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Ovaries from 100 adult buffaloes were 
collected during different seasons of year. 
The stroma had distinct cortex and medulla. 
Ovarian surface was lined by simple 
squamous epithelium. The height of 
epithelium did not vary significantly among 
different seasons. The width of tunica 
albugenia was variable. It was significantly 
(p < 0.05) higher in winter and rainy season. 
Cortex mainly consisted of different types of 
follicles. The medulla was comprised of 
loose connective tissue and large number of 
blood vessels, nerve fibres and lymph 
vessels. 
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Ovaries are the primary reproductive organ 
of the female. The ovary is a combined 
exocrine and endocrine gland; that is, it 
produces ova (exocrine “secretion”) and 
ovarian hormones, chiefly estrogen and 
progesterone (endocrine “secretion”). The 
structure of the normal ovary varies greatly 
with the species, age, and phase of the 
sexual cycle. 

 
MATERIALS AND METHODS 
Collection of material 
The present study was conducted on left and 
right ovaries of 100 adult buffaloes during 
different seasons (20 in each season) of year 
viz; winter (November - January), spring 
(February – March), summer (April - June), 
rainy (July - August) and autumn 
(September - October) collected from 
slaughter house. Samples were brought to 
laboratory in plastic vials containing 10% 
neutral buffered formalin (NBF). 
Histomorphology 
Whole ovary was processed by acetone 
benzene schedule (Luna, 1968). The paraffin 

blocks of entire ovary were prepared and 
sectioned with a rotary microtome at a 
thickness of 5 µm. Sections were stained 
with hematoxylin and eosin stain (Luna, 
1968). The in between sections were stained 
with Masson’s trichrome, Gridley’s silver 
impregnation stain, Verhoeff’s and Holme’s 
stains.  

 
RESULTS AND DISCUSSION 
Histomorphology 
The stroma of buffalo ovary had distinct 
cortex and medulla. The cortex can be 
divided into five identifiable zones as 
described earlier by Van Wezel and Rodgers 
(1996) in cattle ovary. Zone 1 was of surface 
epithelium, zone 2 and 3 included tunica 
albugenia. Zone 4 comprised of connective 
tissue rich in collagen fibres and densely 
packed cells whereas in zone 5, stromal cells 
were less tightly packed. Different kinds of 
follicles viz. primordial, primary, secondary 
(growing) and Graafian follicles were 
present in zone 4 and 5. 

 
Surface epithelium 
The ovarian surface was lined by simple 
squamous, simple cuboidal or even stratified 
cuboidal epithelium at certain locations as 
already reported by Tian and Zhao (2000) 
and Bansal (2002) in buffaloes. The height 
of epithelium depends on the phase of 
estrous cycle as estrogen has a proliferative 
effect on germinal epithelium (Zuckerman, 
1951). The nuclei of epithelial cells were 
round or oval with euchromatic basophilic 
and hyperchromatic material. The height of 
epithelium was 5.73 ± 0.23 µm in winter, 
6.1 ± 0.4 µm in spring, 5.5 ± 0.2 µm in 
summer, 5.53 ± 0.3 µm in rainy season and 
5.79 ± 0.25 µm in autumn season. The 
height of epithelium observed during 
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different seasons is in close proximity to that 
of observations of Bhardwaj (1996) who 

reported average height of 5.68 ± 0.44 µm in 
buffalo (Table 1).  

 
Table 1. Height of surface epithelium and width of tunica albugenia of buffalo ovary during 
different seasons. 
Season  Winter Spring Summer Rainy Autumn 

Parameters 

Height of surface 
epithelium 

5.73 ± 0.23a 6.1 ± 0.40 a 5.5 ± 0.20 a 5.53 ± 0.30 a 5.73 ± 0.23 a 

 

Width of tunica albugenia 128.61 ±4.67b 88.15 ±5.63 a 77.14 ±4.23 a 137.18±9.94b 63.46 ± 3.50a 

Mean values with same superscript, within row, do not differ significantly (p > 0.05 
 

At certain locations the epithelium 
invaginated into cortical stroma (Fig. 1) to 
form tubule like structures lined by simple 
cuboidal cells. Such types of invaginations 
have been reported earlier in the ovaries of 
cattle and yak (Tian and Zhao, 2000). 

 

 
Fig.1 Photomicrograph of paraffin section of 

ovary showing rete ovarii (RO).H & 
E stain X20 

 
Tunica albugenia 
Tunica albugenia comprised of connective 
tissue rich in collagen fibres and few smooth 
muscles and reticular fibres. The connective 
tissue of tunica albugenia was arranged in 2-
3 layers as reported earlier by Bansal (2002). 
The outer layer immediately below the 
epithelium was comprised of spindle shaped 
cells parallel to the epithelium. The next 
layer was having mostly rounded cells which 
were either randomly oriented or oriented at 
right angle to the ovarian surface epithelium 
as reported earlier by Van Wezel and 
Rodgers (1996) in cattle. In addition to this, 

a third inner layer of tunica albugenia has 
been observed in the present study which 
was made up of smooth muscles, collagen 
fibres and fibrocytes arranged parallel to the 
epithelium (Fig. 2).  

 

 
Fig.2 Photomicrograph of paraffin section of 

ovary showing tunica albugenia (TA) 
and cortex (C).H & E stain X20  

 
The connective tissue of this layer gradually 
diffused into underlying cortical stroma as 
observed earlier by Danell (1987) in the 
buffalo ovary. The width of the tunica 
albugenia was variable and found to be 
128.61 ± 4.67 µm in winter, 88.15 ± 5.63 
µm in spring, 77.14 ± 4.23 µm in summer, 
137.18 ± 9.94 µm in rainy season, 63.46 ± 
3.50 µm in autumn season (Table 1). The 
width of tunica albugenia was significantly 
(p < 0.05) higher in winter and rainy season.  
Cortex 
 Cortex mainly consisted of different types 
of follicles. The ovarian follicles were 
categorized as primordial, primary, growing 
and Graafian follicles. 
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Medulla 
 

 
Fig.3 Photomicrograph of paraffin section of 

ovary showing thickening of blood 
vessels (BV).  

           Masson’s trichrome stain X40  
 

 
Fig.4 Photomicrograph of paraffin section of 

ovary showing nerve fibres (arrow). 
Holmes stain X40  

 
Fig.5 Photomicrograph of paraffin section of 

ovary showing reticular fibres in 
medulla. Gridley’s stain X40  

 
Fig.6 Photomicrograph of paraffin section of 

ovary showing PAS reaction in rete 
ovarii (arrow).   

          PAS stain X10. 
 

The medulla was comprised of loose 
connective tissue and large number of blood 
vessels (Fig. 3), nerve fibres (Fig. 4) and 
lymph vessels as reported by (Samuelson, 
2007). The medullary vasculature provides 
necessary capillary supply for follicular and 
subsequent corpus luteum development and 
regression. The smooth muscle hypertrophy 
and sclerosis in the wall of arteries were 
observed which is indicative of regression of 
corpora lutea and follicles (Dellmann and 
Eurell, 1998).  All types of connective tissue 
fibres viz. collagen, reticular (Fig.5) and 
elastic fibres were seen. Within the medulla, 
some tubular cords or channels lined by 
simple squamous to simple columnar 
epithelial cells forming the rete ovarii were 
also observed (Fig. 6) as reported earlier by 
Bansal (2002). The function of these cells 
had remained speculative but may contribute 
in the formation of granulosa cells of 
developing follicle as well as play a role in 
governing meiosis within the maturing 
oocyte (Samuelson, 2007).  

 
CONCLUSION 
The stroma of buffalo ovary had distinct 
cortex and medulla. Ovarian surface was 
lined by simple squamous epithelium. The 
height of epithelium did not vary 
significantly among different seasons. The 
width of tunica albugenia was significantly 
(p < 0.05) higher in winter and rainy season. 
Cortex mainly consisted of different types of 
follicles. The medulla was comprised of 
loose connective tissue and large number of 
blood vessels, nerve fibres and lymph 
vessels. 
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