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SUMMARY

This study demonstrates the histological and histochemical structure
of the albino rat seminal vesicles at different post-natal ages and
in old age. The seminal vesicle of newly born albino rat was represent-
ed by a simple tube lined with pseudostratified columnar epithelium
and surrounded with mesenchymal tissue. At 10 days, the seminal
vesicle became sacculated with the appearance of simple folds in
their mucosa and the mesenchymal tissue became differentiated into
a muscle layer and a connective tisue layer. The epithelium changed
gradually into simple columnar (secretory type). The onset of secretion
began at one month of the post-natal life. The seminal vesicle of
adults was differentiated into proximal and distal parts with distinct
histological and histochemical differences. In old age, signs of decreas-
ed activity was observed both in the histological structure and histo-
chemical characteristics of both parts of the gland. These points,
were discussed in the light of the available literature.

INTRODUCTION

The seminal vesicles are significant in retaining fertility and reproduction in mammals
because their secretion is important for the nutrition and motility of the sperms. Their involve-
ment in pathologic processes such as tuberculosis and gonorrhoea also attracts the attention
for thier study (JENSEN, 1980).

It was reported that castration, administration of androgens and aging influence both the
structure and function of these glands (SALEH, 1976 and LIMANOWSKI & MISKOWIAK, 1979).
This raised the question about the sequence of events that occur in the seminal vesicles during
maturation and aging processes and the role of male sex hormones upon these processes. More-
over, the available literature on the structure of the seminal vesicle in post-natal life especially
in old age are quite few.

Therefore, this work was done to study the histology and histochemical features of the
seminal vesicle of albino rat at different postnatal ages. Starting from the newly-born until
sexual maturity and also in old-aged rats in an attempt to provide a fundamental approach
to a better understanding of these organs.
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MATERIAL and METHODS

A total number of 50 male albino rats were used in this study. The ages used were newly-
born, 5, 10, 15, 21, 30, 60 days adult (3-5 months) and old age (30 months). The animals were
anaesthesized with ether and the seminal vesicles were removed and fixed in 10% neutral forma-
lin and cold acetone. The specimens were prepared for paraffin embedding. Sections of 7-10u
were obtained, and stained with haematoxylin and eosin, Van Gieson, orcein, Weigert elastic
stain, PAS, mercury bromophenol blue and Gomori's method for alkaline phosphatase. Mareover,
fresh cryostate sections were prepared and stained for succinic dehydrogenase. The techniques
used for histological stains and histochemical methods were done according to PEARSE (1972)
and DRURY & WALLINGTON (1980).

RESULTS

1. Histological structure of the seminal vesicle at different ages:

New born:

The seminal vesicle of newly born rats appeared as simple tube lined with pseudostratified
columnar epithelium. The cytoplasm of the cells was non-granular and slightly acidophilic. The
epithelium was surrounded by undifferentiated mesenchymal tissue (Fig. 1).

5-10 days:

The mucosa of the seminal vesicle started to show simple folds (Fig. 2) lined with pseudos-
tratified columnar epithelium which had faint acidophilic cytoplasm and deeply-stained nuclei.
Differentiation of mesenchymal tissue into muscle layer and serosa was evident at the age of
10 days. (Fig. 2).

15-21 days:

The seminal vesicle increased in size and length and the upper surface showed indentation
or corrugstion, it started to be differentiated into proximal and distal parts. The proximal part
showed thick muscular wall and numerous mucosal folds while the distal part showed a slightly
thinner wall, wider lumen and less folded mucosa. The wall however, was composed of three
parts: mucosa, muscle layer and adventitia. (Fig. 3).

The mucosa consisted of an epithelium which was still of the pseudostratified columnar
variety with patches of simple columnar epithelium. The epithelium had a basement membrane
resting on a lamina propria of loose connective tissue. The muscle layer was more developed
and consisted of smooth muscle fibers arranged in various directions and separated by collagenous
fibers (Fig. 4). The adventitia is formed of loose connective tissue containing both collagenous
and elastic fibers.

1-2 months:

The seminal vesicle at this age increased both in length and size. Its differentiation into
a straight proximal part and a serrated curved distal end became more evident. The mucosal
folds of the proximal part became more elongated that in the distal part. The lining epithelium
changed to short simple columnar epithelium (Fig. 5) having basophilic cytoplasm and moderately
stained oval or rounded relatively large nuclei. In addition, some clear basal cells were seen.
Moreover, the lumen of the seminal vesicle at the age of 1-2 months contained highly acidophilic
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ion with few cell debris. The muscle layer was more well developed and appear thicker
in the proximal part compared to the distal part of the vesicle. There was a slight increase
in the amount of collagenous and elastic fibers in comparison with the previous ages.

Adult (3-6 months):

At this age the seminal vesicle became larger in size, distended with secretory material
and well differentiated into a proximal straight part near the urinary bladder and a slightly
curved tapering distal part.

i, the wall of the seminal vesicle was composed of three layers, mucosa, muscle

layer and adventitia.
roximal part showed highly folded mucosa and a thick muscle layer (Fig. 6). The
epithelial lining of this part was simple tall columnar showing most of the features of secretory

cells such as basal basophilia, supranculear negative Golgi images and apical finely granular
acidophilic secretory material. Some basal clear cells were observed in the epithelium (Fig.
7). Their nuclei were oval or rounded in shape and vesicular in appearance with one or two
prominant nuclei (Fig. 7). Some cells showed mitotic figures (Fig. 7 at the arrow).

The distal part of the seminal vesicle formed the main bulk of the gland and its wall
was thinner and its lumen was wider than the proximal part (Fig. 8). The mucosa was thrown
into numerous compound folds. The lining epithelium was low columnar or even cuboidal and
the cytoplasm of the epithelial cells was less basophilic than that of the proximal part. The
nuclei were oval or round and deeply stained (Fig. 9). The lumen of the adult seminal vesicle
contained large amount of highly acidophilic homogenous secretion. The muscle layer is much
thinner than the proximal part. In the lamina propria, musculosa and adventitia of the proximal
part of the adult seminal vesicle, numerous connective tissue cells including mast cells and collag-
enous fibers of thin quality were observed (Fig. 10). Few and fine elastic fibers were observed
within the adventitia.

Oid age (30 months):

Well apparent changes were observed in the seminal vesicle of old age (Figs. 11, 12) involv-
ing thinning of the mucosal folds of both proximal and distal parts. So the lumen of both appear
wider compared to that of a adult, in addition, there was a decrease in height of epithelium
in many regions (Figs. 11 & 12), decrease in basophilia of the epithelial cells and the amount
of secretion in the lumen of the gland. There was an increase in the amount and thickness
of collagenous fibers (Fig. 13). The muscle layer especially in the distal part became thicker
and underwent hyaline degeneration so it appears more acidophilic and vacuolated (Figs. 11
& 12). Moreover, dilated and engorged blood vessels, were observed (Fig. 12).

Histochemical features of the seminal vesicle at different ages:

A highly positive reaction for PAS was observed in the mesenchymal and connective tissue
of the seminal vesicle of rats from newly born to 10 days of age. The lining epithelium started
to show diffuse positive reaction only at the age of 10 days (Fig. 14). At 21 days age the
apical parts of the lining epithelium showed moderately PAS-positive fine granules. Also, the
basement membrane, the connective tissue fibers of lamina propria, muscle layer and adventitia
showed high positive reaction for PAS at the age of 1-2 months. In adult, the same results
were observed beside the high PAS-positive reaction of secretory material (Fig. 15). In the
old-aged specimes a decrease in the amount and intensity of positive reaction for PAS was
observed (Fig. 16).
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General protein:

An intense staining with bromophenol blue was observed in the mesenchymal tissue of
the seminal vesicle of the newly born rats, however negative staining was observed in the lining
epithelium. At the age of 15-21 days, the epithelial lining and the muscle layer of the seminal
vesicle stained with bromophenal blue (Fig. 17). The same results were observed in the seminal
vesicle of rats aged one and two months. In the adult rats, positive reaction for bromophenol
blue was observed in the secretion inside the lumen of the seminal vesicle (Fig. 18).

In the old-age rats, a decrease in the amount of material stained with bromophenol blue
wa observed (Fig. 19).

Alkaline phosphatase:

In the newly born rats the seminal vesicle showed a highly positive reaction for alkaline
phosphatase in the mesenchymal tissue, however a negative reaction was observed in the lining
epithelium. At 5-10 days, a weak reaction for alkaline phosphatase was observed in the nuclei
of the lining epithelium. At the age of 21 days a slight or weak reaction for alkaline phosphatase
was observed in the apical parts of the lining epithelium however a highly positive reaction
was observed in the surrounding structures (Fig. 20). In the seminal vesicle of adult rats a strong
positive reaction for alkaline phosphatase was observed in the nuclei of the epithelial lining
and in the connective tissue fibers of the mucosal folds (Fig. 21) and among the muscle fibers.
However, the cytoplasm of the epithelial cells showed negative or weak positive reaction. In
the seminal vesicle of old aged rats, a decrease in the intensity of alkaline phosphatase activity
was observed.

Succinic _dehydrogenase:

A positive reaction for succinic dehydrogenase was observed in the mesenchymal tissue
of the seminal vesicle of newly-born rats and later in the muscle layers of successive ages.
The lining epithelial cells started to show positive reaction in the form of blue formazan granules
at the age of 21 days. These granules increased in number and staining intensity at the adult
age. Insignificant changes in both number and intensity of staining regarding succinic dehydro-
genase were observed at old age.

DISCUSSION

The significance of studying the development of seminal vesicle during different stages
of life is obvious. It is well established that it has an important role in retaining fertility in
male (DAVID, 1980) because their secretion is important for nutrition and motility of sperms.

It is apparent from the present study that the onset of development of rat seminal vesicles
and their differentiation occur at later stages of life than do most of other organs. The seminal
vesicle of newly-born rats was represented by simple short straight tube lined by pseudostratified
columnar epithelium which was surrounded by a layer of mesenchymal tissue. The latter contain-
ed abundant amount of polysaccharides and protein and exhibited a high activity of both alkaline
phosphatase and succinic dehydrogenase. The presence of abundant amount of polysaccharides
and protein is logic in immature developing tissue.

The stromal alkaline phosphatase may play a role in the transport of sugar and related
substances into the lining epithelial (BRANDES, 1966 and PEARS, 1972). This study revealed
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that development of the seminal vesicle occured by its transformation from merely a simple
tube into a more convoluted one. The mesenchymal tissue changed into smooth muscle fibers
and connective tissue. The lining epithelium changed from pseudostratified columnar into a simple
columnar secretory variety. It was observed that the differentiation of the muscle layer occurs
(at the age of 10 days) prior to histo-differentiation of the lining epithelium which occurs at
21 days of age. BREWSTER (1965) reported that the early differentiation of the muscle layer
is needed to help in shaping the developing vesicle into the adult form.

At the 271 days, the rat seminal vesicle became curved with a serrated upper border.
It became differentisted into proximal and distal parts. The proximal part had a thick muscle
layer and a more folded mucosa. The lining epithelium is still of pseudostratified columnar type
with patches of columnar or cuboidal epithelium. These results are in accordance with those
obtained by DEAN and WURZELMANN (1965) in mice and SALEH (1976) in rats. However, those
authors did not mention the separation of the vesicle into two distinct parts. It was also observ-
ed that the secretory activity started at the age of one month and this activity was more
evident in the seminal vesicle of rats at the age of one and two months, where the lining
epithelium became columnar with well defined negative Golgi immages, and apical secretory
granules showing positive reaction for PAS and bromophenol blue. The secretory material was
also positive for these reactions. This confirms the results of PRICE (1936); HENNIGSEN (1963)
and SALEH (1976). However, WIESNER (1934) was unable to find evidence of secretory activity
before 35 days of age. This variation in the onset of secretion may probably be due to differen-
ces in the breeding conditions in various laboratories.
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LIST OF FIGURES

1%  Certior it the seminal vesicle of a newly-born albino rat stained with H & E, showing
simple tube lined with pseudostratified columnar epithelium and surround mesenchymal
tissue (X 125).

o (2 lection s the seninal vesicle of 5 days-age rat stained with H & E. Notice: The
simple folds of the mucosa. (X 125).

Fig. (3):  sectien in the seminal vesicel of 21 days age stained with H & E, showing the well
ferentiate ITwsSCie 'uyE‘l.’. (X 125).

Fig. (4): The seminal vesicle of 21 day-age rat stained with Van Gieson, showing collagenous
fibers in the lamina propria, muscle layer and adventitia. (X 125).

Fig. (5 Part of section in the seminal vesicle of one month-age rat stained with H & E,
showing that the lining epithelium is differentiated into simple low columnar variety.
(X s00).

Plate Ik

Fig. (6): Section in a seminal vesicle of adult rat stained with H & E, showing the highly
folded mucosa, very thin lamina propria and relatively thick muscle layer (X 125).

Fig. (7): Part of the previous section magnified, showing the simple tall columnar epithelium
of the mucosa with some basal clear cells at the (arows). (X 500).

Fig. (8): Section in the distal part of a seminal vesicle of adult rat stained with H & E, show-
ing the wide lumina, less folded mucosa and the muscle layer. (X 32.5).

Fig. (9): Part of the same previous section magnified, showing wide lumina, less folded mucosa
and thin muscle layer. (X 125).

Fig. (10 Part of section inthe proximal part of a seminal vesicle of adult rat stained with
Van Gieson showing collagenous fibers in the lamina propria, and connective tissue
between the muscle fibers. (X 125).

Fig- (11): Section in the proximal part of seminal vesicle of old-aged rat stained with H &
E, showing the decrease in thicknes ofthe epithelium, the decrease in the intensity
and amount of secretion and the decrease in thickness and changes in the muscle
layer. (X 125).

Fig- (12): Section in the distal part of the seminal vesicle of old age. Notice : The decrease
in thickness of the lining epithelium.(X 125).

Fig. (13): Section in the p
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roximal part of the seminal vesicle of old aged rat stained with
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Fig. (15)

Fig. (16):

Fig- (172

Fig. (18)

Fig. (19):

Fig. (20):

Fig. (21):
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Section in the proximal part the seminal vesicel adult rat, showing high positive-PAS
reaction in the secretion inside the lumen, basement membrane, and connective tissue
of the lamina propria and muscle layer. However, the cytoplasm of epithelial cells

“shows moderate reaction. (X 160).

Section inthe seminal vesicle of old aged rats, showing a decrease in the amount
and intensity of PAS reaction. (X 160).

Section in the seminal vesicle of 21 days aged rat stained with mercury bromophenol
blue. (X 125).

Section in the proximal part of seminal vesicle of adult rat stained with mercury
bromophenol blue, showing high positive reaction in the secretion and connective
tissue and faint positive reaction in the epithelium. (X 125).

Section in the seminal vesicle of old aged rat stained with mercury bromophenol
blue, showing decrease inthe amount and intensity of positive reaction. (X 125).

Section in the seminal vesicel of 21 days aged rat stained for alkaline phosphatase.
(X 160).

Section in seminal vesicle of adult rat. Notice: The high positive alkaline phosphatase
reaction in the connective tissue core of the mucosal folds. (X 256).
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