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Summary: Vesicular gland is a compact, lobulated organ surrounded by a capsule of dense irregular connective tissue
with a few smooth muscle cells. Smooth muscle cells and elastic fibers as supporting and contractile structures were ex-
amined in the vesicular glands (VG) of the bull by the immunohistochemical method. The elastin and -smooth muscle actin
(0-SMA) antibodies were used for their detection. Bundles of smooth muscle cells (SMC) positive for smooth muscle actin
form thick muscular layer of the gland. Elastic fibers as loose network are inserted among the muscle cells and the bundles
of the muscular layer. Thick connective tissue trabeculae rich in smooth muscle cells were seen to arrise from the muscle
layer and enter the mucosa. In the stroma of the mucosa layer, smooth muscle cells form bands of different dimensions and
arangement. Individual smooth muscle cells were seen just beneath the secretory epithelium. An accumulation of elastic
fibers was seen in the connective tissue that separates the secretory alveoles. Dense concentration of elastic fibers have
been seen to be located close to secretory epithelium. High accumulation of elastic fibers of the vesicular gland together
with smooth muscle cells are supposed to participate in a rapid releasing of the secretory product and rearrangement of

the mucosa during and after the ejection.
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Introduction

The vesicular gland (glandula vesicularis), semi-
nal vesicle are androgen-dependent secretory glands
of the male genital tract which together with pros-
tate produce a bulk of the seminal secretions. The
vesicular gland was studied in relation to stromal
maturation during the ontogeny and in the adult
stromal composition after hormonal influences
or in tumours. Stromal development of the vesicu-
lar gland of the rat was examined by immunocyto-
chemical methods during the pre- and postnatal
developmental periods (1). Histological quantitative
analysis of collagen and smooth muscle in seminal
vesicle stroma after estradiol-173 administration to
the immature castrated rat were performed (2).

Only a few studies are there relating the presence
of contractile smooth muscle cells
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(SMC) in the vesicular gland. The distribution
of myofibroblasts (MFb) in the stroma of a normal
vesicular gland was studied (3). An electron micro-
scope examination revealed the presence of spindle
or stellate cells classified as myofibroblasts, dis-
tributed in the stroma of the lamina propria. These
cells were found to be major stromal components in
renal pelvic and ureteral, and in cancers of differ-
ent organs (4-8). An immunoelectron microscopic
examination showed that cells beneath the seminal
vesicle epithelium were positive for smooth muscle
actin (3).

The reports relating the presence of elastic fibers
in the male accessory glands in animals are scarce
and were documented mostly in organs of the uri-
nary tract. Distribution of elastic fibers in the up-
per urinary tract of the human fetus have been pub-
lished (10). An abundance of elastic fibers among the
smooth muscle bundles the human male urethra
was (9). In the animals, investigation of the elastic
fibre system of the female canine urethra was per-
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formed (11). Morphometric studies on elastic fibers
in the urethra have been made in the dog (12), bitch
(13), and cat (14). Both male and female guinea pigs
showed great amounts of circularly disposed elastic
fibers in the vesicourethral junction (15). This par-
ticular disposition of fibers may be responsible for
imparting resiliency and plasticity to the vesicoure-
thral junction. Elastic fibers in this place have been
assumed to contribute to the resting urethral clo-
sure pressure. In the bladder base, vesicourethral
junction and urethra, the elastic fibers may be part-
ly responsible for the passive occlusive force in this
region. The presence of elastic fibers in the vesicular
glands, to our knowledge, was not documented. The
aim of this work was to study immunohistochemi-
cally the distribution of elastic fibers and contractile
smooth muscle cells in the bull vesicular glands.

Material and methods

Vesicular gland from five adult bulls was used
in this study. The samples of vesicular gland were
taken out at the local slaughterhouse immediately
upon death. Samples of the tissue were fixed in 10%
formaldehyde in 0.2 mol phosphate - buffered saline
(PBS) for 24h and routinely embedded in paraffin.
The sections 5-um-thick were cut and stained with
haematoxylin-eosin as a general stain. Consecutive
sections were used for histological, control and im-
munohistochemical procedures. For immunohis-
tochemistry, the sections were mounted on slides
coated with 3-aminopropyltriethoxysilane.

For immunostaining procedure, histological sec-
tions were deparaffinised and rehydrated, pretreat-
ed with 3% H,O, in methanol to block endogenous
peroxidase activity and preincubated with 2% goat
serum to mask unspecific binding sites. Washed
sections were incubated overnight with primary
antibody - monoclonal mouse anti-o-SMA (Dako),
dilution 1:200, and monoclonal mouse anti-elastin
(Sigma), dilution 1:5000. The sections were washed
in phosphate-balanced salt solution (PBS) and incu-
bated with biotinylated secondary antibody for 30
min. Washed sections in PBS were incubated with
avidin-biotin-peroxidase complex (Vectastain ABC
kit; Vector, Burlingame, USA). After washing with
PBS, peroxidase activity was visualized with diami-
nobenzidine (DAB) and H,O, in TRIS buffer within
5 min at room temperature. Sections were coun-
terstained with Mayer’s hematoxylin. For negative
controls, the primary antibody was substituted by
PBS.

Results

Anatomically, vesicular gland in bull is a com-
pact, lobulated organ, and histologically it is a
paired, compound tubuloalveolar gland. A muscu-
lar coat consists of an inner layer of circularly ar-
ranged smooth muscle cells and an outer layer in
which the smooth muscle cells have a longitudi-
nal orientation. External to the muscle coat is ad-
ventitia, consisting of loose connective tissue. The
highly vascularised loose connective tissue of the
lamina propria — submucosa is continuous with
the dense connective tissue trabeculae. The inter-
lobular septa are predominantly muscular, derived
from the thick tunica muscularis. The mucosa of
the vesicular gland consists of secretory alveolae
separated by loose connective tissue trabeculae of
different thickness. Intralobular secretory ducts
drain the slightly coiled tubular portions of the tu-
buloalveolar gland. The secretory columnar cells
and the basal cells have lipid droplets, often in an
infranuclear position. An immunohistologic exami-
nation showed that the cells positive for a-smooth
muscle actin (0-SMA) were observed to form thick
tunica muscularis (Fig. 1). The capsule contains a
few smooth muscle cells. Groups of smooth muscle
cells were observed to arise from muscle layer and
enter the mucosa layer. The trabeculae of the lam-
ina propria of different thickness contain bands of
SMC which were seen to be localized centrally. Sin-
gle smooth muscle cells forming incomplete layer
were observed beneath the secretory epithelium
(Fig. 2). Numerous small blood vessels rich in SMC
were present in mucosa layer.

Figure 1: Positive cells for a-smooth actin (brown) forming
thick tunica muscularis (TM). Nuclei were counterstained
with Meyer’s hematoxylin
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Figure 2: Positive cells for a-smooth actin (brown) localized
in trabeculae of lamina propria. Smooth muscle cells are
also beneath the secretory epithelium (arrows). Blood ves-
sels (BV) containing smooth muscle cells (SMC). Nuclei
were counterstained with Meyer’s hematoxylin

Elastic fibers in the vesicular gland were present
within all layers - capsule, the muscular layer, sub-
mucosa and mucosa. Many elastic fibers occur in the
muscular layer and were distributed among bands
of the SMC (Fig.3). In the submucosa and in the mu-

Figure 3: Elastic fibers (EF) are distributed among the
bands of the muscular layer. Nuclei were counterstained
with Meyer’s hematoxylin

cosa layer, elastic fibers were present throughout
the area of the lamina propria, forming thick and
thin trabeculae. In the connective tissue of mucosa,
elastic fibers were seen to be distributed regularly
among the muscle cells and collagen fibers. An ac-
cumulation of elastic fibers occurred next to secre-
tory alveoles to form thick elastic membranes just
beneath the secretory epithelium (Fig.4).

Discussion

In the bovine vesicular gland both structures
studied - the smooth muscle cells and elastic fib-
ers - were seen to be richly developed. As for cells
reacting positively for o-SMA, distributed in all lay-
ers, the muscle layer, submucosa and mucosa layer.
In the muscle layer, which in bull is very thick, the
arrangement of muscle cells is typical for visceral
organs. It consists of typical smooth muscle cells
which were distributed in bands of different thick-
ness, running mostly circularly. As we have seen,
the organization of the SMC in this organ is different
from that in other accessory glands. Thick muscle
layer and rich saturation of the mucosa layer with
smooth muscle cells seem to be specific for these
SexX accessory organs.

The classification of the muscle cells present in
the mucosa, namely those beneath the secretory ep-
ithelium, is not clear. Though these cells displayed
a strong positive reaction for -SMA and presented

Figure 4: Elastic fibers in the trabeculae of the mucosa
form dense notwork. High concentration of elastic fibers
are seen beneath the secretory epithelium (arrows). The
section was counterstained with Meyer’'s hematoxylin
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spindle shape typical for smooth muscle cells, their
cytoplasmic components seemed to be different.
The cells lying under the secretory epithelium were
seen to be more slender with a small amount of cyto-
plasm, whereas the cells inside the trabeculae were
seen to be rich in cytoplasm. Smooth muscle actin
was also proved histochemically in smooth muscle
cells of other organs and cells: in pericytes of blood
vessels (16), in human normal testicular stroma (17,
18) in normal pancreas and various pancreatic le-
sions (19), and in highly differentiated fibroblastic
cells, the so-called myofibroblasts (20-22). The cells
positive for alpha-smooth muscle actin in the stroma
of normal seminal vesicles just beneath the epitheli-
um, which the authors characterized as myofibrob-
lasts were observed (3). Though the cells under the
epithelium and those in the septa of vesicular gland
express 0-SMA typical for smooth muscle cells, the
specific environment and morphological features
of these cells may have also another function than
that ascribed for SMC (23).

There are more data about the presence of myofi-
broblasts in various organs, however, there are still
doubts whether these cells are true myofibroblasts
(24, 25). Evidences reported (3) that the majority of
myoid cells in human testicular seminiferous tu-
bules are myofibroblasts rather than smooth mus-
cle cells, and supposed that these myofibroblasts
may play a role in sperm transport. This mechanism
has been shown also in the rat seminal vesicle (26).
Myofibroblasts have also been identified to play a
role in tissue contraction during wound healing and
contraction (27-30) and in various pathological con-
ditions and organ fibrosis (31-33). The muscle cells
observed in the mucosa layer of vesicular gland may
have the functional properties of byofibroblasts.

The connective tissue of the mucosa of the ve-
sicular gland is specific and differs from similar tis-
sue in other glands. The vesicular gland and pros-
tate are androgen-dependent secretory glands of
the male genital tract. They produce the bulk of the
seminal secretions. In the vesicular gland, androgen
receptors were observed in the lamina propria (1).
Lamina propria and mainly subepithelial area with
muscle cells are very rich in nerve fibers. Around
the glandular secretory alveoles and namely below
the epithelial lining of the glandular duct, a tightly
woven subepithelial plexus was seen which sends
short penetrating branches into the basal zone of
the epithelium (34).

A dense concentration of the elastic fibers was
seen in the bull vesicular glands. Only in a few stud-

ies these fibers were observed in animals. Elastic
fibers have been demonstrated in the urethra of
the dog (12), bitch (13), and cat (14). Both male and
female guinea pigs showed great amounts of circu-
larly disposed elastic fibers in the vesicourethral
junction (15). It seems that vesicular glands are spe-
cific and characteristic with such concentration of
elastic fibers.

In conclusion, in the bull vesicular gland
smooth muscle cells and elastic fibers form an
important structure of the organ. Both structures
are localized within the muscle layer, submucosa
and mucosa. The organization of muscle cells and
elastic fibers is related to the process of the ejec-
tion of sperm and seminal plasma. The particular
disposition of elastic fibers may be responsible for
imparting resiliency and plasticity to the vesicular
gland, allowing it to distend and recoil in response
to ejaculation.

Acknowledgements

This research was supported by Referential Lab-
oratory for Pesticides, UVMF, KoSice.

References

1. Haywarda SW, Baskinb LS, Haughneyb PC, et
al. Stromal Development in the ventral prostate, an-
terior prostate and seminal vesicle of the rat. Acta
Anat 1996; 155: 94-103.

2.0mnoY, Yuasa H, Ohma C, et al. Eosinophils in-
filtration in the rat seminal vesicle associated with
estradiol-17B- related stromal proliferation. J Exp
Med 1995; 175: 163-9.

3. Shimasaki N, Kuroda N, Miyazaki E, et
al.Distribution and role of myofibroblasts in human
normal seminal vesicle stroma. Med Mol Morphol
2007; 40: 208-11.

4. Barth PJ, Schenck zu Schweinsberg T, Ramas-
wamy A, Moll R. CD34 fibrocytes, a-smooth muscle
antigen-positive myofi broblasts, and CD117 expres-
sion in the stoma of invasive squamous cell carci-
nomas of the oral cavity, pharynx, and larynx. Vir-
chows Arch 2004; 444: 231-4.

5. Chauhan H, Abraham A, Phillips RA, Pringle
JH, Walker RA, Jones JL. There is more than one
kind of myofibroblasts: analysis of CD34 expression
in benign, in situ, and invasive breast lesions. J Clin
Pathol 2003; 56: 271-6.

6. lllemann M, Hansen U, Nielsen HJ, et al. Lead-
ing-edge myofibroblasts in human colon cancer ex-



The presence of smooth muscle cells and elastic fibers in the bull vesicular gland 95

press plasminogen activator inhibitor-1. Am J Clin
Pathol 2004; 122: 256-65.

7. Kuroda N, Shimasaki N, Miyazaki E, et al. The
distribution of myofibroblasts and CD34-positive
stromal cells in normal renal pelvis and ureter and
their cancers. Histol Histopathol 2006; 21: 1303-7.

8. Ooi LPJ, Crawford DHG, Gotley DC, Clouston
et al. Evidence that “myofibroblast-like” cells are the
cellular source of capsular collagen in hepatocellu-
lar carcinoma. J Hepatol 1997; 26: 798-807.

9. Ho KMT, Dass N, Brading AF, Noble J. Elastin
in association with the human male membranous
urethral sphincter. Neurourol Urodyn 1997; 16:
454-5.

10. Escala JM, Keating MA, Boyd G, Pierce A, Hut-
ton JL, Lister J. Development of elastic fibers in the
upper urinary tract. J Urol 1989; 141: 969-73.

11. Augsburger H. Elastic fibers system of the fe-
male canine urethra. Histochemical identification
of elastic, elaunin and oxytalan fibers. Anat Histol
Embryol 1997; 26: 297-302.

12. Cullen WC, Fletcher TF, Bradley WE. Histol-
ogy of the canine urethra. II. Morphometry of the
male pelvic urethra. Anat Rec 1981; 199: 187-95.

13. Cullen WC, Fletcher TF, Bradley WE. Histol-
ogy of the canine urethra. I. Morphometry of the fe-
male urethra. Anat Rec 1981; 199: 177-86.

14. Cullen WC, Fletcher TF, Bradley WF . Mor-
phometry of the female feline urethra. J Urol 1983;
129: 190-2.

15. Dass, N, Mcmurray G, Brading A. Elastic fib-
ers in the vesicourethral junction and urethra of the
guinea pig: quantification with computerised image
analysis J Anat 1999; 195: 447-53.

16. Skalli O, Peke M, Peclet M, et al. Alpha-smooth
muscle actin, a differentiation marker of smooth
muscle cells, is present in microfilamentous bun-
dles of pericytes. J Histochem Cytochem 1989; 37:
315-21.

17. Enzan H. Distribution and role of CD34-pos-
itive stromal cells and myofi broblasts in human
normal testicular stroma. Histol Histopathol 2004;
19: 743-51.

18. Maretta M, Marettova E. Immunohistochemi-
cal demonstration of myoid cells in the testis and
its excurent ducts in the domestic fowl. Br Poult Sci
2004; 45: 585-9.

19. Kuroda N, Toi M, Nakayama H, et al. The dis-
tribution and role of myofibroblasts and CD-34 posi-
tive stromal cells in normal pancreas and various
pancreatic lesions. Histol Histopathol 2004; 19:
59-67.

20. Oda D, Gown A, Vande Berg J, Stern R. The
fibroblast-like nature of myofibroblasts. Exp Mol
Pathol 1988; 49: 316-29.

21. Schiirch W, Seemayer TA, Gabbiani G. The
myofibroblast: a quarter century after its discovery.
Am J Surg Pathol 1998; 22: 141-7.

22. Serini G, Gabbiani G. Mechanisms of myofi-
broblast activity and phenotypic modulation. Exp
Cell Res 1999; 250: 273-83.

23. Powell DW, Mifflin RC, Valentich JD, Crowe
SE, Saada JI, West AB. Myofibroblasts. I. Paracrine
cells important in health and disease. Am J Physiol
1999; 277: C1-19.

24. Eyden B. The myofibroblast: an assessment
of controversial issues and a definition useful in di-
agnosis and research. Ultrastruct Pathol 2001; 25:
39-50.

25. Eyden B. Are there myofibroblasts in normal
bladder? Eur Urol 2009; 56: 427-9.

26. Davidson RA, Mc Closkey KD. Morphology
and localization of interstitial cells in the guinea pig
bladder: structural relationships with smooth mus-
cle and neurons. J Urol 2005; 173: 1385-90.

27. Gabbiani G, Ryan GB, Majno G. Presence of
modified fibroblasts in granulation tissue and their
possible role in wound contraction. Experientia
1971; 27: 549-50.

28. Darby I, Skalli O, Gabbiani G. Alpha-smooth
muscle actin is transiently expressed by myofibrob-
lasts during experimental wound healing. Lab In-
vest 1990; 63: 21-9.

29. Eddy R, Petro J, Tomasek J. Evidence of the
non-muscle nature of the myofibroblast of granula-
tion tissue and hypertrophic scar. Am J Pathol 1988;
130: 252-60.

30. Vande Berg J, Adzick N, McGillivray T,
Desmouliere A, Gabbiani G. Phenotypic and func-
tional features of myofibroblasts in sheep fetal
wounds. Differentiation 1994; 56:173-81.

31. Adler K, Craighead J, Vallyathan N, Evans J.
Actin-containing cells in human pulmonary fibro-
sis. Am J Pathol 1981; 102: 427-37.

32. Nagle R, Kneiser M, Bulger R, Benditt E. In-
duction of smooth muscle characteristics in renal
interstitial fibroblasts during obstructive nephropa-
thy. Lab Invest 1973; 29: 422-7.

33. Rudolph R, McLure W, Woodward. Contractile
fibroblasts in chronic alcoholic cirrhosis. Gastroen-
terology 1979; 76: 704-9.

34. Marettova E, Legath J. Immunolocalization of
the nerve fibers in the vesicular gland of the bull
Folia Vet 2009; 53, 198-201.



96 E. Marettova, J. Legath

PRISOTNOST GLADKIH MISICNIH CELIC IN ELASTICNIH VLAKEN V MEHURNICI BIKOV
E. Marettova, J. Legath

Mehurnica je Gvrst, reznjiCast organ, obdan s kapsulo iz gostega, neenotnega vezivnega tkiva, ki vsebuje nekaj gladkih

co. V podpornem tkivu sluznice gladke misicne celice oblikujejo trakove razlicnih dimenzij, ki so razli¢cno razporejeni. Pod
epitelijem so bile vidne posamezne misiéne celice. Elasticna vlaka, ki locujejo izloGevalne mesicke, so bila nakopi¢ena v
vezivnem tkivu. V blizini epitelija smo opazili goste snope elasti¢nih vilaken. Gosti snopi elasticnih viaken v mehurnici naj bi
skupaj z gladkimi misi¢nimi celicami sodelovali pri hitrem sprosc¢anju izlockov in prerazporeditvi sluznice pred ejakulacijo
in po njej.

Kljuéne besede: mehurnica; gladke misic¢ne celice; elasti¢na vlakna; bik; imunohistokemija



