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Ultrastructure of Embryonic Germ Cells of the Chicken Experimentally Treated
with Estradiol Benzoate

Ultrastruktura komorek plciowych kurczat w warunkach doswiadczalnego podania benzoesanu
estradiolu w okresie embrionalnym :

VIIBTPacTPyKTYpa MONOBLIX KJIETOK LLIUIAT B ONBITHEIX YCJIOBUAX MPHMEHEHUs GeHzoarta
3CTpaguoNa B SMOPHOHATILHEIN NEPHON

Many authors have reported their findings on the influence of female sex
hormones on the development of embryonic bird gonads (4, 8, 9, 12). These
steroids have the greatest effect on the differentiation of the male gonads. The
reports also emphasize the role of estrogenic hormones in gonad histogenesis (5).

The purpose of the present experiment was to investigate the effect of estradiol
benzoate administered during gonad differentiation upon the ultrastructure of
germ cells.

MATERIALS AND METHODS

60 chicken embryos (obtained from the Lublin Chicken Hatchery) were used, which received into
the yolk 0.15 pg of estradiol benzoate in an oil solution on the 7th day of incubation. The experiment
was performed in 3 groups: control group I received nothing, control group II received 0.03 ml of oil
solution. Group III was experimental — it receoived the hormone. After hatching the cortex of the left
female gonads and both male gonads were taken for examination. The ultrastructure of germ cells
was examined using the electron microscope according to the following technique: sections were fixed
for 2 hrs in 6.25% glutaraldehyde in 0.2 M cacodyl buffer at pH 7.2. The sections were then washed
in a cacodyl buffer at the same pH and the material was postfixed in 1% osmium tetroxide
in 0.2 M cacodyl buffer at pH 7.2. The sections were then dehydrated and embedded in Epon 812,
Thick sections were polymerized at 60°C and cut on a Tesla BS 490 ultramicrotome. Ultra-thin
sections were stained with uranyl acetate and with lead citrate. They were studied and photographed
with a Tesla BS 613 electron microscope.
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RESULTS

THE OVARY

The cortex of the ovaries of the control animals (groups I and II) showed
a similar structure. It contained oogonia of about the same size and larger oocytes
with intercellular bridges, and accompanying prefollicular cells.

The oocyte nucleus, usually rounded, was large in proportion to the cell size.
It contained nucleopores, stroma of evenly distributed heterochromatin and
nucleolus (Fig. 1). The cytoplasm of the oocytes contained a vitelline nucleus lying
close to the nucleus, free mitochondria, ribosomes and polyribosomes. Granular
membranes, small follicles of smooth membranes, microfilaments or lipid
vacuoles were a rare occurrence. Oocytes in the meiotic prophase (Fig. 2) and
degenerative forms of oocytes were observed.

At the electron microscope level prefollicular cells differed from germ cells
by denser hyaloplasm. They contained a large nucleus, mltochondna weak RER
membranes and many follicles (Figs. 1 and 2).

After estradiol administration in group IIl more numerous germ cells in
the division stage were observed in the cortex of the experimental ovaries.
The submicroscopic picture of the oocytes showed the widening of the cisternae
of endoplasmic reticulum (Fig. 3) and of the perinuclear space at some places
(Fig. 4). In the cytoplasm of oocytes there were more numerous occurrences of
lipid vacuoles and sporadic of swollen mitochondria. In the prefollicular cells
an increase in the amount of RER and ribosomes could be observed.

THE TESTIS

The seminiferous tubules in the control groups had no lumen. The cell
population of the tubules was made up of spermatogonia and more numerous
Sertoli cells. Spermatogonia lay singly on the circumference of the tubulae or
closer to its centre (Fig. 5). They contained the eccentrically located nucleus with
a nucleolus. In the abundant cytoplasm there were mitochondria, many of them
in the neighbourhood of the nucleus and the Golgi apparatus was formed of fine
cisternae and follicles. The cytoplasm of spormatogonia also contained polyribo-
somes, short ER cisternae, small follicles, microfilaments, multivesicles bodies
and very few lipid vacuoles.

Sertoli cells, irregular in shape, lay on the base membrane of the tubulae. They
were characterized by the nucleus in folds with deep concavities. The nucleolus,
one to three in number, was formed of granular elements. The cell cytoplasm
contained mitochondria with a dark matrix, ER cisternae, the Golgi apparatus,
ribosomes and polyribosomes, dense bodies, clusters of thin microfilaments, and
lipid vacuoles. Two types of Sertoli cells were observed: with dark and light
cytoplasm at the electron microscope level.
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After estradiol injection on the 7th day of incubation the morphological
metamorphosis of the left gonads occurred. The peripheral, ovary-type cortex
appeared in the feminized organ. The remainder of the gonad had a tubular
structure. The submicroscopic picture of the newly formed cortex was similar to
that of the cortex of the ovary of control animals, the difference being that most
germ cells were in the interphase stage (Fig. 6).

In the spermatogonia more abundant RER nmiembranes with short and wide-
ned cisternae were observed (Fig. 7). There were very few swollen mitochondria
and myelin structures in the cytoplasm. Degenerative forms of spermatogonia
were also found.

In Sertoli cells the RER cisternae were widened and there were more frequent
occurrences of dense bodies and lipid vacuoles.

DISCUSSION

The present observations on the morphology and ultrastructure of the
examined bird gonads confirm the results of other experiments (1, 3, 6, 7, 10, 11).

In the present experiment, after exogenic estrogens were administered, more
numerous germ cells in the division stage were reported in the animals ovaries.
In the ultrastructure of the oocytes the following changes were observed: the
widening of the ER cisternae and the perinuclear space and a greater amount of
lipid vacuoles. An increased number of follicles and SER cisternae and their
metamorphosis into lipid drops has been observed by Bielanska-Osuchow-
sk a(2)in the maturing oocytes in the swine. More numerous occurrences of lipid
vacuoles in the present experiment may also be due to estradiol administration in
an oil solution.

In the prefollicular cells an increase in the number of RER was reported. Since
the bird oocytes are large cells, surrounded by numerous follicle cells, it is possible
that the latter play a role in the preparation of oocytes for yolk production. The
increased number of RER and ribosomes in the prefollicular cells, developing
into follicle cells, was also observed by Narbaitz (10) in 4-day chickens after
estradiol treatment.

In the ovotestis of the experimental group there was a cortex similar to that of
the female control gonad. The only difference was that most germ cells were in the
interphase stage. The rate of propagation of genetically male germ cells also
turned out to be higher than that of male control embryos. In the submicroscopic
picture of spermatogonia and Sertoli cells an increased number of RER membra-
nes and lipid vacuoles was observed. Since there were degenerative sperma-
togonia in the tubules, it is possible that they accounted for the occurrence of an
increased amount of lipids in Sertoli cells, although the effect of estradiol itself
should also be taken into consideration.
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These results permit to infer that estradiol administration together with the
reversal of the left male gonads into the ovotestis accelerated the division of germ
cells in the gonads. The increased amounts of ribosomes and RER elements in the
examined cells may indicate stimulated protein synthesis there.
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EXPLANATION TO FIGURES

Fig. 1. Control group. O\;ary. Oocyte (Qo), prefollicular cell (Fc), cell membrane (Cm),
mitochondria (M), nucleus (N), nucleolus (Nu), rybosomes (R), rough endoplasmic reticutum (RER),
nucleopores (arrow). Magn. 14,000 x.

Fig. 2. Control group II. Ovary. Oocyte (Oo) in a division and prefollicular cell (Fc). Cell
membrane (Cm), nucleus (N), filaments of chromosomes (Ch), rybosomes (R), vacuoles (V),
nucleopores (arrow). Magn. 14,000 x.

Fig. 3. Experimental group. Ovary. Oocyte (Oo). Mitochondria (M), nucleus (N), endoplasmic
reticulum (ER), filaments (Fi). Magn. 30,000 x.

Fig. 4. Experimental group. Ovary. Oocyte (Oo0). Nucleus (N), mitochondria (M) perinuclear
space (arrows). Magn. 35,000 x.
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Fig. 5. Control group I. Testis. Spermatogonium (Sg), Sertoli cell (Scl), mitochondria (M),
nucleus (N), nucleolus (Nu), rough endoplasmic reticulum (RER), multivesicular bodies (Mvb), Golgi
apparatus (G). Magn. 14,000 x.

Fig. 6. Experimental group. Cortex of left tesits. Oocyte (Qo), f)refo]licular cell (Fe). Golgi
apparatus (G), membrana cell (Cm), nucleus (N), mitochondria (M), multlveswular bodies (Mvb),
rybosomes (R), vesicles (Ve). Magn. 14,000 x. ~

Fig. 7. Experimental group. Testis. Spermatogonium (Sg), Sertoli cell (Scl). Mitochendria (M),
nucleus (N), nucleolus (Nu), rough endoplasmic reticulum (RER). Magn. 14,000 x.

v

STRESZCZENIE

Zarodkom kur podano dozéltkowo 0,15 pg benzoesanu estradiolu w si6dmym dniu inkubacji.
Po wylegu pobrano korg lewych gonad Zenskich oraz obie gonady meskie do badan w mikroskopie
elektronowym. Stwierdzono, ze podany estradiol wywolal zmiany w obrazie submikroskopowym
komorek plciowych. W oocytach zmiany dotyczyly poszerzenia kanatow cystern RER i przestrzeni
okolojadrowej. Zauwazono liczniejsze komorki piciowe w stadium podziatu. W spermatogoniach
nastapil wzrost ilosci cystern RER, ktore przybraly wyglad krotkich i poszerzonych kanatow.

PE3IOME

Kypunbni sMOproH Ha 7-0if neHb HHKyOanuu momydan B xkentok 0,15 pg 6ensoara scrpa-
qaona. ITocne BHUIYIUIGHHS B3ATO KODY JIEBBIX XXEHCKHX IOHaJ W [JBE MYXCKHE [OHAJbl IS
HCCIICAOBAaHHA B 3JICKTPOHHOM MUKpockone. OnpenesieHo BHICTYILICHHE H3IMEHEHHI B CyOMUKpOC-
KOMHMYECKO# KapTHHE MOJIOBLIX KJIETOK BHI3BAHHBIX 3CTPaAMOJIOM. B 00mHTax BHICTYNMHIIO paciuy-
peHne kaHanoB mucrepH RER # OKOJNOSAEpHOrO NMpOCTPAaHCTBA. 3aMedyeHO TaKKe yBEIHYCHHE
MOJIOBBIX KJIETOK B CTaJUH AEJeHHA. B CiepMaTOrOHMSAX BBICTYNHJI POCT KOJIHYECTBA LMCTEPH
RER, xOoTOpbI€ BHITIAACIH KaK KOPOTKHE PaCUIMPEHHbBIE KaHaMbl.


















