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ABSTRACT

The elastic fibres are particularly important for the
structural integrity and function of the prostate. In this
study, the elastic fibres of the normal dog prostate gland
were identified by immunohistochemistry. In the capsule,
the elastic fibres form membranes of different thicknesses-
located mainly in the intermediate and deep zones. Large
trabeculae which extend from the capsule contain elas-
tic fibres with a prevalence in the longitudinal direction.
Around blood vessels, the elastic fibres are concentrated
and form annular structures. In the fine septa support-
ing the lobules,elastic fibres form a fine elastic meshwork.
Between the secretory units of the prostate gland,the fine
elastic fibres are located under the secretory epithelium.
An increase of elastic fibres around the ducts entering the
urethra was observed. An accumulation of elastic fibres in
the capsule and stromal septa may participate in the re-

leasing of secretory products during ejaculation.
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INTRODUCTION

The presence of elastic tissue as a normal component of
the stromal tissue has been reported ingenito-urinary or-
gans. Most studies have been related to the urinary organs.
In the female canine urethra,the elastic fibres system was
described by Augsburger [1] and in the vesicourethral
junction and urethra of the guinea pig by Dass et al. [2].
Murakumo etal. [11] in their scanning electron micro-
scopic study,observed three dimensional arrangement of
collagen and elastin fibres in the human urinary bladder.
Elastin was also found in association with the human male
membranous urethral sphincter [7].

Prostatic disorders are accompanied by extensive but
poorly understood modifications of the cells and surround-
ing extracellular matrix. In the human prostate, the distri-
bution of the elastic system fibres in prostatic disorders
have been reported [15] and a positive correlation between
the tumour progression and the presence of elastic fibres in
the tumour stroma was found [8]. The elastin as a stromal
component was increased in benign prostatic hyperplasia

patients [12]. The elastic components in these cases were of



variable thicknesses and formed a three-dimensional net-
work at the base of the epithelium. These results indicate,
that prostate cancer cell invasion involves extensive remod-
elling of the fibres of the elastic system.

Studies on the occurrence of elastic fibres in the acces-
sory glands in animals are scarce. By immunohistochemical
methods elastic fibres were localized in the bovine vesicu-
lar gland [9].The presence of elastic fibres in the prostate is
generally accepted, but their distribution is not well known.
Dimitrov [4] described the elastic fibres in the prostate
gland of the cat and Delella and Felisbino [3] in the
rat. Little is known about the presence and arrangement of
the elastic fibrillary components of the stroma of the nor-
mal prostate in the dog. Therefore, the aim of this work was
to study the distribution of elastic fibres in the supporting

tissue of the dog prostate by immunohistochemical means.

MATERIALS AND METHODS

Tissue samples of the prostate glands from five clinical-
ly healthy adult dogs (German Shepherd, age 3 to 4 years)
have been used in this study. Samples of the tissue were
fixed in 10 % neutral formalin in 0.2 mol phosphate buffer
for 24h, then washed, dehydrated, cleared in xylene, and
thereafter routinely embedded in paraffin for histological

and immunohistochemical studies.

Immunohistochemistry

Sections 5mm thick were collected on silanized glass
slides, dewaxed with xylene, and rehydrated in a descend-
ing ethanol series. Immunohistochemistry was performed
by the streptavidin-biotin peroxidase method. Endogenous
peroxidase activity was blocked by treating the tissue sec-
tions with 3 % hydrogen peroxide in methanol for 30 min.
Nonspecific protein-protein interactions were blocked
by incubating the sections with 3% Bovine Serum Albu-
min (BSA) (Sigma) in phosphate-balanced salt solution
(PBS) containing 0.1 % Tween 20 for 1 hour. Monoclonal
antibodies against elastin (Sigma, 1:5000) were used. The
primary antibodies were diluted in 1% BSA in PBS, and
incubated overnight at 4 °C. The sections were then washed
and incubated with a secondary peroxidase-conjugated an-
tibody. After washing with PBS, the peroxidase activity was
visualized with 0.05% 3.3 "-diaminobenzidine and 0.03 %

v/v H)0,. The slides were counterstained with Mayer’s

haematoxylin, air dried,and mounted in Entellan (Merck,
Darmstadt, Germany). Negative controls were performed

by omitting the primary antibodies.

RESULTS

Histologically, the prostate gland is a tubuloalveolar
gland and consists of two portions: the external (compact)
and internal (disseminate). The capsule and stromal septa
of the prostate consists of fibrous connective tissue in which
smooth muscle cells, fibroblasts, collagen and elastic fibres
have been identified.

Immunohistochemically, in the capsule elastic tissue
reactive to elastin antibody occupy the intermediate and
inner zones and consists of elastic membranes and less
of fibres (Fig. 1).In the large septa arising from the cap-
sule and those between the lobules the elastic fibres form
a dense elastic meshwork (Fig. 2) with a prevalence of the
fibres in the longitudinal direction. Elastic fibres in differ-
ent amounts are in the interlobular septa and in increased
number around the blood vessels (Fig. 3). Between the se-
cretory units of the prostate gland the elastic fibres were
seen to form an elastic meshwork, whereas between the
secretory alveoli elastic fibres they are arranged longitu-
dinally (Fig. 4). In the wall of stromal arteries, the elastic
fibres were barely present. A concentration of elastic fibres

was found around the ducts and in the area of the urethra
(Fig. 5).

DISCUSSION

The stroma of the prostate gland is dynamic tissue which
directly influences the behaviour of the epithelium and is
activated in response to injuries [6, 13, 14]. Previous stud-
ies have suggested that elastic tissue is a normal component
in the genito-urinary region [1, 11]. Our results showed
that the capsule of the dog prostate contain a large number
of elastic membranes of different thicknesses forming one
thick layer and partially integrated in the muscle layer of
the capsule. In the stroma of the canine prostate, like in the
cats [4], the elastic fibres were observed with almost equal
density in the different parts of the glandular interstices.
The elastic fibres and membranes were observed mainly in

large interlobular septa, where they were intermingled with



Fig. 1. Capsule and underlying tissue of the prostate. The capsule revealed
elastic thick membranes (EM). Magn. x 450

Fig. 2. Section of the large trabeculae. Elastic fibres (EF) form a dense meshwork with
a prevalence in the longitudinal direction. Magn. x 450



Fig. 3. Section of prostatic lobule. Elastic fibres in different amount
are increased around blood vessels (arrows). Magn. x 200

Fig. 4. Section of prostatic lobule. An accumulation of elastic fibres and membranes (arrows)
among the secretory alveoli with secretory epithelium (EP). Magn. x 1000



Fig. 5. Prostatic duct opening into prostatic portion of the urethra.
An accumulation of elastic fibres below the lining epithelium (arrows). Magn. x 200

smooth muscle cells. Among the secretory alveoli, elastic
fibres are involved in a concentric fibrous extracellular ma-
trix surrounding the normal acini. The stroma undergirds
the acinar epithelium through its fibromuscular substance
[5]. In the rat prostate, the elastic fibres in this area were
thin and inconspicuous as was described [3].

An accumulation of elastic fibres was observed in the
connective tissue in the area of the urethra. A similar in-
crease of elastic fibres was reported in the vesicourethral
junction and urethra of the guinea pig [2] and also in the
cat [4]. An abundance of elastic fibres amongst the smooth
muscle bundles associated with the human male membra-
nous urethral sphincter has been reported by Ho etal. [7].
The fibres were seen to be associated with the longitudinal
smooth muscle bundles of the urethra and urinary bladder
of the guinea pig [10, 11]. Dass et al. [2] considered the
elastic fibres associated with the smooth muscle bundles of
the urethra suitable for both uniting the contractile force of
the smooth muscle bundles to shorten the urethra, as well
as augmenting passive recoil of the longitudinal smooth

muscle bundles, hence restoring the urethral in length.

The number and organization of elastic tissue change
in the case of benign prostatic hyperplasia where the larger
proportion of elastin in the area of the urethra and at the
base of prostate was noted [12]. In benign prostatic hyper-
plasia the elastic components were of variable thickness
and formed a three-dimensional network at the base of
the epithelium [15]. An increased variability in the elastic
fibre distribution was observed in adenocarcinomas, de-
pending on the tumour grade. In adenocarcinomas with
little differentiation, in some hyperplasic acini, and in the
stroma adjacent to tumour masses, ruptured and residual
elastic fibres indicative of matrix degradation or remodel-
ling were seen. In more undifferentiated tumours, a pre-
elastic network, perhaps indicative of a new extracellular
matrix microenvironment was seen [15]. These results in-
dicate that prostate cancer cell invasion involves extensive
remodelling of the fibres of the elastic system. According
to Delella and Felisbino [3], the deposition of colla-
gen and elastic system fibres in the prostatic stroma may
counterbalance the absence of smooth muscle tone during

a-blockers treatment.



Although it is supposed that elastic fibres in the pros-
tatic connective tissue are predominantly mechanical, they
may also have a specific function. The elastic fibres may play
a role in the resistance of these components in the prostate
during secretory activity and in restoration after expulsion
of prostate secretion following ejaculation. An accumula-
tion of elastic fibres present around the external layer of
blood vessels may be involved in this action. According to
Weinberg etal. [16], the ability of elastin-rich structures
to deform and subsequently recover depends on the inter-
actions of elastin with other fibrillary components and with

proteoglycans and non-collagenous glycoproteins.

CONCLUSIONS

The results of this study revealed that the capsule and
stroma of the dog prostate was rich in elastic tissue. The
capsule of the dog prostate contained a large number of
elastic membranes of different thicknesses forming one
thick layer and partially integrated in the muscle layer of
the capsule. In the stroma of the canine prostate, the elastic
fibres were observed with almost equal density in the dif-
ferent parts of the glandular interstices. Among the secre-
tory acini, elastic fibres were involved in concentric fibrous

extracellular matrix.
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