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ABSTRACT
Twenty adult she-camels with ages ranging from 5 to 10 years were used to describe the histological changes
in the vestibule during the breeding and non-breeding seasons. The vestibular epithelium and its keratin
showed thicker thicknesses during the breeding season. During the breeding season the keratin layer showed
strong PAS reaction and the superficial squamous cell layers showed negative PAS reaction, while during
non-breeding season the keratin layer showed less PAS reaction and the superficial squamous cell layers
showed more PAS reaction. In addition, the vestibular glands and their excretory ducts showed higher
activity during the breeding season. These seasonal changes suggest that the vestibule of she-camel may be
under the effect of hormonal changes during breeding and non-breeding seasons.
KEYWORDS: Vestibule, Histology, She-camel, Breeding season, Non-breeding season.
(BVMJ-24 [1]: 152-160, 2013)

1. INTRODUCTION
2. MATERIALS AND METHODS

C

amel is an important livestock
species in Egypt. Humans depend on
camel not just for meat, milk and
hide but also as one of the most important
mode of transportation especially in the
desert so they are recognized as the “Ship of
the desert”. Most of the available literature
dealt with the histology of the female genital
system of any animal including camels were
concentrated on the ovary, uterine tube,
uterus, cervix and vagina [1, 2, 3, 12, 8, 14,
20, 15, 16 and 23]. Histological studies on the
vestibule of she-camels were done in a very
narrow scale [4] that motivate us to study it.
To explore the effect of seasons on the
structure of the she-camel’s vestibule, we
have preceded to study its histological
structure during breeding and non-breeding
season.

2.1.

Animals

The whole female genital tracts of 20 non
pregnant, apparently normal, adult shecamels were collected from El-Warrak
abattoir in Giza Governorate, Egypt. The age
of the she-camels were ranging from 5 to 10
years. The age of these animals were
determined according to [25]. Specimens
were collected during the breeding and nonbreeding seasons.
2.2.Specimens and processing
At the abattoirs, immediately after slaughter,
the female genital tracts of she-camels were
opened by median incision from the dorsal
commissure of the vulva to the level of the
vagina. Small specimens were taken from
different parts of the vestibule of each animal.
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All the specimens were immediately fixed in
formalin, then were dehydrated in ethyl
alcohol, cleared in xylene and embedded in
paraffin wax.
2.3.

the superficial squamous cell layers show no
PAS reaction while during non-breeding
season, the keratin layer show less reaction
and the superficial squamous cell layers show
strong PAS reaction. The basement
membrane shows positive PAS reaction
during both seasons (Figs.3,4). The average
thickness of the vestibular epithelium and
keratin show a significant seasonal difference
where it is thicker during breeding season
than those of non-breeding season (Table 1).
Propria-submucosa consists of highly
vascularized dense collagenous connective
tissues (Fig.5). Lymphocytes are common
throughout the propria-submucosa. They are
infiltrated superficially just beneath the
basement membrane of the vestibular
epithelium during both seasons (Fig.5), while
lymphocytic nodules are seen deep to
propria-submucosa during breeding season
(Fig.6). The vestibular glands are present in
the deeper part of the propria-submucosa
close to muscularis. During breeding season,
the vestibular glands are arranged in the form
of small isolated groups of few acini and more
tubular secretory units which their secretory
cells are single layer of columnar cells to
large pyramidal cells with foamy cytoplasm,
spherical basally located nuclei, and narrow
lumen (Fig.7). While during non-breeding
season, the vestibular glands are fewer in
numbers and appear as isolated acini. They
are lined with cuboidal to low columnar cells
with acidophilic cytoplasm, oval nuclei and
wider lumen than during breeding season
(Fig.8) that indicates higher activity of the
glands during the breeding season. The
excretory ducts of the vestibular glands have
variable structures in relation to seasons
where they are relatively larger in size, lined
with stratified squamous epithelium that
rested on PAS positive basement membrane
during breeding season, and their lumens are
containing secretions of vestibular glands
which show strong PAS reaction (Fig.9).
During non-breeding season, the excretory
ducts of the vestibular glands are relatively

Histological stains

Paraffin sections of 5-micrometer
thickness from vestibule of the breeding and
non-breeding she-camels were cut and
stained with Harris’s alum haematoxylin and
eosin, Masson’s trichrome and Periodic acid
Schiff (PAS) stains. The fixative and staining
methods were used as outlined by [6].
2.4.

Morphometry

The thickness of the vestibular
epithelium and its keratin during the breeding
and non-breeding seasons were measured
using Motic Image Plus 0.2 software. Thirty
different microscopic fields of H&E stained
slides (n=6) for each specimen were used to
measure the thickness at magnification X10
and the averages were recorded in microns
unit.
2.5.

Statistical analysis

Student’s t test was used to compare the
thickness of the vestibular epithelium and
keratin during both the breeding and nonbreeding season. P < 0.05 was considered
statistically significant.
3. RESULTS
The vestibule of adult she-camels consists of
tunica mucosa, muscularis and adventitia.
The vestibule is lined with keratinized
stratified squamous epithelium (Figs.1,2).
During breeding season, the superficial
squamous cell layers show pale acidophilic
cytoplasm and the keratin layer appears dark
acidophilic however, cytoplasm of the
superficial squamous cell layers appears dark
acidophilic and the keratin layer appears less
acidophilic during non-breeding season
(Figs.1,2). During breeding season, the
keratin layer shows strong PAS reaction and
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smaller in size and they are lined with
stratified cuboidal epithelium with empty
lumens (Fig.10). Tunica muscularis is formed
of circular and longitudinal smooth muscle
bundles embedded in dense collagenous
connective tissue (Fig.11). Tunica adventitia
is formed of loose connective tissue
containing blood vessels and nerve fibers
(Fig.12).
Table (1): Average ± SD thickness of keratin
and epithelium of she-camel’s vestibule

during the
season

breeding and non-breeding

Epithelium
Breeding
705.4±72*
Non-breeding 325.3±65*
Within a column, means
difference (P < 0.05).
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Keratin
16.6±10*
7.7±8*
a significant
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Fig.1: Photomicrograph of she-camel’s
vestibular epithelium during breeding season

showing dark acidophilic keratin (arrowhead)
and pale acidophilic superficial squamous
cells (arrow). H&E Obj. X60.

Fig.2: Photomicrograph of she-camel’s
vestibular epithelium during non-breeding
season showing thinner faint acidophilic

keratin (arrowhead) and dark acidophilic
superficial squamous cells (arrow). H&E Obj.
X60.
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Fig.3: Photomicrograph of she-camel’s
vestibular epithelium during breeding season
showing PAS positive basement membrane
(arrow) and keratin (arrowhead). PAS Obj.
X40.
Fig.4: Photomicrograph of she-camel’s
vestibular epithelium during non-breeding
season showing strong PAS reaction in the
superficial squamous cells (arrowhead). PAS
Obj. X40.
Fig.5: Photomicrograph of she-camel’s
vestibule showing typical feature of
lymphocytic
infiltrations
under
the
epithelium. H&E Obj. X10.
Fig.6: Photomicrograph of she-camel’s
vestibule during breeding season showing
nodule of lymphocytic aggregations in deep
propria-submucosa. H&E Obj. X20.
Fig.7: Photomicrograph of she-camel’s
vestibule during breeding season showing
many vestibular glands lined with columnar
to pyramidal cells with narrow lumen
(arrows). H&E Obj. X40.
Fig.8: Photomicrograph of she-camel’s
vestibule during non-breeding season
showing fewer vestibular glands lined with
cuboidal to low columnar cells with wider
lumen (arrow) compared with breeding
season. H&E Obj. X40.
Fig.9: Photomicrograph of she-camel’s
vestibule during breeding season showing
large excretory duct of vestibular gland that
contain PAS positive secretion (arrow). PAS
Obj. X40.
Fig.10: Photomicrograph of she-camel’s
vestibule during non-breeding season
showing empty, smaller lumen of excretory
ducts (arrows) of vestibular gland compared
with breeding season. H&E Obj. X40.
Fig.11: Photomicrograph of she-camel’s
vestibule showing typical feature of circular
(arrowhead) and longitudinal (arrow) smooth
muscles embedded in dense collagenous
tissues. Masson’s trichrome Obj. X10.
Fig.12: Photomicrograph of she-camel’s
vestibule showing typical feature of tunica

adventitia of loose connective tissue with
blood vessels. H&E Obj. X20.
4. DISCUSSION
Histological sections of the vestibule of adult
she-camels revealed that its wall consists of
tunica mucosa, muscularis and adventitia that
agreed with [4] in she-camel, [5] in buffalo
and [9] in cow. Vestibule of adult she-camels
was lined mainly with keratinized stratified
squamous epithelium that agreed with [4] in
she-camel however, [7, 5] in buffalo and [13,
9] in cow found that lining epithelium of the
vestibule consists of stratified squamous with
intraepithelial mucus secreting cells. This
work revealed a significant seasonal change
(P<0.05) in the thickness of the she-camel’s
vestibular epithelium where both vestibular
epithelium. Keratin were thicker during the
breeding
season
(high
estrogen
concentrations) than those of the nonbreeding season (low estrogen concentration)
that supports the findings of [4] who
identified thicker epithelium and keratin layer
of the she-camel’s vestibule in the follicular
phase (estrogen dominant phase) than in the
luteal phase (progesterone dominant season).
In addition, our results revealed pale
acidophilic cytoplasm of the superficial
squamous cell layers and dark acidophilic
keratin layer during the breeding season,
while during the non-breeding season our
results showed dark acidophilic cytoplasm of
the superficial squamous cell layers and less
acidophilic keratin layer. This work showed
seasonal variations in the reaction of the
vestibular epithelium for PAS where during
the breeding season, the keratin layer showed
strong PAS reaction, but the superficial
squamous cells layers shows no PAS
reaction. However, during the non-breeding
season, the keratin layer showed less reaction
and the superficial squamous cell layers
showed strong PAS reaction. Propriasubmucosa of she-camel’s vestibule was
consisted of vascularized collagenous
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connective tissues that was similar to [4] in
she-camel, [7, 5] in buffalo, [21, 13] and [9]
in cow, [26] in women. Lymphocytes were
common and present as lymphocytic
infiltration just beneath the basement
membrane of vestibular epithelium during
both seasons that agreed with [10] in cow.
Also, nodules of lymphocytic aggregations
were seen deep to propria-submucosa during
the breeding season that was similar to
previous observation [13 and 10] in cow
vestibule. The seasonal change in the
lymphocytic amount and distribution
indicated increased immune defense in the
vestibule during the breeding season where
the mating and pregnancy occurred. Our
results demonstrated the vestibular glands
mainly within the lateral wall of middle part
of the vestibule, however [7] identified the
vestibular glands in both dorsal and ventral
walls of the vestibule of buffalo. The
vestibular glands of she-camels were present
in the deeper part of the propria-submucosa
close to muscularis, arranged in form of small
isolated groups of acini that agreed with [4].
However, in buffalo [7, 5] detected two types
of vestibular glands; large subepithelial
glandular masses and small glandular masses.
The activity of she-camel’s vestibular glands
appeared to be higher during the breeding
season (high estrogen concentration) than the
non-breeding
season
(low
estrogen
concentration) that was supported by findings
of [5] where they observed higher gland
activity in the follicular phase (estrogen
dominant phase) than in the luteal phase
(progesterone dominant phase). During the
breeding season, the secretory cells of
vestibular glands were single layer of
columnar cells to large pyramidal cells with
foamy cytoplasm, spherical basally located
nuclei, and narrow lumen, while during the
non-breeding season the vestibular glands
were fewer in numbers and lined with
cuboidal to low columnar cells with
acidophilic cytoplasm, oval nuclei and wider
lumen. The muco-serous nature of the

glandular masses simulated that of the
glandular structures described by [22] in cat
and [7] and [5] and buffalo. Our results
revealed no minor vestibular glands in the
she-camel that was similar to [4], but differed
from [24, 11, 17 and 9] who identified minor
in addition to major vestibular glands in cow,
however [18, 11 and 17] in bitch identified
only minor vestibular glands. The cells of
excretory duct of the she-camel’s vestibule
were not secretory, while [19] reported that
tubular cells of female calves produced
neutral mucins. The excretory ducts of the
vestibular glands showed seasonal variation
in their structures where they were relatively
larger in size, they were lined with stratified
squamous epithelium that rested on PAS
positive basement membrane during the
breeding season and, their lumens were
containing secretions of vestibular gland
which showed strong PAS and alcian blue
reactions. During the non-breeding season,
the excretory ducts of the vestibular glands
were relatively smaller and they were lined
with stratified cuboidal epithelium with
empty and narrow lumens. Tunica muscularis
of she-camel’s vestibule was formed of
longitudinal and circular smooth muscle
bundles embedded in dense collagenous
connective tissue that simulated to findings of
[4] in she-camel, [7, 5] in buffalo. Sometimes,
nerve bundles were sandwiched between the
muscular layers of she-camel’s vestibule.
Tunica adventitia covered the muscularis of
the vestibule externally and was formed of
loose connective tissue containing blood
vessels and nerve fibers that agreed with [4]
in she-camel and [5] in buffalo.
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الملخص العربي
تم است تتتخ ام عش ت ترية ناقة بالرة ،تراوما هعمارنا بية  5إلى  11ست تتنواا لوتت تتت التريراا النست تتيجية ي ال نلي خال مواست تتم
التولي وع م التولي  .ولق كانا ظهارة وكيراتية ال نلي هكثر س ت تتمكا خال موس ت تتم التولي  .وكاة خال موس ت تتم التولي ت اع قو
لطبقة الكيراتية مع تتبرة شتيت ومام

البيرهيو يك بينما طبقاا الخاليا المرش ية السطمية هظهرا ت اع سلبي مع التبرة،

هما ي غير موس تتم التولي ق هظهرا طبقة الكيراتية ت اع هق مع ت تتبرة ش تتيت ومام

مع طبقاا الخاليا المرش ت ت ية الس ت تتطمية .باذل ت تتا ة إلى دلك ،ة غ

البيرهيو يك بينما ا ت اع الت تتبرة

ال نلي ي وقنواتها اذخراجية هظهرا نش ت تتاطا عاليا خال

موست تتم التولي  .ومة المقتر هة ندت التريراا الموست تتمية تشت تتير إلى هة نلي النوت ق يكوة تما تتثير التريراا الهرمونية هثنا
مواسم التولي وع م التولي .
(مجلة بنها للعلوم الطبية البيطرية :عدد  ،)1( 24يونيو )160-122 :2013
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