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pseudostratification. During met-estrous: The stroma was denser with a
marked decrease in oedematous fluid and highly infiltrated lymphocyte and
mast cells. Most of the vacuoles of the endometrial glands have discharged
:ts secretion, and a homogenous acidophilic secretion reached its peak and
accumulated in the lumen. During di-estrous: The stroma looked like a solid
sheet of closely packed stromal cells. Some stromal cells showed signs of
transformation into predecidual cells. The glandular epithelium showed an
orderly row of nuclei with homogenous acidophilic cytoplasm above them.
During pro-estrous, the stroma divided into outer condensed non functional
layer and inner loosed layer with few migratory cells. The endometrial glands
lined with inactive, low columnar darkly stained cells.
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INTRODUCTION

Morphologically the endometrium is one of the dynamic target tissue in
which structural changes occur in a rythmic fashion throughout the
reproductive life. The histological changes of cyclic endometrium including
follicular and luteal stages, have been reported in human (FINN and
PORTER, 1975) sheep (SEIDA, 1977 and EZZO, 1989) and bovine
(PRIEDKALNS, 1987 and OHTAM et al, 1993). These changes included
the height of the glandular epithelium, the size of the gland lumen, the
secretion in the gland lumen and stromal oedema. However, the studies did
not demonstrate the characteristic changes that occur in each stage during
the estrous cycle which are controlled by internal hormonal signals.

In the present study we undertook to examine whether or not endometrial
specimens in buffalo could be used to demonstrate characteristic changes
during each stage of the estrous cycle. :

MATERIAL and METHODS

Female genital tracts of 355 non-pregnant Egyptian buffaloes were
collected from El-Monib slaughter house. Immediately after evisceration of
the animal, the ovaries were carefully, examined for the physiological cyclic
alteration, while the uterus were prepared for histological examination.

The macroscopic physiological changes indicating the normal ovarian
cyclicity were carefully described from the naked eye appearance of ovarian
follicles and/or corpus luteum according to the scheme adopted by
JAINUDEEN (1986). Grouping of uterine specimens was then undertaken
according to the phase of the oestrous cycle indicated from the ovarian cyclic
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status (follicular phase: pro-estrous, estrous and luteal phase: estrous and di-
estrous),
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have been mentioned by OHTANI et al (1993). These vacuoles are seen to
represent the spaces from which glycogen has been leached out. The
secretory vacuoles is proportional to estrogen profiles because estrogen
stimulates glycogen synthesis in the endometrium through stimulation of
glycogen synthetase activity (BUGALIA and SHARMA, 1990). The
pseudostratification of the glandular epithelium considered to be a
characteristic feature during estrous phase. It may be due to high mitotic
activity and high cell proliferation in the glands at the time of ovulation as
have been mentioned by FINN and PORTER (1975). During di-estrous,
there were a complete disapearance  of secretory vacuoles and

pseudostratification of the gland. Similar results have been mentioned by
FINN and PORTER (1 975), that a homogenous acidophilic secretion which
contain sulphate observed in the supranuclear cytoplasm of the endometrial
gland and inthe lumen. The luteal phase consider to be a secretory phase as
have been mentioned by DAVID and CORMACK (1987) in human,

WILLIAM (1984) and EZZO (1989) in EWES and OHTANI et al. (1993) in
cow. The secretory activity could be associated with increasing progestrone
concentration because it influences glycogen secretion to nourish the
blastocyst during the preimplantation period (BUGALIA and SHARMA,

1990) The secretion of the uterine glands during luteal phase contains
mucopolysaccharide (HEAP and LAMMING, 1962) and carboxymucins

(HESTER et al, 1 970) while the secretion during estrous phase consists
mainly of protein which are absent from plasma (SQUIRE, BAZER and
MURRAY, 1972).

- Although there are several studies on the structure of the bovine
endometrium during estrous cycle, only a few of them discuss mitotic activity
in the glandular epithelium. In the present study, glandular mitoses were
observed during proestrous and estrous. Similar finding was given in the cow
by PRIEDKALNS (1987) and OHTANI et al. (1993). In human, the
glandular epithelial mitosis is frequent during the proliferative phase of the
cycle, reaching a peak at the time of ovulation (FINN and PORTER, 1975).
All these authors confirm that estrogen causes an increase in glandular
mitosis.

Mitotic activity appeard in stromal cells during the luteal phase. These
results were similar to those of PRIEDKALNS (1987), while OHTANI et al
(1993) observed stromal mitosis in estrous and mid-luteal phases, with
results similar to that found in human (FINN and PORTER 1975) that
stromal mitosis shows two peaks, one in the regenerative period as a
response to the destruction and removal of tissue at menstruation and a
further one during the luteal phase just before the expected time of
implantation. In mice, progesterone induced stromal mitosis if priming
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the lumen. There were a peculiar :ncrease in mast cells infiltrated in-between
the stromal cells (Fig. 2-b). Most of the vacuoles of the endometrial glands
have discharged its secretion. Most of the nuclei returned to the base of the
cell which lead to marked decrease in pseudostratification (Fig. 2-c). A
homogenous acidophilic secretion reached its peak and accumulated in the
Jumen and the central cluster could be recognized also.

At di-estrous, the surface epithelium was pseudostratified columnar types
with migratory cells directed toward the lumen (Fig. 3-a). The stroma
become denser with a complete disappearance of the oedematous fluid and
congested blood capillaries. It looked like a solid sheet of closely packed
stromal cells which were elongated with condensed nuclei and abundant
cytoplasm. Some stromal cells arranged around the arterioles and began to
show signs of transformation into predecidual cells (cell with enlarged nuclei
and abundant cytoplasm). The stroma was highly infiltrated with lymphocytes
and mast cells. The uterine glands were hypertrophied with highly coiling
appearance and a marked increase in height of the glandular cells which lead
" to narrowing of the lumen. The glandular epithelium showed an orderly row
of nuclei with homogenous acidophilic cytoplasm above them, all the nuclei
have returned to the bases of the cells and there were 2a complete
disappearance of secretory vacuoles and pseudostratification (Fig. 3-b).

At pro-estrous, the surface epithelium was formed of high columnar
epithelium with no infranuclear vacuoles resembled those of met-estrous.
The endometrial stroma divided into_outer condensed non functional layer
and inner loosed layer with few migratory cells (Fig. 4-a). The stromal cells
- mostly of mesenchymal. nature. The endometrial glands lined with inactive,
low columnar epithelial cells which had relatively dark cytoplasm and dark
neucleus (Fig. 4-b).

' DISCUSSION
The changes occuring in the endometrium were more pronounced in the
stroma and uterine glands than in the free epithelial surface. The epithelial
lining of the uterus was columnar and pseudostratified at all times.

Infranuclear vacuolation in the surface epithelium act as characteristic feature

of the estrous phase. These vacuoles are seen to represent the space from

which glycogen has been leached out as have been mentioned by FINN and
PORTER (1975) in human and OHTANI et al. (1993) in bovine.

" The leukocyte invasion beneath the surface epithelium was useful in
determining the phase of the estrous cycle. During follicular phase, few
migratory cells took a way to the uterine and glandular lumens through their

‘lining epithelia. These may be mononuclear inflamatory cells (lymphocytes,
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estrogen was given (FINN and MARTIN, 1973). By contrast, estrogen-alone
caused an increase in stromal mitosis in rabbits (KOSEK7 and FUJIMOTO,
1974).

The usefulness of histological changes (in normal cyclic buffalo) for
diagnosing “uterine disorders is not yet definitive. To advance the
understanding of histological changes in the normal and infertile animals, will
need to be compared throughout the estrous cycle. In addition, physiological
roles of histological changes during estrous cycle will also need to be
addressed.

REFERENCES
Bugalia, N.S. and Sharma, R.D. (1990): Endometrial Glycogen, protein,
nucleic acids and phosphatases. during oestrous cycle in buffaloes
(babulus bubalis). Br. Vet.J. (1990). 146, 559, -
David, H. and Cormack, Ph.D. (1987): Ham's Histology-9th Ed. Part four
. the systems of the body the female reproductive system,
Drury, R and Wallington, E. (1980): Carleton's histological technique 5th

Finn, C.A. and Porter, D.G. (1975): The uterus. Reproductive Biology
Handbooks. Vol. [ Ist. Ed. Paul Elek (Scientific books) Ltd.,
London,

Finn, CA. (1971): Biology of decidual cells, in adv. Reprod. Physiolog. 5,
EdM.W/H. Bishop, Elek, London,pp. 1-26.

Finn, C A. and Martin, . (1973): Endocrine control of gland proliferation in
the mous uterus. biol. Reprod. 8: 585-588 (1973).

Heap, RB. and Lamming. G.E, (1962): The influence of ovarian hormones
on some chemical constituents of the uterine washing of the rat and
rabbit. J. Endocr. 25, 57-68.

Hester, L1I.; Kellet w. W.; Spicer, S.S.; Williamson, H.0. and Praty-

on  endometrial enzyme and carbohydrate histochemistry,
Amer.J.Obst. Gynec. 106, 1144-115]1.
Jainudeen, M.R (1986): Reproduction in water buffaloes in current therapy
in theriogenology. W B. Saunders Company, Philadeliphia, USA
Koseki, Y. and Fujimoto, G.I (1974): Progesterone effects contrasted with
17-B estradiol on DNA synthesis in epithelial unclear proliferation

Layden, E.D. (1971): Practical section cutting and staining Sth Ed, churchil
Livingstone Edinburgh and London,

7




Ve J. Vol. 34 No. 68, Jan, 1996.

Ohtani, S.Okuda, K. Nishrimura, K. and Mobri, S. (1993): Histological
" changes in bovine endometrium during the estrous cycle.
Theriogenology 39: 1033-1042, 1993.

Priedkalns, J. (1987): Female reproductive system. In: Dellman, H.D. and
Brown, EM. (eds.), Text book of Veterinary Histology. Lea &
Febiger, Philadelphia, 1987, pp. 332-333.

Robert, L. and Nelson, R. (1983): Medical Histology A text-Atlas with
introductory Pathology.

Ross, R. and Klebanoff, S.J. (1966): The eosinophilic leucocyte: fine
structure, studies of changes in the uterus during the oestrous cycle.
J. Exp. Med. 124, 653-660.

Seida, A.A. (1977): Histological and Histochemical studies on the
endometrium of the ewe. M.V.Sc. thesis, Cairo Univ.

Shelesnysk, M.C. (1960): Nidation of the fertilized ovum. Endeavour, 19,
81-86.

Squire, G.D.; Bazer, F.W. and Murray, F.A. (1972): Electrophoretic
patterns of porcine uterine secretions during the oestrous cycle.
Biol. Reprod. 7, 321-325.

William, H.L. (1984): - The reproductive performance of two British breeds
of sheep in contrasting photoperiodic environments. J. Agri. Sci, 82:
377-381.




HISTOLOGY OF BUFFSALO- ENDOME TRIUM

ormed of high columnar epithelium
with clear infranuclear vacuolation -Few migratory cells

directed toward the lumen. Stain : H&E X 400
(1-b) Vacuolation of the glandular epithelium was very prominent and
regularly distributed Stain - H&E X 400.
(1-¢) Central cluster of the glandular epitheli

um, notice that the basa]
layer remained intact Stain - H&E X

400.
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Fig. 2: Photomicrogra
phase:

(2-a) The surface epithelium was high columnar with complete
disappearance of infranuclear vacuoles Stain: H&E X 400,

(2-b) The stroma was highly infiltrated with lymphocytes and mast
cells (arrows) Stain - Toluidine blue X 400,

(2-¢) Most of vacuoles of the endometrial

phs of the endometrium during met-estrous

glands have discharged its

secretion (arrows) Stain - H&E X 400.
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(4-a) The endometria| stroma was denser in the out
looser in the inner |

ayer. Stain : H&E X 100
(4-b) The endometrial gl

ands lined with low columnar cells which
hand darkly stained Cytoplasm and nucleus,

er layer and

Stain : H&E X 400.







