
Bangladesh livestock journal. 2016. 2: 33-37 ISSN 2409-7691 
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Abstract 
Context: Histomorphometry of the epididymis is important for genetic improvement of animals. 
 

Aim: The research was designed to study the gross anatomy including length, breadth, weight, size, shape and circumference and as well as the 
microscopic structures of the epididymis of bull.  
 

Materials and Methods: Ten testicles from five sexually matured indigenous bulls were collected from Bahadur Bazar abattoir located about t 
ewelve kilometers away from HSTU campus. The right and left testes were removed by making incision through the scrotal skin, fascia and the tunica 
vaginalis. The spermatic cords were separated by using the scalpel blade to incise through it. This was done to get the testes removed and after this 
each testis was put in a labeled nylon. The intra-scrotal testes were placed in a well-insulated flask at warm condition (37° C) immediately the bulls 
were slaughtered. These were transferred to the laboratory immediately. For the gross study various parameters including weight of testis & 
epididymis ( WTE), weight of testis (WT), weight of epididymis (WE), length of testis (LT), length of epididymis (LE), breath of testis (BT), 
circumference of testis (CT), circumference of testis & epididymis (CTE). For histological studies, tissue sample were excised from the epiddidymis, 
fixed in 10% formalin solution and embedded in paraffin. Cross sections (6 µm thickness) were stained with hematoxylin and eosin and evaluated the 
histological structures of the epididymal caput, corpus and cauda.  
 

Results: The lengths of right epididymes were higher than the lengths of left epididymes; this is contrary to the weight values, which was higher than 
the right. It was observed that the length of testes (LT) were negatively correlated (P=0.01) when compared with other testicular parameters like 
WTE, WT, WE, LE, BT and CTE. There was significant correlation (p=0.05) between WTE and WT, CT and CTE. The ductus epididymis was lined 
with a pseudostratified stereociliated columnar epithelium surrounded by a small amount of loose connective tissue and circular smooth muscle 
fibers. Few sperm were found in the initial segment, but a large mass of sperm aggregates were located in the cauda.  
 

Conclusion: It was concluded that the lengths of right epididymes were higher than the lengths of left epididymes but the weight values were higher 
than the right. The diameter of left epididymis was higher than the right for which more spermatozoa deposited in the left epididymis. 
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Introduction 
Livestock* plays an important role in the national economy of 
Bangladesh with a direct contribution of around 3.49 % percent 
(Bangladesh Economic Review, 2013) to the agricultural GDP 
and providing 15 percent of total employment in the economy. 
 

According to the estimate of the Department of Livestock 
Services, the population of cattle was 2 crore 31 lakh 95 
thousand in 2011-12 (BER, 2013).  It is an established fact that 
high quality animal protein in the form of milk, meat and eggs is 
extremely important for the proper physical and mental growth of 
human being. In Bangladesh, around 8% of total protein for 
human consumption comes from livestock. To increase the 
population of bull, understanding of proper breeding biology is 
essential. 
 

The male reproductive system consists of testicles, which 
produce sperm and sex hormones, a duct system for sperm 
transport, accessory sex glands, and the penis or male organ of 
copulation, which deposits semen in the female (GirmaAbebe 
2013). Reproductive performance depends upon the normal 
structure and functions of genital organs of an animal (Siddiqui 
et al., 2005). 
 

Though the sperm produce in testis but a duct leading from the 
testis, the epididymis serves to transport spermatozoa. In 
sexually active males the time involved in transport is 9 to 11 
days in bulls and frequent ejaculation has been reported to 
speed transport by 10 to 20% (Hemeida et al., 1978). 
 

Inspite of the importance of epididymis as an organ of the male 
genital system, no comprehensive study has yet been done in 
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the epididymis of bulls in Bangladesh. The present study, 
therefore, was designed to determine the morphometrical 
measurement and the histology, with the special emphasis on 
the cauda of the bull epididymis. I hope the information of the 
present research will provide an insight into the understanding of 
existing male reproductive tract of our local bull population and 
will also draw special attention of the researchers. The present 
study, therefore, was designed to determine the morphometrical 
measurement, histology of the epididymis and correlation 
between the left & right testes of indigenous bull. 
Materials and Methods  
The research work was carried out on the  epididymes of five 
indigenous bulls for the gross and microscopic study in the 
Department of Anatomy and Histology, Faculty of Veterinary and 
animal science, Hajee Mohammed Danesh Science and 
Technology University, in the month of July to December 2013. 
 

Sample collection 
Five sexually matured indigenous bulls aged from 2.5 to 3 years 
were selected by dentination at Dinajpur  Sadar before  the  
collection of epididymes. All the bulls were examined for general 
health status and the appearance of genitalia. The testes were 
palpated and observed for their size, shape, free movement and 
position in the scrotum. The scrotal skin was observed for any   
kind of lesions. The intra-scrotal testes were placed in a well-
insulated flask at warm condition (37° C) immediately after the 
bulls were slaughtered and brought to the laboratory. The right 
and left testes were removed by making incision through the 
scrotal skin, fascia and the tunica vaginalis. The spermatic cords 
were severed by using the scalpel blade to incise through it. 
This was done to get the testes removed and after that, each 
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testis was put in a labeled nylon. These were transferred to the 
laboratory immediately. The epididymis and spermatic cord was 
dissected from the main testicular body to determine the 
biometrical values.  
Gross anatomical study  
The testes and the epididymes while intact were weighed using 
electric balance and their circumference  were measured at the 
widest part using flexible measuring tape. After dissected 
carefully from the testes, the epididymes and testes were then 
weighed separately. The length of the testes & epididymes were 
then measured using flexible measuring tape. The breath of 
testis was taken by using stainless steel scale. Like the length & 
breadth the circumference of the testes & epididymes were 
taken using flexible measuring tape.  
 

Histological study  
Immediately after the anatomical study, epididymal tissues were 
dissected out into small pieces for histological study. Tissue 
pieces were taken from three different regions namely caput, 
corpus and cauda of the epididymis. The retrieved tissue pieces 
were transformed from neutral buffered formalin solution to 
Bouin`s fluid and kept for fixation for 24 hours. The fixed tissues 
were then dehydrated by transferring through submerging 
progressively more concentrated ethanol (80% 90% 95% 100% 
100% and 100%) absolute to remove the water. The tissue was 
kept for 1 hour in each grade of ethanol, and then transferred in 
a hydrophobic clearing agent, xylene in two changes to remove 
the ethanol. In both case, tissue were kept for 90 minutes. The 
tissues were then infiltrated with two changes in liquid paraffin in 
the oven for 2 hours. When the tissues were dehydrated, 
cleared and infiltrated, they were placed in liquid paraffin for 
embedding, which were then allowed for hardening. The 
hardened block containing the tissue sample were the sectioned 
at 6µm thickness using microtome (MIcrom GmbH, type HM 
325, Germany) and the sections were floated in a water bath at 
55˚c. Then the sections were taken on cleaned slides using egg 
albumin and dried in slide warmer. The sectioned tissues were 
deparaffinized by transferring them through xylene for two 
changes; 15minutes in each case. Then these were transferred 
through descending grade of alcohol (100%, 95%, 90%, 80%, 
and 70%). Tissues were stained with hematoxylin and eosin 
(Gridly, 1960). The tissues then were dehydrated by transferring 
through baths of progressively more concentrated ethanol (70%, 
80%, 90%, 95% and 100%) and passed through xylene. After 
the staining, cover slips were placed on the slide and mounted 
with Canada balsam. 
 

Microscopic observation 
The stained tissue sections of the epididymis were studied 
under compound binocular microscope. The evaluation included 
tubular diameter and examining tubular morphology and the 
germ cell type present in the lumen of the section. 
 

Photography 
For histological study of the epididymis, images were captured 
from random areas. Photographs from the selected specimens 
were prepared and placed for better illustrations of the results. 
 

Statistical analysis 
Simple correlation coefficient was calculated for some testicular 
parameters. Paired comparisons were done using ‘t’ test. 
Analysis of variance was used where means was significantly 

differed; separation of means was also done using SPSS 
software. 
 

Results and Discussion  
Gross Anatomy 
The mammalian epididymis promotes the modifications of the 
spermatozoa that are necessary for the spermatozoa to become 
fertilization-competent cells and to be stored safely in the male 
reproductive tract. Since epididymal dysfunctions are related to 
cases of idiopathic male infertility. A bull cannot be considered 
as efficient for the reproductive purpose without its sound 
reproductive system. The reproductive performance depends 
upon the normal structure and function of genital organs. The 
testis is the reproductive gland where production of 
spermatozoa, the male germ cell which maintain the generation 
and testosterone take place. Though the sperm produce in 
testes but a duct leading from the testis, the epididymis serves 
to transport spermatozoa. Sperms are transported through the 
ductus via rhythmic contraction of the smooth muscles. As the 
sperms travel through the length of the ductus, they undergo 
maturation and change from nonmotile, infertile to motile and 
fertile gametes. The epididymes are essential reproductive 
organ where sperm maturation, transport, concentration, 
protection and storage takes place that results in a 
heterogeneous sperm population that become motile and 
capable of fertilizing oocytes (Amann & Almquist, 1962;  Foote, 
1968);  A bull cannot be considered as efficient for the 
reproductive purpose without its sound and healthy epididymis. 
Therefore, the present research work had been undertaken to 
study the gross anatomy and the histology of the epididymis of 
indigenous bulls. 
In animals with seasonal reproduction such as the bull, testicular 
size, testosterone secretion, sperm production and reproductive 
behavior are decreased during the non-breeding season 
(Gerlach & Aurich, 2000).  
It was revealed in the present study on bull that the epididymis is 
very closely attached to the testicle along the caudal border. The 
body lies along the lateral part of the caudal border of the 
testicle, to which it is attached by a narrow peritoneal fold. The 
tail is closely attached at the ventral extremity of the testicle. The 
testes were enclosed in the scrotum and situated extra-
abdominally in the prepubic region and the long axis was vertical 
in position but slightly caudally projected as the scrotum. This 
finding was similar to that of Getty (1975), Mc Donald (1989), 
Hafez (2000) and Islam (2001) in ruminants. 
In this study, the volume of left testis is 30.68±0.35mm where 
the right testis is 28.98±0.25mm. The epididymal volume of left 
epididymis is 15.65±0.01 mm in the present study which is 
slightly higher than the 14.86±5.46 mm of right.  
 

In this research work, the weight of testes and weight of 
epididymes were negatively correlated indicated that as one 
value was increasing, the second value was decreasing. It is 
observed that the length of testes (LT) were negatively 
correlated (P=0.01) when compared with other testicular 
parameters like WTE, WT, WE, LE, BT and CTE. There was 
significant correlation (=0.05) between WTE and WT, CT and 
CTE. 
From this study it was observed that, in between the left and 
right testis, the weight of the left testis is higher (74.44±1.20 gm) 
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than the right one (72.57±1.16 gm.). This finding was similar to 
that of Getty (1975). In case of weight, Getty (1975) stated that 
the weight of the testis (left & right) was 225-300 gm in stallion, 
about 300 gm in bull, 250-300 gm in ram and in dog the weight 
was 7.8-8.2 gm (Miller et al., 1964). 
 

 The lengths of right epididymes were higher (17.64±0.76cm) 
than the lengths of left epididymes (16.92±0.60cm) this is 
contrary to the weight values, whereas the weight value of right 
epididymes (18.04±0.40gm.) were higher than the weight value 
of left epididymes( 17.94±035gm.). 
 

In the present study, in between the left and right epididymes 
along with testes, the weight value of the left was slightly more 
than the right one. This finding was similar to that of Oyeyemi, 
M. O.et al. (2000). The weight of left was (92.32±0.8 gm.) and 
for right it was (91.44±0.78 gm.) 
 

It was observed that when the testis was removed from the 
scrotum, it was found that the parietal layer of the tunica 
vaginalis remained attached to the scrotum and the visceral 
layer, the peritoneal covering of the testis and epididymis 
remained intimately associated with the underlying capsule of 
the testis, the tunica albuginea. The visceral layer of the tunica 
vaginalis consisted of a mesothelium and a connective tissue 
layer that blends with the tunica albuginea. These observations 
were similar to the findings of Dellmann (1992). The tunica 
albuginea was a solid capsule of dense irregular connective 
tissue that surrounded the testis. This observation was similar to 
Bacha and Wood (1990), Dellmann (1992), Johnson et al. 
(1970) and Copenhaver et al. (1978). 
 

Histology 
The ductus epididymis is lined with a pseudostratified 
stereociliated columnar epithelium surrounded by a small 
amount of loose connective tissue and circular smooth muscle 
fibers. There are layers of smooth muscles outside the 
epithelium. In the head region, the layer is circumferential. In the 
body there are two layers, inner circular and outer longitudinal. 
In the tail there are three layers, circular, oblique and 
longitudinal. The apical surfaces of the columnar cells bear long 
and branching microvilli (stereocilia) that become gradually 
shorter toward the tail.The thickness of the epididymal 
epithelium varies with the thickest portion in the proximal caput 
and the thinnest in the caudal region. Conversely, the luminal 
diameter and the thickness of the peritubular smooth muscle 
increases from the proximal to the distal regions.Few sperm are 
found in the initial segment, but a large mass of sperm 
aggregates are located in the cauda. Within the interstitial 
spaces found the loose connective tissue.  
 

Table 1. Measurement of the Left testis & epididymal arameters of five 
Bulls (Mean±SD) 
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Bull 1 92.4 74.6 17.8 13.2 17.1 4.4 12.33 
Bull 2 91.1 72.7 18.4 14.4 16.2 4.1 12.65 
Bull 3 93.3 75.75 17.55 13 17.8 4.9 12.85 
Bull 4 92.7 75.25 17.75 13.5 16.9 4.6 13.54 
Bull 5 92.1 73.9 18.2 13.8 16.6 4.2 13.65 

Mean(±
SD) 

92.32 
±0.8 

74.44 
±1.20 
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±035 
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±0.55 

16.92 
±0.60 

4.44 
±0.32 

13.00 
±0.57 

Table 2.  Measurement of the Right testis & epididymal 
parameters of five Bulls (Mean±SD) 
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Bull 2 90.4 71.3 17.5 14.4 16.5 4.1 11.8 
Bull 3 92.5 73.75 18.5 13 18.4 4.8 12.6 
Bull 4 91.3 72.9 18.1 13.5 18.2 4.4 12.8 
Bull 5 91.2 71.4 17.8 14.2 17.3 4.2 13.1 

Mean(±SD) 91.44 
±0.78 

72.57 
±1.16 

18.04 
±0.40 

13.74 
±0.56 

17.64 
±0.76 

4.42 
±0.29 

12.46 
±0.65 

 
Figure 1. Correlation between left testicular &epididymal weight of five 

Bulls. Weight of testes and weight of epididymes were 
positively correlated 
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Figure 2. Comparison between left & right epididymal length of five 
Bulls. The lengths of right epididymis were higher than the lengths of 
left epididymis 
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Figure 3. Comparison between left & right epididymal weight of five 
Bulls. The weight values of left epididymis were higher than the 
right  

 
Here, HE= Head of Epididymis,   BE= Body of Epididymis,  

TE = Tail of Epididymis 

Fig. 4.  Gross photographs of left & right testes& epididymes of 
matured bull 

 

 
Fig.5.  Gross photograph showing the wt. of testis & epididymis 

of bull 
 

   
 
Fig. 6. Gross Photograph showing the length  and width of 

epididymis using flexible measuring tape 
 

 
CT= Connective Tissue, EP= Epithelium, BV= Blood Vessel,  

SM= Smooth Muscle 

Fig. 7.  Microphotograph showing the body of the epididymis 
(H&E Stain X 10). 
 

 
CT= Connective Tissue, ep= Epithelium, Sm= Smooth Muscle,  

SP= Spermatozoa, stc = Stereo cilia 
Fig  8. Microphotograph showing the tail of the epididymis (H&E Stain 
X 10). 
 

 
stc = Stereo cilia,  ep= Epithelium, Sm= Smooth Muscle 
Fig.  9. Microphotograph showing the tail of the epididymis 
(H&E Stain X 40). 

Conclusions 
It was concluded that, the lengths of right epididymes were 
higher than the lengths of left epididymes this is contrary to the 
weight values, whereas the weight value of right epididymis was 
lower than the left one. The ductus epididymis is lined with a 
pseudostratified stereociliated columnar epithelium surrounded 
by a small amount of loose connective tissue and circular 
smooth muscle fibers. The apical surfaces of the columnar cells 
bear long and branching microvilli (stereocilia) that become 
gradually shorter toward the tail. The thickness of the epididymal 
epithelium varies with the thickest portion in the proximal caput 
and the thinnest in the caudal region. Conversely, the luminal 
diameter and the thickness of the peritubular smooth muscle 
increases from the proximal to the distal regions. 
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