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INTRODUCTION
The asiatic black bear (Ursus	thibetanus) is the largest forest-dwelling bear in the Himalayan 
region. They are also called moon bears due presence of half-moon-shaped markings in the 
pectus. They undergo hibernation during the winter season. They are omnivore animals. 
The present population of Asiatic Black Bear in India is 5000-7000. Their population is 
decreasing day by day due to poaching as well as human interference. The status of the 
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The	current	study	was	conducted	to	evaluate	the	microscopic	changes	of	the	Asiatic	black	bear	
(Ursus	 thibetanus)	 testicle.	 The	 testes	 were	 collected	 during	 the	 castration	 of	 the	 oldest	
Rehabilitated	Asiatic	black	bear	 from	the	Centre	 for	Bear	Rehabilitation	and	Rescue,	Pake	
Tiger	Reserve	Forest,	Arunachal	Pradesh,	India.	After	collection,	the	samples	were	processed	as	
per	standard	protocol.	In	the	present	study,	it	was	observed	that	the	testes	of	the	Asiatic	black	
bear	were	covered	by	a	serous	layer	of	tunica	vaginalis.	The	seminiferous	tubules	contained	
numerous	 spermatogenic	 cells	 like	 spermatogonia,	 primary	 spermatocytes,	 secondary	
spermatocytes,	spermatids,	and	spermatozoa	as	well	as	Sertoli	cells.	The	shapes	of	the	Sertoli	
cells	were	pyramidal.	Among	the	seminiferous	tubules,	 interstitial	cells	were	observed.	The	
lumens	of	the	epididymis	were	lined	by	pseudostrati�ied	ciliated	columnar	epithelium.

Keywords-	Anatomy,	Asiatic	Black	Bear,	Testes.

animal as per the international union for conservation of nature 
is vulnerable and as per the wildlife protection act, 1972 is the 
schedule –I animal [6]. Testes are cytogenous glands and it is a 
vital organ of the male reproductive system. The testes have 
both exocrine (spermatozoa secretion) and endocrine secretion 
(hormone secretion) functions. Since there is very scanty 
literature on the testes of the Asiatic black bear (Uresus	
thibetanus), being a vulnerable as well as scheduled –I animal of 
wildlife, hence the present study was designed to establish an 
anatomical norm on this organ of the male reproductive system.

MATERIALS	AND	METHODS
The study was conducted on the two numbers testes of the 
Asiatic black bear (Ursus	thibetanus). The two numbers of testes 
were collected during the castration of the oldest Rehab Asiatic 
black bear (Uresus	 thibetanus) of the Centre for Bear 
Rehabilitation and Rescue Centre, Pake Tiger Reserve Forest, 
Arunachal Pradesh, India with the standard protocol. After 
collection, the sample was kept in 10% formalin and then sent to 
the Department of Anatomy & Histology, College of Veterinary 
Science, Assam Agricultural University, Khanapara, Guwahati, 
Assam, India for anatomical study. After that, macro anatomical 
studies were made on it. Then the tissue of the testes was 
processed as per the standard technique of procedure [5]. The 
paraf�in blocks were sectioned in Shandon Finesse microtome 
at 5µm thickness and the sections were stained with Mayer's 
Haematoxylin and Eosin staining technique for Cellular details 
as per the methods of [5].

RESULTS	
Grossly, the testes of Asiatic Black bears were solid glands. It 
consisted of two surfaces viz., lateral and medial, and two ends 
i.e., upper end and lower end. The lateral surface of the testes 
was convex and the medial surface of the testes was �lat (Fig.2). 
The upper end of the testes was occupied by the caput of the 
testes whereas the lower end of the testes was attached to the 
tail of the epididymis. The testes were covered by tunica 
vaginalis, tunica albuginea, and tunica vasculosa from outside to 
inwards. Mediastinum testis was observed in the center of the 
testes of the Asiatic Black Bear. Histologically, the testis of the 
Asiatic Black Bear was covered by tunica albuginea which is a 
solid capsule of dense irregular connective tissue.  The 
connective tissue layer i.e., the tunica albuginea was covered by 
the serous layer i.e., the tunica vaginalis. The Tunica vasculosa 
layer was present in the deeper part of the tunica albuginea (Fig. 
3). The parenchymatous part of the testes was divided into 
lobules by thick trabeculae or septae which were extended from 
the tunica albuginea.  A cross-section of blood vessels was found 
in the trabeculae. The lobules of the testes were composed of 
seminiferous tubules, interstitial tissue, interstitial cells, and 
blood vessels. Each Seminiferous tubule was surrounded by a 
basement membrane along with smooth muscles. These tubules 
contained Sertoli cells as well as spermatogenic cells viz.,	
spermatogonia ,  primary spermatocytes ,  secondary 
spermatocytes, spermatids, and spermatozoa (Fig.4). The 
Sertoli cells were pyramidal-shaped and they extended from 
basal lamina to the lumen of seminiferous tubules. The Sertoli 
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cells were pyramidal-shaped and they extended from the basal 
lamina to  the  lumen of  seminiferous tubules .  The 
spermatogonia were very distinct near to the basement 
membrane whereas the spermatids and spermatocytes were 
present towards the lumen of the seminiferous tubules. The 
mature spermatids, as well as few spermatozoa, occupied the 
lumen of seminiferous tubules. The lumens of the seminiferous 
tubules were occupied by cytoplasmic extension of 
spermatogenic cells. Interstitial connective tissue and abundant 
interstitial cells or Leydig cells along with a cross-section of 
blood vessels were present in interlobular space (Fig. 5 and 6). It 
was observed that the interstitial cells were present in clusters 
except for a few cells which were singly present. 
Macroscopically the epididymis was divided into caput, corpus 
and cauda. It was attached with testes (Fig.2). The lining 
epithelium of the epididymis was pseudostrati�ied ciliated 
columnar epithelium along with basal and columnar cells (Fig. 
8). The lumens of the epididymis were wide (Fig. 7). The cilia of 
epididymis were stereocilia which help in the movement of 
spermatozoa. Spermatozoa were also observed in the lumen of 
the epididymis. The ductular epithelium is surrounded by layers 
of loosely arranged smooth muscles and a basement membrane.

DISCUSSIONS
Grossly, the testes of Asiatic Black bears were solid glands. It 
consisted of two surfaces viz., lateral and medial, and two ends 
i.e., upper end and lower end. The lateral surface of the testes 
was convex and the medial surface of the testes was �lat (Fig.2). 
The upper end of the testes was occupied by the caput of the 
testes whereas the lower end of the testes was attached to the 
tail of the epididymis. The testes were covered by tunica 
vaginalis, tunica albuginea, and tunica vasculosa from outside to 
inwards. Mediastinum testis was observed in the center of the 
testes of the Asiatic Black Bear. These �indings were in total 
agreement with the �indings of[3] in cattle. Histologically, the 
testis of the Asiatic Black Bear was covered by tunica albuginea 
which is a solid capsule of dense irregular connective tissue.  
The connective tissue layer i.e., the tunica albuginea was 
covered by the serous layer i.e., the tunica vaginalis. The Tunica 
vasculosa layer was present in the deeper part of the tunica 
albuginea (Fig. 3). The parenchymatous part of the testes was 
divided into lobules by thick trabeculae or septae which were 
extended from the tunica albuginea.  A cross-section of blood 
vessels was found in the trabeculae. These �indings were in 
accordance with the �indings of [8] in the testis of Rusa deer.  The 
lobules of the testes were composed of seminiferous tubules, 
interstitial tissue, interstitial cells, and blood vessels. Each 
Seminiferous tubule was surrounded by a basement membrane 
along with smooth muscles. These tubules contained Sertoli 
cells as well as spermatogenic cells viz., spermatogonia, primary 
spermatocytes, secondary spermatocytes, spermatids, and 
spermatozoa (Fig.4). These �indings were also supported by [4] 
in the indigenous bull of Bangladesh. The Sertoli cells were 
pyramidal-shaped and they extended from the basal lamina to 
the lumen of seminiferous tubules, which was also reported by 
[7] in the testes of an indigenous male goat. The Sertoli cells 
were pyramidal-shaped and they extended from the basal 
lamina to  the  lumen of  seminiferous tubules .  The 
spermatogonia were very distinct near the basement 
membrane whereas the spermatids and spermatocytes were 
present towards the lumen of the seminiferous tubules. The 
mature spermatids, as well as a few spermatozoa, occupied the 
lumen of seminiferous tubules. The lumens of the seminiferous 

tubules were occupied by cytoplasmic extension of 
spermatogenic cells. Interstitial connective tissue and abundant 
interstitial cells or Leydig cells along with a cross-section of 
blood vessels were present in interlobular space (Fig. 5 and 6). It 
was observed that the interstitial cells were present in clusters 
except for few cells which were singly present. These �indings 
were in accordance with the �indings of [1] in Pygmy hogs and 
[2] in the testes of Sheep.
Macroscopically the epididymis was divided into caput, corpus, 
and cauda. It was attached with testes (Fig.2). The lining 
epithelium of the epididymis was pseudostrati�ied ciliated 
columnar epithelium along with basal and columnar cells (Fig. 
8). The lumens of the epididymis were wide (Fig. 7). The cilia of 
epididymis were stereocilia which help in the movement of 
spermatozoa. Spermatozoa were also observed in the lumen of 
the epididymis. . The ductular epithelium is surrounded by 
layers of loosely arranged smooth muscles and a basement 
membrane.A similar �inding was reported by [9] in calves. 

CONCLUSION
The testes of the Asiatic black bear were covered by a connective 
tissue layer (Tunica albuginea) and a blood vessel layer (Tunica 
vasculosa). Seminiferous tubules contained Sertoli cells, 
spermatogonia, spermatids, and spermatocytes. Leydig cells 
were found in interstitial connective tissue. The lining 
epithelium of epididymis was pseudostrati�ied ciliated 
columnar epithelium.
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Fig.1:	 Photograph	 showing	 the	 Asiatic	 Black	 Bear	 in	 the	
enclosure.

Fig.	 2:	 Photograph	 showing	 the	 Corpus	 (A)	 of	 Epididymis,	
Tunica	albuginea	(B)	and	Cauda	(C)	of	the	epididymis
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Fig.	3:	Photomicrograph	showing	the	Tunica	albuginea	layer	
(A),	 Tunica	 vasculosa	 layer	 (B)	 and	 cross-section	
seminiferous	tubules	of	testes.	H&E,	X10

Fig.4:	Photomicrograph	showing	 the	basement	membrane	
(A) , 	 Sertol i 	 cel l 	 (B) , 	 spermatogonia 	 ©, 	 primary	
spermatocytes	(D)	and	spermatid	(E)	of	testes.	H	&	Ex40

Fig.5:	 Photomicrographshowing	 the	 cross-section	 of	 blood	
vessels	(A)	in	interstitial	connective	tissue.	H	&	Ex40

Fig.6:	Photomicrograph	showing	the	interstitial	connective	
tissue	(A)	and	Leydig	Cell	(B)	of	Testes.	H	&	Ex40.

Fig.7:	Photomicrograph	showing	the	lumen	of	seminiferous	
tubules	(A)	of	the	epididymis.	H	&	Ex10

Fig.8:	 Photomicrograph	 showing	 the	 pseudostrati�ied	
ciliated	columnar	epithelium	(A)	and	smooth	muscle	(B)	of	
Epididymis.H&E	x40



© 2023 Theoretical Biology Forum. All Rights Reserved.416.

J.	Ahmed	et	al.,	/	Theoretical	Biology	Forum	(2023)

REFERENCES

DekaA, SarmaK and DasBJ (2014). Histomorphological 
observation on the testes of Pygmy Hog ( Porculasalvania). 
Indian	Vet.	J.	91(5):82-83.

Elzoghby EMA, Sosa GA and Mona NAH (2014). Postnatal 
development of the sheep testes. Benha	Vet.	Med.	J.	26:186-
190.

thGhoshRK(2015).Primary Veterinary Anatomy, (6 Edn). 
Current Books International 60, LeninSarani,Kolkata.Pp 
268-271.

Gofur MR, Khan MZI, Karim MR and Islam MN (2008). 
Histomorphology and Histochemistry of testes of 
indigenous bull (Bos	indicus) of Bangladesh. Bangl.	 J.	Vet.	
Med.6(1): 67-74.

Luna LG (1968). Manuals of Histological Staining Methods 
rdof Armed forces Institute of Pathology, (3 Edn.). McGraw 

Hill Book Co., New York.

stMenon (2003). A �ield guide to Indian Mammals.1  Edition, 
Volume –I, D.K. Delhi, New Delhi, pp.74.

Mohammed AHS, Kadium DAH and Ebed AK (2011). Some 
morphometric and histological descriptions of the 
seminiferous, striaghted and rete testes tubules in the 
testes of indigenous male goats (two years old). Kufa	J.	Vety.	
Medical	Sci. 2(1):19-29.

Moonji P and Suwanpugdee A (2007).  Histological 
structure of testis and ductus epididymis of Rusa Deer 
(Cervus	timorrensis). Kasetsart	J.(Nat.	Sci.).41: 86-90.

Semkov M, Kovachev K and Zhuroval D (1984). 
Histological characteristics of the testis and epididymis of 
calves during postnatal development. Vet	Med	
Nauki.21(1): 76-80.

1.

2.

3.

4.

5.

6.

7.

8.

9.

REFERENCES


