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Light and Electron Microscopic Investigations on The Adult
Badger’s (Meles meles) Testis*
Testes of the badger (Meles meles), obtained in Eastern Anatolia, were observed using light and
transmission electron microscopy (TEM). For this purpose, five adult badgers were used.
It was seen that testicular parenchyma consisted of lining cells of the seminiferous tubules and
their ducts as well as interstitial cells. It was determined that the sertoli cells rest on the basal
lamina of tubul. It was stated that they were relatively few in number and were spaced along the
tubule. Their cytoplasm contained a number of mitochondria with different shape. Leydig cells were
large and acidophilic cells. Spermatogonia were characterised by a large round or oval nucleus
with condensed chromatin. Primary spermatocytes were the largest germ cells seen within the
seminiferous tubule. The apical head of spermatid was entered to cytoplasm of sertoli cell.
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Erişkin Porsuk (Meles meles) Testis’i Üzerinde Işık ve Elektron Mikroskopik
İncelemeler
Çalışmada, ışık ve elektron mikroskobu (TEM) kullanarak Doğu Anadolu bölgesinde yakalanan
porsuk (Meles meles) testis’leri incelendi. Bu amaçla 5 erişkin porsuk kullanıldı.
Testis parenşiminin, seminifer tubulün sıralı hücreleri ve onların kanalları ile interstisyal hücrelerden
oluştuğu gözlendi. Sertoli hücrelerinin tubulün bazal laminası üzerinde olduğu saptandı. Bunların
az sayıda olduğu ve tubul boyunca aralıklı olarak dizildikleri tespit edildi. Sitoplazmaları farklı
şekillerde çok sayıda mitokondriye sahipti. Leydig hücreleri büyük ve asidofilik hücrelerdi.
Spermatogonia, yoğun kromatinli büyük, yuvarlak veya oval bir çekirdekle karakterize idi. Primer
spermatositler, seminifer tubul içinde görülen en büyük germ hücreleriydi. Spermatid’in apikal başı
sertoli hücre sitoplazmasına girmişti.
Anahtar Kelimeler: Testis, porsuk, Meles meles, ışık mikroskop, elektron mikroskop.

Introduction
The badger (Meles meles,), which is the subject of this study, belongs to the
Mustelidae family, order carnivora. With its striking black and white striped head, the
badger is one of our most instantly recognisable mammals (1, 2).
The light and electron microscopic structure of the normal testis has been described
in several species: human (3-5), rat (6, 7), rabbit (8, 9), dog (10, 11). However, there
was no study on the histologic structure of testis in badger.
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Therefore, this study was focused on the investigation of the histology of testis in
adult badgers to make a contribution to knowledge in this field.
The purpose of this study was to examine, with the light and TEM, the structure of
testis in adult badger, in order to compare the results with those previous reports in
other rodentia.
Material and Methods
Five adult badgers (Meles meles, Linnaeus, 1758) were trapped in Eastern Anatolia.
Tubular diameter were measured by using ocular micrometry for morphometric analysis.
Light Microscopy: Under penthotal-induced (6 ml/kg) anaesthesia, the testes were
removed. Samples of testes were fixed in Bouin’s solution. Tissue samples were
routinely processed through a graded series of alcohols, cleared in xylol and embedded
in parafin. 7 µm thick sections were obtained and stained with haematoxylin and eosin
and PAS.
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Electron Microscopy: Pieces of testes were fixed in
cacodylat-buffered 4.5% glutaraldehyde. They were cut
3
into smaller pieces (approximately 1 mm ), post-fixed in
1% osmium tetroxide. The fixed tissues were dehydrated
by passage through a graded series of ethanol, and
embedded in Araldite.
Serial semithin sections were cut at approximately 1
μm thickness, stained with toluidine blue, and observed
under light microscopy. Thin sections were cut for
electron microscopy with glass knives with ultratome.
Sections were stained with either lead citrate or double
stained with uranyl acetate followed by lead citrate, and
examined under a Zeiss EM-9A electron microscope.
Results
Light microscopy: The two principal parenchymal
components of the testis were the seminiferous tubules
and endocrine cells of the interstitium. The basement
membrane was surrounded the tubules. Each
seminiferous tubule was approximately 437 μm in
diameter. A few of them were convoluted and the others
were usually oval or round in shape. Intertubular areas of
testis were narrow. As a result of this, interstitial tissue
was scarce. It was seen capillaries in the connective
tissue. The tubules consisted of a few sertoli cells and
spermatogenic cells. Leydig cells within interstitial
regions were visible. Myoid cells was formed a single
layer in the peritubular tissue. The nuclei of myoid cells
was flat and long (Figure 1, 2).

Figure 2. Light microscope photograph of seminiferous
tubules. a: Spermatogonium b: Primary spermatocytes
c: Spermatid
sh: Sertoli cell
m: Myoid cell
k:
Capillary.
The spermatogonia were located on or near the
tubule basal lamina. It had relatively little cytoplasm.
Spermatogonia were characterised by a large round or
oval nucleus with condensed chromatin. Primary
spermatocytes were readily recognised by their
extensive cytoplasm and large nuclei. They were the
largest germ cells seen within the seminiferous tubule.
The spermatid was a spherical cell, and had a mediumsize pale, round, or oval nucleus. The spermatozoon was
an extremely elongated structure (Figure 1,2).
In the surrounding interstitial tissue, scattered large
leydig cells were observed. Leydig cells were generally
found singly and sometimes they were in groups in the
supporting tissue. They were generally around
capillaries. Leydig cell nucleus was large, round or oval
with dispersed chromatin, and it was usually exantrically
situated. The nuclei had a clear nuclear membrane.
Leydig cells had an eosinophilic cytoplasm (Figure 1).
Transmission electron microscopy: Cytoplasm of
the sertoli cell was clear. There were a number of
mitochondria in their cytoplasm. They have elongated,
oval and round shaped. Elongated mitochondria were
striking. This represented active of sertoli cells (Figure 3).

Figure 1. Light microscope photograph of seminiferous
tubules. a: Spermatogonium b: Srimary spermatocytes
c: Secunder spermatocytes d: Spermatid sh: Sertoli
cells and L: Leydig cells.

The apical head of spermatid was entered to
cytoplasm of sertoli cell and the apical head of slightly
elongated spermatids was occasionally surrounded by
the laminated sER (Figure 4).

Sertoli cells were tall and triangular, with cytoplasm.
Cellular margins were difficult to distinguish by light
microscopy. Sertoli cell nuclei were readily identified and
were usually found towards the basement membrane of
the seminiferous tubule. The sertoli cell nucleus was
ovoid in shape with a prominent nucleolus. Sertoli cells
had an extensive cytoplasm (Figure 1, 2).

Spermatogonia were characterised by a large round
or oval nucleus with condensed chromatin. Granular
endoplasmic reticulum was seen within the cytoplasm of
spermatogonia. A number of mitochondria were also
recognized. They had various shapes and sizes (Figure
5).
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Figure 3. Electron microscope photograph of cytoplasm
of sertoli cell. It was seen a lot of long and oval shaped
mitochondria

Haziran 2010

Figure 6. The structure of primary spermatocyte. n:
Nucleus
m: Mitochondria G: Golgi apparatus
e:
Smooth endoplasmic reticulum
The nucleus of spermatid was small and oval in
shape. Mitochondria were seen in the cytoplasm of
spermatid.
Discussion
It has been reported that the interstitial distance
between seminiferi contorti was quite large in the adult
rabbits (9) and in the adult squirrels (12). In the present
study, interstitial distance was narrow.
The diameter of tubulus seminiferus contortus was
notified as 186 μm (13) and 181.5 μm (11) for the adult
dogs. This was found as 437 μm for badger in this study.

Figure 4. It was seen that the apical head of spermatid
was entered to cytoplasm of sertoli cell.

There were different findings about the shape of
sertoli cells as pyramid (14), columnar (3) and irregular
(11). In this study, the shape of sertoli cells was
determined as triangular in badgers.
The present study showed that there was a lot of oval
and long mitochondria in the cytoplasm of sertoli cells in
the adult badgers. Similar results have been reported for
human (3, 15) and water buffalo (16).

Figure 5. Electron microscope photograph
spermatogonium. n: Nucleus m: Mitochondria
Granular endoplasmic reticulum

of
g:

Primary spermatocytes had a large and round nuclei.
There were nuclear pores on the nuclear membrane. A
well developed golgi apparatus and mitochondria were
found within their cytoplasm (Figure 6).

Leydig cells were found singly or colony of various
sized cells with large and vesicular single nucleus in
human (5). Leydig cells were defined as pyramidal
shaped and colonized with various size around blood
vessel in the adult rabbits (9). In rats, leydig cells were
defined as irregular polygonal shaped with eosinophylic
cytoplasm and large nucleus without chromatin (6, 7). In
this study, leydig cells were determined as generally
single or rarely grouped with eosinophylic cytoplasm and
large nucleus in the adult badgers.
It was reported that nuclei of leydig cells situated
exantricallly in rats (6). We also found an eccentric
nucleus in leydig cells of the adult badger.
It was reported that pig, horse and opossum have
more leydig cells that occupied nearly all intertubular
space (3). In this study, it was observed that leydig cells
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were present in intertubular areas as single or small
groups in badgers.
Ross et al (15) and Leeson et al (14) reported that
myoid cells composed a single layer in rodentia.
However, peritubular tissue was formed by 3-5 myoid
cells layer in human. Prakash et al (17) presented that
myoid cells were mostly two to three layered in bonnet
monkey. In the present study, it was observed that myoid
cells composed only a single layer in badgers.

F.Ü. Sağ. Bil. Vet. Derg.

Jurado et al (18) found that apical head of spermatid
was inserted in the cytoplasm of sertoli cell. We also
determined similar result in badger.
In conclusion, light and electron microscopy
examinations results of this study showed that the
structure of badger’s testis has many similarities with that
of the other mammalian.
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