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Gross and Histoarchitecture studies on the Epididymis of Indian Mongrel Dogs
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ABSTRACT

Study on the gross and micro anatomical details of the epididymis of dogs from pre- and post-pubertal
age groups were recorded. The epididymis was attached to the dorso-lateral surface of the testis. The epididymis
was attached to the cranio-dorsal margin of the testis. Values on the various gross morphometric parameters
showed a significant difference as age advanced in both the species. Epididymis was covered by tunica albuginea
composed of a tunica fibrosa and tunica vasculosa. The epithelium of epididymis was made of pseudostratified
ciliated columnar type. Basement membrane of tubule, blood vessel and stereocilia showed intense activity of
mucopolysaccharides. Spermatozoa were situated in longitudinal disposition with their major axis parallel to
the apical surface of the epithelium and perpendicular to the larger diameter of the epididymal duct. Spermatozoa

formed compact packages within the lumen of epidymis.
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INTRODUCTION

A steady increase in the pet and stray animal
population has paved way for an increase in
infertility cases in both canine species ,thus
emerging as a major threat to public health. This
created the need to study and understand canine
breeding and infertility. The testis is an endocrine
as well as an exocrine gland. The maturation of
reproductive system depends on the capacity of the
production quantity of androgens from the
interstitial cells and the production of optimal
number of viable sperms from the testis (Hafes and
Hafes, 2000). At various ages the male passes
through certain androgenic phases, Leydig cells of
the testis secretes the testosterone which influences
the development of testis and accessory
reproductive structures. The characterization
puberty with associated changes in the reproductive
organs is the available tool for selection of a male
for breeding (Verma and Sahni, 1997). The impact
of age on male fertility has been extensively studied
in men; however, such information is limited in
dogs. In humans, testicular volume, the number of
germ cells and Sertoli cells, serum testosterone
levels, daily sperm production, sperm viability, and
sperm fertilizing capacity are known to decrease
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in older men (Gunes et al., 2016). A thorough
knowledge of histological changes is also very
essential to gain a comprehensive knowledge on
the reproductive physiology and to form a base line
for interpretation of various pathological conditions
of the testis and duct system. Keeping this in view,
the present studywas designed to create basic
documentary evidence about the histological
details about the testis of dogs and cats during pre-
pubertal and post pubertal stages.

MATERIALS AND METHODS

The samples were collected from apparently
healthy animals admitted for elective castration.
age of dogs were determined based on the owner’s
history. According to age, the animals were
classified into two groups as pre-pubertal and post-
pubertal animals. The animals were subjected to
castration as per the standard protocol under strict
aseptic conditions. The tissue samples were
washed with normal saline and fixed in 10 per cent
neutral buffered formalin and Bouin’s fixatives.
The tissue samples were processed as per the
standard procedures (Spencer and Bancroft, 2013).
Sections of 5 — 6 um thickness were used for
routine Haematoxylin and Eosin procedure and
special staining techniques namely, Haematoxylin
and Eosin (H&E) method (Bancroft, 2013),
Masson’s Trichrome method (Luna, 1968), van
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Gieson’s method for collagen fibres (Luna, 1968)
and Gomori’s silver method for reticular fibers
(Luna, 1968). Micrometrical observations were
recorded by calculating the average of four fields
from each prepared slide. These observations were
recorded for various parameters like, number of
Sertoli cells /mmz2, thickness of testicular capsule
(¥am), diameter of the seminiferous tubules (Y2am)
and height of the seminiferous tubules (¥am).

RESULTS AND DISCUSSION
Gross morphology

In dogs, the epididymis was firmly attached
to the caudo-lateral border of testis, Similar
observations were made by Dyce et al. (2017) in
dogs and cats ,Bhagyalakshmi et al.(2020) in dogs,
Paul et al. (2020) in Asiatic Lion, Ziehmer et al.
(2013) and Konig and Liebich (2014) in pigs. The
epididymal duct was divided into caput, corpus and
cauda regions. Caput and cauda attached to the
cranial and caudal poles of testis as reported by
Evans et al.(2019). The epididymis appeared as a
straight elongated tubular structure in dogs. The
caput and cauda epididymis were firmly attached
to the testicular capsule and was reddish white in
colour. This is in agreement with the findings of
Dyce et al.(2017) in domestic animals.

Histology of epididymis

In the present study, no histological
differences were observed between the epididymis
of right and left side.

Capsule and stroma

The epididymal duct was covered by tunica
albuginea and was further differentiated into tunica
fibrosa and tunica vasculosa (Fig.01). In the present
study the tunica albuginea of epididymis consisted
mainly of collagen (Fig.02) and reticular fibers
(Fig.03)with few elastic fibers (Fig.04) surrounding
the blood vessels. Similar findings were reported
by Parul (2015) in sheep who stated that
mesenchymal connective tissue formed the future
tunica albuginea on 65" day of gestation. He further
reported that the thickness of capsule further
increased with abundant reticular and collagen
fibers while the tunica vasculosa contained large
blood vessels by 137" day of gestation within the
capsule.
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Parenchyma

The parenchyma of epididymis consisted of
tubules with distinct boundaries of connective
tissues. A thin layer of smooth muscle cells
surrounded the epithelium of entire epididymal
tubules (Fig.05). Similar finding was reported by
Cleland (1957) and Hoffer et al. (1973) in rat,
Nabeyama and Leblon (1974) in monkey and Eurell
and Brian (2006) in bull. Moustafa and Hafez
(1971) reported that a thin layer of smooth muscle
cells surrounded the epithelium of entire
epididymal duct in bovine foetus and the thickness
of these layers increased distally. Flickinger et al.
(1978) stated that the epithelium of the hamster
epididymis is composed of several cell types. The
PC (Principal cells) were most numerous and
accompanied by small BC (Basal cells) with few
organelles and by halo cells. The proximal part of
the epididymis contains AMRC (Apical
mitochondria-rich cells). The epithelium of
epididymis tubule consisted of several cell types -
Principal cells (PC), Basal cells (BC), apical
mitochondria-rich cells (AMRC) and halo cells.
PC were tall columnar and extended the full
thickness of the epithelium from basal lamina to
the lumen (Fig.06). The apical surface of PC
showed long stereocilia, which often branched near
their base. The lumen of the epididymis contained
spermatids and breakdown products in addition to
spermatozoa. Flickinger et al. (1978) stated that
the epithelium of the hamster epididymis is
composed of several cell types. According to him,
PC (Principal cells) were the most numerous and
were accompanied by the small BC (Basal cells)
with few organelles and by halo cells. The proximal
part of the epididymis contained AMRC (Apical
mitochondria-rich cells).

Epithelium

The lining epithelium of efferent ductules
was simple cuboidal to low columnar with
scattered basal cells and that of ductus epididymis
and ductus deferens was pseudostratified ciliated
columnar epithelium (Fig.07 & 8). Similar findings
were reported by Wrobel (1972) and Eurell and
Brian (2006) in bovine. Singh and Dhingra (1971)
observed that the ductus epididymis in buffalo was
lined by pseudostratified columnar epithelium
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surrounded by small amount of loose connective differentiated later on into the characteristic tall
tissue. Naidu (1991) observed that the epididymal columnar cells with stereocilia in bovine foetus.
tubules in ram lambs revealed pseudostratified Gaykee et al.(2008) stated that the pseudostratified
columnar epithelium. Russe and Sinowatz (1991) columnar epithelium of epididymal tubule in horse
reported that epididymal duct showed simple had tall columnar principal cells and short basal
cuboidal to low column are pithelium, which cells.

Fig.03 Fig.04

Fig.1 Photomicrograph of epididymis from pre-pubertal dog showing the tunic fibrosa (Tf) and Tunica vasculosa (Tv) of the capsule Masson;s trichrome X
100 Fig.2 Photomicrograph of epididymis from post-pubertal dog showing the Capsule Smf —Smooth muscle fibre BV-Blood Vessel Masson’s trichrome
X 400 Fig.3 Photomicrograph of testis and epididymis from pre-pubertal dog showing the distribution of collagen fibres in the capsule and septulae (arrow
heads) Van Gieson’s X 100 Fig.4.Photomicrograph of testis and epididymis from pre- pubertal dog showing the distribution of reticular fibres in the capsule
and septulae (arrow heads) Gomori’s X 100

Fig.5 Photomicrograph of epididymis from pre-pubertal dog showing C-Capsule, BV-Blood vessel E-Epithelium, St-Stromal tissue H& E X100 Fig.6
Photomicrograph of epididymis from pre-pubertal dog showing the distribution of the cellular details of the lining epithelium Bm-Basement membrane, Bc-
Basal cells,Pc-Principal cells Sc-Stereocilia H& E X 400 Fig.7 Photomicrograph of epididymis from pre-pubertal dog showing the distribution of the
cellular details of the lining epithelium Bm-Basement membrane, Bc-Basal cells,Pc-Principal cells Sc-Stereocilia My-Myoid cell H& E X 400 Fig.8
Photomicrograph of epididymis from post-pubertal dog showing the lining epithelium Bm-Basement membrane, Bc-Basal cells,Pc-Principal cells Sc-
Stereociliab Epi-Pseudostratified ciliated columnar epithelium H& E X 400
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