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INTRODUCTION

leproduction is a complicated process which de-
M largely on the co-ordination between the fe-

genital tract and rythmic activity of the hy-
othalamus-pituitary-ovarian axis. When Co-
pentc properly,the uterus is considered to be the
tost lmponant target organ. This suggestion is
pined since troubles in the oviduct could be over-
pmed by embryo transfere and unhealthy vagino-
estibular segment could be passed by artificial
Memination and then caeserian section at the
foper time . The uterus, as an important repro-
uctive organ, hence, directed our attention to
dy its structure in one of mminant animals, the

npom on the structure and changes in the uterus
f domestic farm animals during the oestrus cycle
fe numetous (Asdell 1955, 2estall, 1966 Mari-

©v and Lovell 1968 Agoub 1973 and Nawar,
ibul-Fadlé¢ and Mahmoud 1979). As the availa-
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ble literature pointed , studies using goats were
comparatively very few (Hamilton and Harrison
1951 and Bareedy, Awad and El-Hariri, 1983) .
The present work, therefore, was conducted aim-
ing to fulfill this gap and to establish some basic
knowledge which might be useful for veterinari-
ans, breeders and researchers.

MATERIALS AND METHODS

Thirty-three genital tracts of apparantly healthy
Baladi Egyptian does were selected during spring;
7 at pro-oestrus, 4 at oestrus ; 6 at metoestrus; 8 at
dioestrus and 8 uncycling females. The criteria of
Ramachandraiah et al. (1986) was used to judge
the different phases. Immediately after slaughter,
the internal genitalia were cut out and fixed in
10% buffered neutral formalin. Thin slices at the
utero-tubal junction, the middle and posterior
parts of the uterine horns, the body and the utero-
cervical junction were refixed in Bouin's fluid.
Parts from the ovaries, including the most promi-
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nant structures, were also sliced from each animal
only to confirm the macroscopic judgment of the
ovaries. All parts were embedded in paraffin wax
and cut in the transverse direction at 5-7 microme-
ter . The junctions of the uterus with the oviduct
and the cervix were also cut longitudinally . The
sections were then stained with Harris haematoxy-
lin and cosin, Crossmon's trichrome stain, Alde-
hyde fuchsin stain and Gomori's reticulin method
(Romeis 1948, and Drury & Wallington 1980)

RESULTS
Bro-o¢strus phase:

Longitudinal sections slong the utero-tubal junc-
tion and cross sections of the uterine horn tips in-
dicated absence of an intramural part of the ovi-
duct and lack of a muscular sphinctor. The
epithelium of the oviduct changed gradually into
that of the uterus and uterine glands began to ap-
pear in the propria. The muscular and serous coats
of both organs joined each other (Fig.1).

Apart from variation in diameter and some other
minor differences, the uterine horns and the body
possessed nearly the same structural features.

The endometrium was lined with a pseudostrati-
fied columnar epithelium (Fig. 2) which was fre-
quently reduced to simple columnar between the
mucosal folds . Migrating lvmphocytes were rare-
ly seen .

The thick propria was fibro-reticular in nature,
The elastic fibers were only present in the blood
vessels (Fig. 3) . Two zones of propria were dem-
onstrated; a narrow cellular zone under the epithe-
lium (stratum compactum) and an outer thick fi-
brous zone (stratum spongiosum) . Whereas
fibroblasts occurred in the latter, modified fibro-
blasts (stroma cells) prevailed in the former. They
were larger and their faintly-stained cytoplasm
contained oval Jarge vesicular nuclei.

Scattered throughout the propria were numerous,
simple, branched coiled tubular glands which oc-
casionally extended deeply 1o lie within the mus-
cular layer (Fig. 4) . Their ducts were character-
ized by large diameter and their wide lumina were
lined by an epithelium similar 1o that of the sur-
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face, The secretory tabules, on fae ol o,
wete much smaller in caliber and e vaws, |
mina were surrounded by extramel ) i S,
cells (Fig. 5) . Their cyraplasm wis lige,
acidophilic and finely-granular tut acr vy,
. Migrating lymphocytes were ravel) onseg ,,
tween the gland cells . Toward tae ovidue: mg
cervix, the glands were fewer, relatirsy wma,.
and less coiled.

Dome-shaped caruncles were chaeried s cza,
scribed elevations of the mucosa of senae we
and horns. They were non-glaadular ngaly w2l
lar structures derived from the suratam compe
tum and lined by a lower psendosiratiled s
mar epithelium. The ducis of glaads did m
penetrate the caruncles but pass diagoaaly »
open into the inter-caruncular arzzs. Cualy B
case, a gland was seen invaginated from e o
thelium of one of the caruacles (Figs) Ll
the subcaruncular area was morz vascnlar wd @
terio-venous anastomaoses were freguendy o
served (Fig.7) .

The myometrium formed about 1/4 10 173 of &
wall thickness . In the body and ia the progmd
free parts of the horns, the inner circular layer wa
thicker than the outer longitudiaal (Figg) 2=
tween the two layers, or deeper ia the inger p=
loose connective tissue containing tortecus Bioed
vessels, fasicles of myelinated perve fibers mé
isolated bundles of smooth muscles, werz &
quently observed . It has been found that the veus
were provided with valves. In the distal pars of
the hotns where they were parually fused | 22
musculosa possessed a special arrangement . Ea3
hotn was surrounded by a circular layer aad @
horns shared a common cuter longitsdinal caver
op. In all sections examined, no smooth muscle &
bers were seen extending into the lamina propna

The uterus was found 1o be wrapped completzl)
by a serosal coat (Fig B) except where the peste-
vascular supply penctrated into the uterus.

The enterance into the cervix through the internal
0s was narrow and the ulenne epithelium extead-
ed 10 line the first part of the cervical cana), The
uterine glands disappeared al of proximal 1o the
o0s.Continuity of the bilayered musculosa and the
serosa of the uterus into those of the cervig yag
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pticed .

bestreus phased

he epithelium was slightly increased in height
nd the cells tended to be more crowded . Goblet
ells, frequently, manifested themselves (Fig.9).
his did not exclude arcas where simple columnar
clls persisted particularly over the caruncles .

'hanges in the propria were characterized by in-
rcased capillary circulation and appearance of
pigrating acidophils. Visible oedematous areas
vere not met with. Growth of the glands was indi-
ated by an increase in their length and diameter.
jlebbing of the apical parts of some cells and de-
schment of others was , sometimes, recorded
Fig. 10) .Frequently, secretions mixed with de-
aching and migrating cells were seen accumulat-
ng in some ducts and in the uterine cavity. The
ells included acidophils, lymphocytes, macro-
shages, desquamated epithelial cells and also de-
ached parts of the surface epithalium.

Metoestrus phase:

Mbe findings were quite similar to those described
furing oestrus in many respects and more exager-
ked ia others .

Swatification of the surface epithelium was gener-
illy increased, particularly in the inter-caruncular
meas. Over the caruncles, only one or two layers
of colemnar cells were recorded (Fig.11).

Namesous lymphocytes, and to a lesser, extend
badophil cells, were recorded under the surface
tpithelium around the secretory tubules and also
migrating through them. Many blood capillaries
were still opened. Development of glands contin-
bed . A preater number of tubule cuts, propably
Bee 1o increased coiling , was recognized . Indi-
Vidual ubules also became larger in diameter ,
lined with taller cells and so many of them con-
lined secretory products (Fig. 12).

Mitosis in the surface and gland epithelial cells
was Liequently recorded.

Ri-ecstrus phase:

Vet Med 3. Giza Vol 41.No. 118931

Although the epithelium was generally reduced in
height with lesser stratification (Fig. 13) , small
areas of thick pseudostratified colummar epitheli-
um with apocrine-secreting cells inbetween still
persisted (Fig. 14) .

So many capillaries in the propria were collapsed
and the number of lymphocytes and acidopils in-
filterating the surface epithelium was greatly re-
duced even in areas where a lymph noduls was
present (Fig. 13). Growth of uterine glande was
further increased by budding from preexisting
glands. Pale-stained cells appeared first which
then grew to form new side adenomeres (Fig. 15).
Late in the period, the secretory adenomeres be-
came smaller in size and the lumina of many of
them were narrowed or even obscured. Widening
and even sacculation of some parts of the glands
were frequently observed (Fig.16) .

Uncycling does:

The height of the surface epithelium reached its
lowest level. One or two layers of crowded co-
lumnar or cuboidal cells prevailed (Fig. 17).

Marked regression of the glands was established.
They became fewer , shorter, less coiled and
smaller (Fig. 18) . Moreover, the cells were short-
er with ill-distinct boundaries and many of their
nuclei showed degenerative changes. Marked re-
gression of the glands rendered the propria more
compact, more fibrous and less cellular. Migrating
cells were of rare occurrence.

DISCUSSION

Goats and ewes are two species of ruminant ani-
mals whose reproductive pattern differs greatly
from primates (Thibault and Levasseur, 1974).
Therefore, discussion of the results would be con-
fined largely to domestic farm animals, particular-
ly ewes, The oestrus cycle is generally longer in
gaots (20-21 days) than in ewe (16-17 days), al-
though the follicular phase was the same in both
animals (2-3 days). Ovulation tended to occur
near the end of the oestrous phase in most ewes
(Thibault and Levasseur 1974). Furthermore,it
was found that the uterus of ewe shares in regres-
sion of the corpus luteum by releasing a luteolytic
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factor ; prostaglandin Fa (Bland, Horton and

Poysen 1971), since removal of the uterine horn
ipsilateral, but not contralateral to the corpus lu-
teum prolonged the luteal phase and total hyster-
ectomy maintained the corpus luteum for a period
about the length of gestation (McCracken, et
al1972).

Seasonal vanations in sexual activity is known to
occur in many animals . Although it is clear cut in
ewes and goats, yet domestic breeds of ewes var-
ied from being seasonal polyoestrus to polyoes-
trus animals.In tropical and subtropical countries,
ewes breed throughout the year (Terril,1974).
Similarly, the goats in Egypt were found to be
polyoestrus but sometimes, for one season or oth-
er, the frequency of oestrus cycles was interrupted
by a phase in which the ovaries and the uteri were
closely similar to those in seasonally polyoestrus
animals during the anoestrus phase
(Ramachandraiah et al., 1986). In these uncy-
cling does, the ovaries did not contain growing
structures and the endometrium showed signs of
inactivity . The glands were markedly regressed.
They were short, slightly coiled and the existing
few adenomeres were lined with small inactive
cells.

In cycling goats, fluctuating levels of oestrogen
and progesterone were found to act primarily on
the endometrium . Several investigators reported
that the ruminant's uterus was lined by a pseudo-
stratified columnar epithelium whose thickness
varied during the different phases of oestrus cycle
(Casida and Mckenzie 1932; Marinov and Lo-
vell 1968; Bareedy et al.1983 and Jabbar 1986).
A quite similar result was recorded in Egyptian
does in which stratification, and consequently
thickness , of the epithelium was gradually in-
creased during the follicular phase before it was
reduced again at dioestrus, Stratification of the ep-
ithelium was attributed to the stimulating effect of
oestrogen (Ramachandralah et al.,1986) which
possessed an anabolic action (Dupont-Mairesse
and Galand 1974).What was seen during the dio-
estrus was attributed to desquamation and even
detachment of some parts of the epithelium, a
finding which was ascribed to the action of pro-
gesterone on a uterus sensitized previously by
oestrogen (Orji and Steinbach 1979).
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The pesence of macrophages in the uterine Iy
may be needed for their protective role (Dellmay,
and Brown 1976) . By engulfing desquamay,
cell debris , they could maintain the integrity 4
the uterine epithelium and the physico-chemig
composition of the uterine secretion within ne,
mal . As in other ruminants (Marinov and Lovy
1968, Seida 1977 and Bareedy et al. 1983), i,
doe's endometrium was foumd to be infiltraty
with lymphocytes when the epithelium was des.
quamated . It might be suggested that lymphe
cytes, as immuno-compatent cells, act by increa
ing the resistance of the endometrium which wx
stressed by desquamation.

The lamina propria in does was thickened pro-
gressively from proestrus to dioestrus , an obse-
vation which was demonstrated also in shegp
(Nalbandov 1964 and Ramachandraiah et al,
1980) . Thickening of the propria during oestrus
and metoestrus phases was found to be due ®
growth of uterine glands, increased fibrocellulx
content and also increased capillary circulaticn
So many capillaries were opened to supply nut-
ents to the surface and gland epithelia and also ©
the stroma cells of the propria. Exudation of tissue
fluid to induce oedema, as in cattle (Asdell, 1955
was not observed. The arterio-venous anastomos-
es, however, did not show any noticeable activity
during the different phases of the oestrous cycle
It might be suggested that their activity is pre-
served to the time of pregnancy when large
amounts of blood are required to reach the fetus
through the placentomes.

Secetory gland cells within the endometrium were
represented by the unicellular glands in the epithe
lium and the tubular glands in the lamina propris.
The former could be demonstrated in progressive-
ly increasing numbers during oestrus and early
metoestrous phases. This finding in goats, which
occurred also in ewes (Cloud and Casida 1969)
and cattle (Marinov and Lovell 1968), was attrib
uted to the ovarian hormones which possessed an-
abolic and secretory sequences on these cells
(Orji and Steinbach 1979) . The uterine glands
were found also to be hormone dependant struc-
tures, since they were developed progressively
during the oestrous cycle and were regressed
markedly in uncyclic does. As in other animals,
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@e comcna of glaad developmeat included the
semder of saiai (Ghansam and Deed 1960), aci-
sae Samewer (Hamiltem and Harvison 1951)
Seght of cells (Ramachandraiah et al. 1986)
aed waSreased secretory activity of the cells
Aread 1973) . The present investigation showed
a0 e Jevelopment of new side branches from
proeastag oaes. Early, Asdell (1955) decided
Sat groweh of glaads was due to the stimulating
scuoa of progesteroae but receatly it has been
Ruad Bl Be actioa of progesterone oa an oestro-

pea-semsitaed wieres was the cheif stimulus (Orji
and Swviabach 1979

E was demoastrated that the secretion of glands
was gszally mived with some detached and mi-
gratmg oolls | It appeared that this mixture formed
aaly a part of uwicrine milk since Hafez (1974)
added @ Jow molecular derivatives of proteins ,
poiysacchandes and mucopolysaccharides diges-
moz as well as glycogea and fat. The author
clammed that the volume of genital secretion was
gemcrally increased by ocstrogen . It could be sug-
wnpﬂmsmwmvumus
moroducuve provesses including tnnspon. survi-
val and capacitation of sperm cells, maintenance,
=zmsport and ferulizatioa of the ovum and nour-
uhmeat of the developing zygote. In sheep Thi-
bauk sad Levasseur (1974) reported that uterine
=ik prowvided sutricats for the zygote from the 9
oy biastocyst stage caward .

Casuacles i does, as in other ruminants
 Defimssas sad Brown 1976). were described as
e glasdelar but highly cellular structures pro-
secumg from the endometrium. Unlike this gener-
ahzaues, one of the examined does showed a
gaad wvagieatisg from the cpithelium of one of
@e carsacles, » finding which was not recorded
peevicusly. This fisding shified our attention to
bes posible explanations. The first is 1o consider
e son-glandulas pature of caruncles as a relative
Sundatop ruthber than aa sbsolute . The other alter-
 Batve 55 4o cossider that the gland was developed
from as sbecomal site (ectopic gland), and this
Goe, theicfore , could be considered as a case re-
port. Coafirmation of ose of these sugestions
then, depeads upos the demonstration of a similar
sructure is does and other aniamls .

As a new ead o jaciease the livestock of scason-

ally pulyucsuus ewes , altempts were tned so that
lambs can be produced at any scason of the year.
Shottening of the day length and cooling have
both been shown to be effective . Also, oestrus,
ovulation and fertilization may be anduced in
anoestrus ewes by some hormonal schedules
(Terril 1974). When all or some of these attempts
were tried in gosts to abolish uncycling females,

probably will lead to increasing thir livestock.

L P A Al T &
'V

Asdell, SA. (1955) : Cautle fertility and stenility. Little and
Brown, Boston. USA.

Ayoub, MM. (1973): Morphogynaccological studies on the
uterus of the buffalo in Egypt. M.D. Thesis , Fac. Vet
Med., Cairo University .

Bareedy, M.H.; Awad, HLH. and El-Harirl, M.N.(194)) :
Morphological and Histochemical studies of the endo-
metrium of the goat in Egypt with special reference 1o its
cyclical changes . Zag Vel. J.,7: 179-197.

Bland, K.D.; Horton, E.W, and Poysen, N.L. (1971): Lev-
els of prostaglandin F2 a in the uterine venous blood of
sheep during oestrous cycle. Life Sci. 10: 509-517.

Casida, L.E. and Mckenzie, F.F, (1932): The oestrous cy-
cle of the ewe. Histology of genital tract. Miss. Agni .
Exp. St. Res . Bull,, 170

Cloud, J.G. and Casida, L.E. (1969) : Histological chang-
es in the ewe in relation to the proximity of the corpus
luteum. J. Anim. Sci., 28. 493-495.

Dellmann, H.D. and Brown, E.M. (1976): Textbook of
Veterinary Histology Lea, and Febiger, Philadelphia
USA.

Drury, RA.B. and Wallington, E.A. (1980): Carlton’s His-
tological Technique. 4th Ed. Oxford Univ. Press, N.Y.&
Toronto.

Dupont-ir “iresse, N. and Galand, P. (1974): Oestrogen
action, induction of the synthesis of specific protein (1F)
in the myometrium. The stroma and the lumenal epithe-
lium of the rat uterus. Endocrinol ., 96. 1587-1591.

Ghannam, S.A.M. and Deeb, S. (1966) : Histological
study on the endometrium of buftaloes with special ref-
crence to the anatomical changes in the ovaries. J. Anat.
Vel . Med. Assoc., 26: 303-314.

Hafez, E.S.E. (I!‘N) ¢ Reproduction in farm auimals Jid
Ed. Lea end Febiger, Philadelphia, US A,

Hamilton WJ. and Harrison, RJ. (1951): Cyclical chang-
es in the uterine mucosa and vagina of the goat. J. Anat,,
85: 316-328.

Jabbar, H. (1986): Histomorphological study of the endo-
metrium in ewes during th ocestious cycle. M.V Sc.
Thesis, Baghdad Univ.

Marinov, U. and Lovell, J.E. (1968): Cytology of the ute-
tine epithelivin during the oestrous cycle. Am. ). Vet
Res, 29: 13-30

McCracken, J.A; Carlson ).G.; Glew, M.E.; Goding,
J.R; Baird, D.T.; Green, K. and Samuelsson, B.

101

CamsScanner - Ligd 4> gewuaall


https://v3.camscanner.com/user/download

R andil et ol

(1972): Prostaglandin F3 o ldentilied as a luteolytic hor
moae in sheep. nature (New Dol ), 208 129 1M,

Nalbandev, AV, (196d)t Reproductive physiology. Free.
man. San Franciseo aod Loodon. 2nd Bd, pp. 125

Nawar, SM.A.; Abul-Fadle, W.S, and Mahmoud, 5.A,
(1979): Histological and histochemical studies of 1he
uterige glands of the she-camel (Camelus dromedarius),
Vet Med. J. (Cairo Univ.) , 27: 333047,

Ocjl, B.1. and Steinbach, J. (1979): Oestrous cycle charac-
teristics of the Nigerian dwatl sheep 11, Morphological
and asatomical changes in the female genital tract during
cestrous cycle. Afr. Agric. For J, 44 (4): 306-311.

Ramachandraiah, S.V. ; Ramamohana Rao,A. and Nar-
asimba Rae, P. (1988): Histological and Histochemical
changes in the uterine and oviductal epithelium of does
(Capra hircus) during oestrous cycle. Ind.J. Anim, Sci,,
56 (7): 750-757.

Ramachandralah, S.V. Narasimha Rao, P.; Rama Rao, P
and Ramamohana Rao, A. (1980): Histological, Histo-
metrical and Histochemical changes in the uterine and
oviductal epithelium of ewe during oestrous cycle. Ind.
1. of Anim. Sci., 50 41-46.

Restall, BJ. (1966): Histological obscrvations on the repro-
ductive tract of the ewe. Aust. J. Biol. Sci., 19: 674-686.

Romies, B. (1948): Mikroskopicke technick, 15 verbeserte

R. oldenburg. Munchen.

Seida, A.A. (1977): Histological and Histochemical studies
oa the endometrium of the ewe. M.V.Sc. Thesis, Fac.
Vet Med,, Cairo Univ.

Terrill, C.E. (1974): Sheep. (Cited in Hafez, 1974).

Tibault, C. and Levasseur, M.C. (1974): Reproductive life
cycle (Cited in Hafez, 1974).

102

CamsScanner = LWgd 4> guuaall


https://v3.camscanner.com/user/download

\

Fig. (l)nUtcro-tubal junction showiné the con-  Fig. (2): Mucosa of a doe at pro-ostrus showing a
tinuity of the mucosa and the musculosa of the  pseudostratified columnar epithelium overlying a
oviduct into the uterine horn indicating absence  highly cellular propria (stratum compactum).Note

of an intramural part of the former. H&E stain  intact apical parts of cells. Crossmon's trichrome
x16. stain x 250
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g (3): Endometrium showing elastic fibers only  Fig. (4): Uterus of a doe at pro-oestrus showing a
‘the supplying coiled blood vessels. Aldehyde  gland adenomere within the inner muscular coat
chsin stain x 16, (arrow). H&E stain x 40.
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Fig. (5): Endomctnium of a doe at pro-oestius
showing the wide ducts which lying under the
simple columnar epithelium (arrow). Note the dif-
ference between the ducts (D) and the secretory
tubules (T).H&E stain x 16
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Flg, (6)1 Vndomettdum of a doe st pro-tesy,
showing a gland invaginating from the surfacs
ithelinm of one of the catuncles (arrow ). (e
wise, the glands le at its petiphery and open 4
the Inter-caruncular aren, Note the rich blocd sy
ply at the caruncular base. H&E stain 2 16.

Fig. (7): Endometrium of a doe at pro-oestrus

showing.an arterio-venous anastomoscs (arrows),
H&E stain x 16,
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Fig, (8): A cross section of a uterine horn showisd
the bilayered myometrium, the inner circula (¢
was thicker than the outer longitudinal (L) T
stratum vasculare did not extend 1o this regit
H&E stain x 16.

CamsScanner = Wigd 4> guaall


https://v3.camscanner.com/user/download

Rawtd & o

Fg P Entomemam af © e @ sesms sioving  Fig. (10): Aa adeacmers of 3 doe 3 Jesirus siow-
mee o fae ety w2l ip e sudier spithiefium  ing the agocrine mode of secretcn. Migratag
fmow ), S die mfteptelicd siond cpilary  Iymphocyte aad acidepmil cells were also
B Crossons's ticiimme s s 250 sesa(arrows). HAE stain x 250

Fig (13): Eadometrial lands of 2 doe ot metoes-
wus showmng a greater accumulanon of detached
sod migrating cells in the lumiaa of a greater
sumber of glands. HAE stun @ 40
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Fig. (13): Endometrium of a doe at dioestrus  Fig. (14): Endeomettinm o & bem i1 Gicnmag
showing reduced height of the pseudo-stratified  showing 4 patt whers highat prsndesscaitos 5
columnar epithelium. Note the great number of  lumnar egithelinm sl parsistasi Dans s ok
lymphocytes in the underlying propria and only  of sectetion and thait datachiny fepm e aped
few of them migrated through the epithelium.  parts of secretony e£lis (stroms, HaE san 2 8
H&E stain x 65, i :

i L RO ' ey e,
P - SR & i 8 “ ;{"”v‘ - .\:"'
Fig. (15): Endometrium of a doe at dioestrus  Fig (16): Esdumettiom of a doe w duns
showing one of the ducts from which several new  showing that the protimal pars of some 5"’:
adenomeres were budding (artows). Note the  might be enlarged or eves seconimed fano®

greater number of lymphocytes close to  Crossmon's Wichsvme sas 1 16
them . H&E stain x 65,
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j- (17): Eadomectrium of a doe at anoestrus  Fig.(18): Endometrium of a doe at anoesirus

pwing the lowest and simplest epithelium. H&E  showing the thinnest epithelium (arrow), abseace

e x 40. of subepithelial stroma cells and the wiznine
glands became short, small and less couled. Tae
inter vening propria was abundast, compact and
less vascular. H&E stain x 16.
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