
Introduction

The mammalian accessory genital glands include prostate,
seminal vesicles, bulbourethral glands, ampulla ductus defer-
ens and urethral glands (Banks, 1993; Liebich et al., 2004;
Abou-Elhamd, 2005; Eurell and Frappier, 2006; Abou-Elhamd
et al., 2012; Abou-Elhamd et al., 2013; Abou-Elhamd et al.,
2019; Skonieczna et al., 2019). The accessory genital glands
play an important role in the reproductive function by secret-
ing several factors that nourishing the spermatozoa and clear
the urethra prior to ejaculation (Marieb and Hoehn, 2003; Ri-
cardo, 2018; Noda and Ikawa, 2019).

The histomorphological features of the seminal vesicles
were studied in many mammalian species such as stallion
(Ellery, 1971), red deer (Aughey, 1969), buck (Selim, 1974;
Marei et al., 2004), ram (Abbas, 1976) and bull (Amselgruber
and Feder, 1986; Abou-Elmagd and Kelany, 1992). 

Surveying the available literature revealed that seasonal
variation of accessory genital glands was extensively investi-
gated in mammals (Abbas, 1976; Inns, 1982; Youssef et al.,

1984; Abou-Elhamd, 2005; Suri et al., 2008). From the vast vol-
ume of literature on these glands, little attention has been
paid to those of equidae (Ellery, 1971). To the best of the au-
thors’ knowledge, this study presented first description of the
histological and histochemical structure of the seminal vesicle
of donkey with special reference to its seasonal variations.

Materials and methods

The present study was carried out in 20 sexually mature
apparently healthy male donkeys (Jacks) 5 to 9 years old. An-
imals were anesthetized by using chloroform (Sigma Aldrich,
Merck, Germany) to pain relief and then thoroughly bled to
death by severing the common carotid artery. The jacks were
dissected, eviscerated and their accessory genital glands were
perfused in-situ through the right and left internal pudendal
arteries with the appreciate fixatives. They included neutral
buffered formalin, Bouin´s fluid (for routine histological and
morphometerical examination), Carnoy´s fixative (for carbo-
hydrates histochemistry). The specimens were collected from
the seminal vesicles of 5 jacks in each season. The specimens
were further fixed in the same fixatives used for the appreciate
time. They were thereafter processed for paraffin embedding.
5-7 μm thick paraffin sections were stained with the following
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The objective of this study was to describe the histological and histochemical structure of the seminal
vesicles during different seasons of the year. The specimens were collected from the seminal vesicles
of 24 sexually mature apparently healthy male donkeys (5 to 7 years of age) during different seasons
of the year. The seminal vesicles (Vesiculae seminales) of the donkey were paired pear-shaped sacs. The
wall of the seminal vesicles of the donkey was consisted of tunica mucosa, tunica muscularis and tunica
serosa or adventitia. The tunica mucosa of the seminal vesicle was highly folded, surrounding a large
irregular oval central lumen. These folds carried many lateral secondary branches with numerous tubular
invaginations into the underlying connective tissue. The lamina epithelialis of the seminal vesicles con-
sisted of principal and basal cells. The activity of seminal vesicles of donkey varied during different sea-
sons of the year. It reached maximal activity during spring which was manifested by increasing in the
epithelial height of the glandular epithelium, decreasing the nuclear/ cell ratio and the interstitial/ glan-
dular tissue ratio and increasing the secretory activity. This activity of the seminal vesicles decreased
gradually during summer and autumn to reach its minimal during winter. In conclusion, the seminal
vesicles of donkey have more pronounced activity in spring than in other season of the year.
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stains: Harris haematoxylin and eosin for general histological
examination; Crossmon´s trichrome stain for identification of
collagenous and muscle fibers; Verhoeff´s methods for iden-
tification of elastic fibers; Gomori´s reticulin method for de-
tection of reticular fibers; Periodic acid-schiff (PAS) technique
for demonstration of neutral mucopolysaccharides (McManus,
1946); Alcian blue technique (pH 2.5) for demonstration of
acidic mucopolysaccharides with or without counter staining
with haematoxylin; Combined Alcian blue-PAS technique for
acid and neutral mucopolysaccharides; Best´s carmine method
for detection of glycogen content (Suvarna et al., 2018).

The morphometrical studies were performed on the
stained histological sections of the glands under investigation
using Lecia Q 500 MC image analyser. The measurements were
carried out on each gland of the 5 jacks in all seasons in the
following manner: The height of lamina epithelialis and the
glandular epithelium of the seminal vesicle was calculated
from fifteen random fields of the glands under investigation;
the nuclear / cell ratio of the principal cells of the lamina ep-
ithelialis and the glandular epithelium was calculated from fif-
teen random fields in all studied glands; the interstitial
connective tissue / glandular tissue ratio of the studied glands
was calculated from five random fields.

All procedures of the current study have been conducted
in accordance with the University guidelines for the care of ex-
perimental animals. Ethical approval was obtained from the
Committee of Faculty of Veterinary Medicine, Assiut University,
Egypt.

Statistical analysis

All the data from the 4 groups during the different seasons
were presented as means±SE, which were statistically analysed
by using SPSS data analysis software (Version 17). The analysis
was performed by one-way ANOVA followed by Scheffe and
Duncan test, P value < 0.05 is considered significant.

Results

The seminal vesicles (Vesiculae seminales) of the investi-
gated donkeys were paired pear-shaped sacs. Each one pos-
sessed a large central lumen and located dorsolateral to the
corresponding ampulla of the deferent duct. They were par-
tially enclosed within the genital folds and connected caudo-
medially to the cranial edge of the prostate. Each seminal
vesicle had an excretory duct, which ran caudally beneath the
isthmus of the prostate, opened with the corresponding ter-
minal part of the deferent duct forming the ejaculatory ducts
at the Colliculus seminalis (Fig. 1). 

Histological observations

The wall of the seminal vesicles was consisted of tunica
mucosa, tunica muscularis and tunica serosa or adventitia (Fig.
2).

The tunica mucosa of the seminal vesicle was highly
folded, and surrounding a large irregular oval central lumen
often containing lightly stained acidophilic substance with
deeply stained variable sized acidophilic bodies. The primary
mucosal folds appeared shorter at the dorsal aspect of the
seminal vesicle (Fig. 2B), and then they increased gradually in
height along their lateral sides to reach their maximal height
at the ventral aspect (Fig. 2C). These folds carried many lateral
secondary branches with numerous tubular invaginations into
the underlying connective tissue. 

The lamina epithelialis of the seminal vesicles consisted of
principal and basal cells. The principal cells varied from high
cuboidal to columnar. They often possessed brush border and
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Fig. 1. Photomicrograph showed that the seminal vesicles (S) were located
dorsolateral to the corresponding ampulla of the deferent duct (A) and
opened with the corresponding terminal part of the deferent duct forming
the ejaculatory ducts (arrows). P, prostate; Bu, bulbourethal gland; Ub, uri-
nary bladder.

Fig. 2. A: Photomicrograph of the wall of the seminal vesicle of the donkey
during winter showing the arrangement of its layer into; tunica mucosa
(Tmu), tunica muscularis (Tm), tunica serosa (Ts) as well as the variation
in the height of their mucosal folds and thickness of tunica muscularis at
both dorsal (Da) and ventral aspects (Va); extension of muscular bundles
into the mucosal folds (arrows). B& C: High magnification photomicrograph
of A showing the variation in the height of the mucosal folds of the seminal
vesicle during winter. Mucosal folds appeared short at the dorsal aspect (A)
and tall at   the ventral aspect (B). Lamina epithelialis (arrows), branched
tubular glands (asterisks), muscular bundles of the mucosal fold (M), tunica
muscularis (Tm), collagen fibers (green colour). Crossmon´s trichrome stain.
A: X 25, B& C: X 50.



they were characterized with acidophilic cytoplasm and oval
or rounded nuclei with dispersed chromatin with one or two
distinct nucleoli. Few vacuoles of variable sizes were observed
in some principal cells. The flat basal cells were few and occa-
sionally seen at the basement membrane. They possessed
somewhat flat or oval nuclei and faintly stained acidophilic or
sometimes vacuolated cytoplasm. Some clear cells were also
observed among the principal ones. They were characterized
by their clear cytoplasm with few fine acidophilic granules dis-
persed elsewhere in it, well-distinct cell boundaries and
rounded vesicular nuclei at variable locations. The number of
these clear cells did not vary within the lamina epithelialis in
the different season of the year (Fig. 3).

The height of the lamina epithelialis revealed highly sig-
nificant (P<0.01) seasonal variations. At spring, the epithelium
reached its maximal height, which is decreased during sum-
mer and autumn, the lowest epithelial height was recorded
during winter (Fig. 4).

The nuclear / cell ratio of the lamina epithelialis of the
seminal vesicles of the donkey showed also highly significant
(P<0.01) seasonal variations. This ratio reached its minimal
value during spring, where it increased gradually during sum-
mer and autumn, where the maximal value was measured dur-
ing winter (Fig. 5). 

The glands of the seminal vesicle of the donkey were
branched tubular in type present in the lamina propria (Figs.
1, 2). Their lining epithelium was formed of principal and basal
cells. They simulating more or less those of the lamina epithe-
lialis, but their height were slightly lower than that of the sur-
face epithelium (Fig. 6). Some secretory portions were lined
completely with the clear cells (Figs. 3A, C).

The height of the lining epithelium of the tubular glands
showed highly significant (P<0.01) seasonal variations. The
maximal height was recorded in spring, which is decreased
gradually during summer, autumn and winter (Figs. 7, 8).

The nuclear / cell ratio of the glandular epithelium showed
highly significant (P<0.01) seasonal variations. The lowest ratio
was recorded in spring, this ratio showed also a gradual in-
crease during summer and autumn. The highest ratio was ob-
served during winter (Fig. 8).

Fig. 3. Photomicrograph showing the surface epithelium of the seminal vesi-
cle of the donkey during spring. It is formed of principal cells (arrows) with
brush border (arrowheads) and acidophilic cytoplasm, containing oval vesic-
ular nuclei. Basal cells (double arrowheads), clear cells (double arrows) with
few fine dispersed acidophilic granules, with distinct cell boundaries and
variably located nuclei. Haematoxylin & eosin stain, A: X 400, B & C: X
1000.

Fig. 4. Height of the lamina epithelialis of seminal vesicle of donkey showed
highly significant (P< 0.01) seasonal variation. It reached maximal height
in spring and minimal height in winter.

Fig. 5. Nuclear cell ratio of the principal cells glandular epithelium showed
highly significant (P<0.01) difference between spring, autumn and winter
seasons.

Fig. 6. Photomicrograph showing the variations in the height of the glandular
epithelium of the seminal vesicles of the donkey during spring (A&B), sum-
mer (C), autumn (D) and winter (E). Principal cell (arrows), basal cells (ar-
rowheads); lamina propria (Lp) containing blood vessels (asterisks),
fibroblasts (double arrowheads). Smooth muscle fibers (Sm), vacuoles (dou-
ble arrows). Haematoxylin & eosin stain, A& C-E: X 400. E: X1000.
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The lamina propria was formed of dense connective tissue
layer containing mainly collagenous fibers (Fig. 9A). Reticular
fibers (Fig. 9B) were also present supporting the surface and
glandular epithelium as well as the wall of the blood vessels.
Network of elastic fibers was observed only in relation to the
smooth muscle fiber bundles, which extended from the inner
circular layer into the large mucosal folds (Figs. 9C, D). In ad-
dition, blood vessels of various caliber, fibroblasts and lym-
phocytes were seen. 

The interstitial connective tissue / glandular tissue ratio of
the glands of the seminal vesicles showed highly significant
(P<0.01) seasonal variations. The lowest ratio is recorded dur-
ing spring, where the connective tissue was of its minimal
amount, and then it increased during the rest of the seasons.
The highest ratio was observed during winter, where the con-
nective tissue reached its maximal amount (Figs. 10, 11).

The tunica muscularis was thinner at the dorsal aspect of
the seminal vesicle, then it increased gradually in thickness
along their course towards the ventral one (Fig. 2). It was
arranged into two layers of variable thickness; an inner circular
and an outer longitudinal smooth muscle fiber layers. Oblique
bundles were commonly demonstrated in between these lay-
ers (Figs. 2,12).

The muscular layers supported by dense connective tissue
layer, which formed of collagenous, reticular, and elastic fibers.
Collagenous fibers were the most prominent type, which sur-
rounded the muscular bundles (Figs. 2, 12C). Reticular fibers
network was observed surrounding each muscle fiber sepa-
rately (Fig. 12C). Elastic fibers were observed in large amount
between the muscular bundles, although fine ones were also
demonstrated around the muscular cells (Fig. 12D). Between
these muscular layers, various sized blood vessels, and bun-
dles of myelinated nerve fibers and fibroblasts were observed
(Figs. 2, 12B).

The tunica serosa covered approximately the cranial two
third of the seminal vesicle (Figs. 2, 13A-C) while the rest, the
retroperitoneal part, was invested by tunica adventitia (Fig.
12D). Flat mesothelial cells of the tunica serosa covered a sub-
mesothelial connective tissue layer. The latter or the adventitia
was formed of connective tissue layer containing collagenous
and fine elastic fibers (Figs. 2,13B) in addition to fibroblasts,
lymphocytes, blood vessels of variable caliber and bundles of
myelinated nerve fibers as well as intramural ganglion (Figs.
13A, D).

The excretory duct of each seminal vesicle was larger than
that of the deferent duct and located lateral to it. It possessed
an irregular lumen with cyst-like invaginations, containing
mostly acidophilic secretory materials and surrounded by
highly vascular dense fibrous connective tissue layer (Figs. 14).

Fig. 7. Height of the principal cells of the glandular epithelium (µm) showed
highly significant (P<0.01) seasonal variations between spring, autumn and
winter seasons.

Fig. 8. Nuclear / Cell ratio of the principal cells of the glandular epithelium
(µm) showed highly significant (P<0.01) seasonal variations between spring,
autumn and winter seasons.

Fig. 9. Photomicrographs of the lamina propria of the seminal vesicle of the
donkey during winter (A) and summer (B) showing collagenous fibers
(green & brown colour) and reticular fibers network (arrowheads) support-
ing the surface (Se) as well as glandular epithelium (Ge) and elastic fibers
(C& D, arrows) . Secretory end-pieces (asterisks), smooth muscle fiber bun-
dles within the mucosal folds (stars). A: Crossmon´s trichrome stain. X 100,
B: Gomori´s stain. X: 100. C& D: Verhoff´s stain. C: X 50 and D: X 400.  

Fig. 10. Interstitial connective tissue/glandular tissue ratio showed highly
significant (p<0.01) seasonal variations between spring, autumn and winter
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The epithelial lining of the excretory duct was formed
firstly of bi-layered epithelium with patches of stratified
columnar and cuboidal one. The bi-layered type consisted of
superficial columnar or cuboidal cells with deeply stained aci-
dophilic cytoplasm and somewhat oval nuclei. Its basal cells
simulated nearly the basal cells, lined the glands of seminal
vesicle. Also, cyst-like invaginations were observed simulating
nearly that of the deferent duct, where they were lined with
principal cuboidal cells, with lightly stained foamy acidophilic
cytoplasm and rounded vesicular nuclei, as well as basal cells
with flattened nuclei (Fig. 14).

Histochemical observations

Neutral mucopolysaccharides

During spring, the surface and glandular epithelium as
well as the luminal content of the seminal vesicles of the don-
key strongly reacted for PAS. This reaction was represented by
diffuse homogenous PAS positive substance filling mostly the
cell cytoplasm (Fig. 15A). Also the apical borders of these cells
were strongly reacted for PAS. Some cells were moderately or
even negatively reacted. Most of the clear cells contained
small amount of weakly reacted PAS positive substance, while
the luminal content which attached to their apical borders
were strongly reacted (Fig. 15 inset). 

During summer, the strong PAS positive reaction became
mostly limited to the cell apical regions; although a PAS mod-
erate reactivity was observed in some secretory portions (Fig.
15B). During autumn, weak PAS positive reactivity could be
detected within most cells of the surface and glandular ep-
ithelium of the seminal vesicles. The apical borders of some
cells were moderately or strongly reacted (Fig. 15C). During
winter, the majority of the surface and glandular epithelium
of the seminal vesicles were nearly negatively reacted for PAS

Figs. 11. Photomicrographs showing the variation in the amount of connec-
tive tissue supporting the glands (arrows) during spring (A), summer (B),
autumn (C) and winter (D). Secretory portions (asterisks); blood vessels (ar-
rowheads); collagen fibers (green colour). Crossmon´s trichrome stain. X
200.

Fig. 12. Photomicrograph showing the tunica muscularis and serosa of the
seminal vesicle of the donkey during summer. Inner circular (Ic), outer lon-
gitudinal (Ol), mesothelium (Thick arrows), submesothelial connective tissue
(asterisk). Collagenous fibers (brown colour) and reticular fibers network
(arrows) elastic fibers (arrowheads) muscular bundles (double asterisks),
glandular epithelium (double arrows). Bundles of myelinated nerve fibers
(thin arrows) and blood vessels (Bv) are present in between the muscular
bundles (double asterisks) of the tunica muscularis of the seminal vesicle.
A& B: Haematoxylin & eosin stain X200, C: Gomori´s stain and D: Ver-
hoff´s stain. A& D: X100, B: X200 and D: X 400.

Fig. 13. Photomicrographs of the tunica serosa and adventitia of the seminal
vesicle of the donkey during spring showing mesothelium (arrowhead), col-
lagen fibers (green colour), elastic fibers (arrow), blood vessels (double
arrow), intramural ganglia (G), bundles of myelinated nerve fibers (N) and
muscular layer (Ml). A & D:  Haematoxylin & eosin stain, B: Verhoff´s stain,
C: Crossmon´s trichrome stain. A: X 200. B& C: X400, D: X50.
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except the secretory substances related to their apical borders,
which were strongly reacted. Some secretory portions were
either weak or moderately reacted (Fig. 15D).

In all studied seasons of the year, the luminal contents
were strongly PAS positive. While, the collagenous fibers of
the lamina propria as well as the tunica muscularis and tunica
adventitia showed moderate PAS reaction except the reticular
fibers of the previous layers and those supporting the muscle
fibers were strongly reacted (Fig. 15). 

Glycogen

With Best’s carmine stain, the surface and glandular ep-
ithelium, the connective tissue and muscular layers of the
seminal vesicles of the donkey did not show any significant
reaction for glycogen during the studied seasons (Fig. 16).

Acid mucopolysaccharides

After alcian blue staining, all layers forming the seminal
vesicles of the donkey were negatively reacted during the four
season of the year, except the luminal content and the secre-
tory materials attached to the apical border of the principal
cells of the surface and glandular epithelium which were
strongly reacted. Most of the clear cells contained a small
amount of moderately reacted alcianophilic granules, which
were mostly attached to the cell membrane or distributed
elsewhere in the cytoplasm (Fig. 17).

With alcian blue-PAS technique during all studied seasons

of the year (Fig. 18), no differences could be observed con-
cerning the pattern of distribution and the intensity of reaction
beyond that demonstrated for PAS stain except for the luminal
content and the secretory materials attached to the apical bor-
ders of the principal and clear cells, which revealed a mixed
staining appearance for both stains. On the other hand, the
clear cells themselves had a mixed staining picture, which was
mostly alcianophilic. Some of the luminal content was either
alcian blue or PAS positive.

Fig. 14. A: Photomicrograph showing the right excretory duct of the seminal
vesicle of the donkey with its irregular lumen (L) and cyst-like invaginations
(arrowheads) during spring. Part of right deferent duct wall (Dd), parts of
the prostatic ducts (asterisks). Collagen fibers (green colour). B& inset: bi-
layered epithelium (double arrowheads), cyst-like invaginations (double as-
terisks) of the excretory duct of the seminal vesicle of the donkey during
spring. Inset: the stratified columnar epithelium (double arrow) lining the
duct at its termination. C & D: Elastic fibers in the outer portion of the con-
nective tissue (asterisk), reticular fibers network (arrow) under the epithelial
lining (El) and cavernous spaces (Cs) and collagen fibers (brown colour).
A, Crossmon´s trichrome stain, X: 25. B: Haematoxylin & eosin stain, X:
200. Inset: X: 400. C: Verhoff´s stain: X: 200. D: Gomori´s stain. X: 200.

Fig.15. Photomicrographs showing the PAS reactivity within the glandular
epithelium of the seminal vesicle of the donkey. During spring (A) diffuse
homogenous PAS positive substance fill most of the cell cytoplasm. A
weakly reacted PAS positive substance within the clear cells and strongly
reacted luminal contents attached to their apical borders (inset). During sum-
mer (B) strong PAS positive reaction is detected in the cell apical regions
and moderate PAS reactivity in some secretory portions (arrowhead). During
autumn (C) weak reaction is observed within most cells and moderate reac-
tion within few ones (arrowhead). During winter (D) most of the cells were
negatively reacted except their apical borders. Strongly reacted luminal con-
tents (asterisk). Moderately reacted collagenous fibers of the lamina propria
(Lp) and blood vessels (Bv), strongly reacted reticular fibers (arrow). PAS /
haematoxylin stain. X400.

Fig. 16. Photomicrographs showing a negative Best’s carmine reactivity
within the glandular epithelium (arrow), connective tissue stroma (asterisk)
as well as the smooth muscle fibers (arrowhead) of the seminal vesicle of
the donkey during spring. Best’s carmine stain. X: 400.
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Discussion

The present investigation revealed that the donkey had
true paired seminal vesicles. Each one located dorsolateral to
the corresponding ampulla of the deferent duct and pos-
sessed a large central lumen. Similar results was recorded in
horses (Banks, 1993) and men (Cormack, 1987; Fawcett and
Jensh, 1997; Young and Heath, 2000).

Similar to that observed in the seminal vesicles of ele-
phants (Short et al., 1967), common marmoset (Miraglia et al.,
1970), men (Dym, 1983; Young and Heath, 2000) and rats (Yuri,
1990), the mucosa of the seminal vesicles of the donkey was
highly folded. These folds carried many lateral secondary
branches with numerous tubular invaginations into the under-
lying connective tissue. 

In accordance with Ellery (1971) in stallion and Riva (1967)
and Insler and Lunenfeld (1993), the glands of the seminal
vesicle of the donkey were of the branched tubular variety.
However, they were branched tubulo-alveolar in stallions (Eu-
rell and Frappier, 2006), branched alveolar in bulls, compound
tubulo-alveolar in buffalo bulls, (Fahmy and Osman, 1972;
Moussa et al., 1983; Sudhakar et al., 1986), equines (Sisson,
1975) and rats (Yuri, 1990) and compound tubular in red deer
(Aughey, 1969) and rams (Abbas, 1976).

In accordance with Riva (1967) and Insler and Lunenfeld
(1993) in men, (Aughey, 1969) in red deer, (Bidwai and Bawa,
1972) in Indian hedgehogs, (Eurell and Frappier, 2006) in stal-
lions, Wrobel (1969) in the seminal glands of boar, Wrobel
(1970) in goats, (Moussa et al., 1983; Amselgruber and Feder,
1986; Abou-Elmagd and Kelany, 1992) in buffalo bulls and
(Kamel et al., 1987) in lambs, the glandular epithelium of the
seminal vesicles of the donkey were formed of principal and
inconstant basal cells. However, that of the vesicular glands of
goats (Yao and Eaton, 1954), elephants (Short et al., 1967),
common marmoset (Miraglia et al., 1970), rats (Flickinger,
1974) as well as that of the seminal vesicles of men (Dym,
1983; Fawcett and Jensh, 1997; Young and Heath, 2000) was
pseudostratified in nature. In stallions (Ellery, 1971) and
equines (Sisson, 1975), the glandular epithelium of the seminal
vesicles was predominantly simple columnar in type. Contrary
to that observed by Kamel et al. (1987) and Abou-Elmagd and
Kelany (1992) in the vesicular glands of lambs, buffalo bulls,
respectively, the principal columnar cells of the seminal vesi-
cles of the donkey showed no cytoplasmic protrusions. It was
thus reasonable to assume that these cells released their se-
cretory substances by merocrine mode as described by Marei
et al. (2004) in goats. These cells were provided with brush
border as that observed in the seminal vesicles of rats
(Flickinger, 1974) as well as the seminal glands of goats (Gupta
and Singh, 1982) and bovines (Agrawal and Vanha-Perttula,
1987).

The present study revealed that clear cells were observed
among the principal ones of the seminal vesicles of the don-
key, where some secretory end-pieces were completely lined
with them. These cells were not previously described in the
seminal vesicles or glands in the available literature. The ep-
ithelial lining of the seminal vesicles of elephants (Short et al.,
1967), buffalo bulls (Fahmy and Osman, 1972) and rams
(Abbas, 1976) contained intra-cytoplasmic vacuoles. In latter
animal, the degree of vacuolation showed pronounced varia-
tions according to the secretory activity of the cells.

The present study showed marked seasonal variations in
the secretory activities of the vesicular glands, which indicated
by variation in the glandular epithelium height, the nuclear /
cell ratio and the interstitial connective tissue / glandular tis-
sue ratio. The maximal activity was observed during spring,
where the epithelium reached its maximal height. The nuclear
/ cell ratio and the interstitial connective tissue / glandular tis-

Fig. 17. Photomicrographs of the seminal vesicle of the donkey during spring
(A, inset & B) and winter (C & D) showing strong alcian blue positive reac-
tion in the secretory materials attached to the apical border of the principal
cells (arrows) and luminal contents (double arrows). Few alcianophilic gran-
ules are observed within the clear cells (arrowheads). Negative reaction
within the connective tissue (asterisks) of the lamina propria and inbetween
the muscular bundles as well as the muscle fibers themselves (Mf). Alcian
blue / haematoxlin stain A, C& D, X: 400; Inset & B: X: 1000.  

Fig.18. Photomicrographs of the glandular epithelium of the seminal vesicle
of the donkey during spring showing mixed alcian blue / PAS staining in the
secretory materials attached to the apical borders of the principal and clear
cells (arrows) as well as in the luminal contents (asterisks). Clear cells with
alcianophilic granules (arrowheads), Lamina propria (Lp), muscular layer
(Ml). Alcian blue / PAS / haematoxylin stain. A& C: X 400, B: X1000
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sue ratio reached their lowest values and PAS reaction reached
its maximal intensity. In winter the glands reached their mini-
mal activity, where the epithelium reached its minimal height,
while nuclear / cell ratio and the interstitial connective tissue/
glandular tissue reached their maximal values and the secre-
tory cells became nearly PAS negative. In the other two sea-
sons, the activity of the glands was fluctuated between spring
and winter. Seasonal variations were observed in the seminal
vesicles of red deer, stallions, Indian hedgehogs and seminal
glands of bucks and rams. 

In accordance with that observed in the seminal vesicles
of red deer (Aughey, 1969) and men (Riva and Stockwell,
1969), as well as in the seminal glands of buffalo bulls (Moussa
et al., 1983), the seminal vesicles of the donkey showed no sig-
nificant reaction for glycogen. Gupta and Singh (1982) stated
that the concentration of glycogen decreased in concentration
at 20 days post castration in goats.

Similar to the current study, the seminal vesicle of stallions,
showed different activity during the year, where the glandular
epithelium reached its maximal height in June specimens and
the cell cytoplasm appeared to be engorged, causing the free
border of the cells to bulge towards the lumen. In March, the
height of the glandular epithelium was lower. However, in Sep-
tember and December, the height of the glandular epithelium
was much lower and the cytoplasm of the cells did not bulge
towards the free border (Ellery, 1971). From the before men-
tioned parameter, Ellery (1971) observed that the highest ac-
tivity of these glands in stallions was detected in June, which
corresponds to the high activity during spring season in the
present study. In red deer, Aughey (1969) found that during
August (pre-rut), the connective tissue septa were particularly
prominent. The glandular tubules were lined with short colum-
nar cells and numerous basal cells. While, in October (rutting
period), there was a marked increase in the amount of the
glandular tissue, which was accompanied by a corresponding
decrease in the interglandular tissue and the columnar cells
became taller with a more uneven surface. These seasonal
changes were considered to be due to the endocrine status
of the interstitial cells of the testis. The interstitial cells showed
a fibroblast appearance in the pre-rut and highly reactive cells
in the rut. Also, Bidwai and Bawa (1972) stated that the Indian
hedgehog is sexually active between late April and late Sep-
tember; thereafter, its testes and associated sex glands
abruptly retrogressed and remained quiescent throughout
winter. They added that this animal showed regression of the
seminal vesicles in the non-breeding season when the secre-
tory activity at its lowest ebb. By contrast, at the beginning of
the breeding season, the epithelial cells of these glands
showed intense secretory activity.

The before mentioned seasonal variations of the activity
of the seminal vesicles were considered to be in accordance
to the activity of the interstitial cells of testes, because this
gland is androgen-dependant. Short and Mann (1966) re-
ported that the inactive testis of non-rut roebuck possessed
small interstitial cells with low testosterone, while the active
testis of the rut possessed eosinophilic interstitial cells with
high testosterone level.

A Network of elastic fibers was observed in the lamina
propria, which accompanied the smooth muscle bundles and
extended into the primary mucosal folds. Similar results were
observed in the seminal vesicles of stallions (Eurell and Frap-
pier, 2006). It could be accepted that, smooth muscle fibers of
the interstitial tissue during their contraction help in delivering
the secretion into the pelvic urethra at the time of ejaculation
(Nickel et al., 1973). Contraction and relaxation of the smooth
muscle fibers may help in the lengthening and shortening of
these mucosal folds with the subsequent change in their lu-
minal diameters according to the secretory state of the sem-

inal vesicle. Also the presence of a network of elastic fibers
around these smooth muscle fibers gives these folds more
flexibility during tension.

The muscular layer was formed of inner circular and outer
longitudinal smooth muscle fibers with some oblique bundles.
This agrees with that observed in the seminal vesicles of red
deer (Aughey, 1969) and men (Insler and Lunenfeld, 1993). In
common marmoset (Miraglia et al., 1970), stallions (Ellery,
1971; Banks, 1993) and men (Dym, 1983; Fawcett and Jensh,
1997; Young and Heath, 2000), the tunica muscularis was
made only of inner circular and outer longitudinal layers. The
latter authors added that this muscular layer was supplied by
sympathetic nerves; during ejaculation, muscular contraction
also forced secretion from the seminal vesicles into the ure-
thra.

In accordance with Aughey (1969); Riva and Stockwell
(1969) and Bidwai and Bawa (1972) in the seminal vesicles of
red deer, men, Indian hedgehogs, respectively as well as in the
seminal glands of goats (Gupta and Singh, 1982; Marei et al.,
2004) and lambs (Kamel et al., 1987), the glandular epithelium
of the seminal vesicles of the donkey showed PAS positive re-
action, indicating the presence of neutral mucopolysaccha-
rides. This result disagrees with that observed in the vesicular
glands of buffalo bulls (Moussa et al., 1983).

The seminal vesicles of the donkey were negatively reacted
for alcian blue, except the luminal content and the secretory
materials attached to the apical border of the surface and
glandular epithelium, which were strongly reacted. Most of
the clear cells contained a small amount of alcianophilic sub-
stance indicating that these cells may secrete few acid mu-
copolysaccharides. The presence of alcianophilic materials
within the lumen of the seminal vesicle may come from the
secretion of the clear cells. The seminal vesicles of men (Riva
and Stockwell, 1969) as well as the seminal glands of rams
(Abbas, 1976), goats (Gupta and Singh, 1982) and buffalo bulls
(Moussa et al., 1983), showed no alcian blue reactivity. In red
deer, the reaction was confined only to some cells lining the
large excretory duct and the secretion within the duct lumen
(Aughey, 1969).

Conclusion

The seminal vesicles are paired sacs located dorsolateral
to their corresponding ampulla ductus deferens. The mucosa
of the seminal vesicles is highly folded and the lamina epithe-
lialis is formed of principal and basal cells which they showed
different activity during the different seasons. The seminal
vesicles showed their maximal activity during spring which is
manifested by increased the epithelial height, the secretory
activity of the epithelium and decrease the nuclear/ cell ratio
and intestinal/ glandular tissue ratio. This activity decreased
during other seasons of the year tom reach minimal activity
during winter.
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