek obu gonad.
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PE3IOME

AY

Benucy HabmoaeHus 3a MOPGHOIOrHIECKMMH H ITHCTOXMMHYECKHMH H3MEHEHHAMH B rOHajAax
meauiaT nocne npumenenns 0,15 pg Gensoara scTpagmona B nepuon aubdepeHnuanuy rosan.
Hccnenosanne KOHTPOJIBHBIX TPYII M ONBITHRIX XHBOTHBIX BEJMCh IO O6LIENPHMEHIEMBIM
MeTrogaM: rucrojorudeckuMm (okpacka H + C MerogoM van Giesona) M TI'HCTOXHMHYECKHM
(suiaBsienne RNA, xupHoro Bemiectsa, aktuBHocTdH 3 SHSD). Omnpepeneno, 4To NOJaHbIN B ne-
puon nedpepeHmMay roHAA KYPHEOMY 3MOPHOHY 3CTPAAMOJI BIHAET Ha MOPGOJIOTHIO H H3H-
MaTHYECKYH0 aKTHBHOCTH KJIETOK 00eHx rosan.









