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ABSTRACT

 The micrometrical observations livers of 24 
buffaloes (12  females and 12 males) were conducted. 
The overall average diameter of hepatocytes of 
male and female buffalo liver was 14.36+0.48 m 
and 14.6+0.49 m respectively. The average values 
showed non significant difference between sex, 
while The male showed a very significant difference 
and the female did not show a significant difference 
between regions. The overall average diameter of 
hepatic sinusoids of male and female buffalo liver 
was 6.50+0.46 m and 4.75+0.29 m respectively. 
The average values showed significant difference 
between sex, while male and female showed 
highly significant difference between the regions.

The overall average diameter of Von-
Kupffer cells of male and female buffalo liver 
was 6.74+0.35 m and 8.65+0.30 m, respectively. 
The average values showed highly significant 
difference between sex, While the male showed a 
very significant difference and the female did not 
show a significant difference between the region. 
The overall average number of binucleated cells 
of male and female buffalo liver was 1.32+0.64 
per mm2 and 1.97+0.90 per mm2, respectively. 
The overall average distance between adjacent 
central vein of male and female buffalo liver was  
80.21+3.31 m and 61.24+3.1 m, respectively. 

The average values showed highly significant 
difference between sex, While the male showed a 
very significant difference and the female did not 
show a significant difference between the region. 
The overall average number of Von-Kupffer cells 
per mm2 of male and female buffalo liver was 
262.06+14.31 per mm2 and 281.61+12.81 per mm2, 
respectively. The average values showed non 
significant difference between sex, while male 
and female showed non significant difference 
between the regions. The overall average number 
of central vein per mm2 of male and female buffalo 
liver was 3.58+0.15 per mm2 and 2.89+0.11 per 
mm2, respectively. The average values showed 
a very significant difference between sex, while 
the difference between male and female was not 
significant.

Keywords: Bubalus bubalis, buffaloes, 
micrometery, liver

INTRODUCTION

Very scanty literature is available on 
the micrometrical study of the liver in buffaloes.   
Hence the present study is made.
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MATERIALS AND METHODS

The present study was conducted in 
normal livers of 12 male and 12 female adult 
buffaloes (Bubalus bubalis) of Murrah breed. The 
liver was examined in situ and all attachment 
and other details were recorded. Samples were 
collected immediately after slaughter at Deonar 
Abattoir, Mumbai. The livers were separated from 
the pluck and cleared by removing fascia, blood 
vessels, nerves, etc. to facilitate observations. 
These separate livers were washed under running 
tap water to remove all blood clot and tissue debris. 
For further study, the organs were brought to the 
laboratory in an ice-cooled box. Micrometric 
observations of various components of the liver 
have been recorded in microns (i.e., atoms) as 
per the Culling method (1969). Micrometric 
observations for the following parameters have 
been recorded by calculating the mean of 3 to 4 
fields of each prepared slide.

- Hepatocyte diameter 
- Diameter of the hepatic sinusoid
- Diameter of the Von-Kupffer cell
- Number of binucleate cells per mm2

- Distance between adjacent central veins
- Number of Von-Kupffer cells per mm2

- Number of central veins per mm2

Statistical analysis was carried out for 
biometrical and micrometrical observations 
according to Snedecor and Cochran (1994). The 
tissue sections of various regions stained with 
various stains were microphotographed. 

RESULT AND DISCUSSION

 Micrometric observations of various 
components of the liver were conducted in the 
present study on 24 normal livers (12 females and 
12 males) collected from adult Murrah buffaloes.
 The perusal of literature on micrometry 
of the liver in buffalo was not traceable in the 
reviewed work.
 For micrometrical study, total seven 
parameters have been taken for observations. 
These parameters were diameter of hepatocytes 
(mm), diameter of hepatic sinusoids (mm), diameter 
of Von-Kupffer cells (mm), Distance between 
adjacent central vein (mm), number of Von-Kupffer 
cells per mm2.  and number of central vein per 
mm2. Binucleated cells were observed in only one 
sample of all the regions, except caudate lobe at 
the apex in female, while the binucleated cells were 
absent in all regions collected from male buffalo 
except neck of the all bladder. Therefore ‘t’ value 
of the number of binucleated cells per mm2 was not 
recorded.

A) Upper third of parietal surface
 The average values of diameter of 
hepatocytes, diameter of Von-Kupffer cells and 
distance between adjacent central veins were 
higher in male, while remaining average values 
were higher in female.
 Distance between adjacent central veins 
showed highly significantly difference, diameter 
and number of Von-Kupffer cells showed significant 
difference, while other parameters showed non 
significant result between male and female.

B) Middle of the liver at the centre
 The average values of diameter of 
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hepatocytes, diameter of hepatic sinusoids, 
distance between adjacent central vein and number 
of central vein, higher in males, while remaining 
average values were higher in female. The diameter 
of hepatocytes and number of Vov-Kupffer cells 
showed non significant difference, while other 
remaining showed highly significant difference.

C) Below the portal vein
 The average values of diameter of 
hepatocytes, number of Von-Kupffer cells and 
number of central vein higher in males, while 
remaining average values were higher in females.  
The diameter of hepatocytes and number of Von-
Kupffer cells showed non significant, difference 
while the distance between adjacent central 
vein showed significant difference, while other 
remaining showed highly significant difference. 

D) Neck of the gall bladder
 The average values of diameter of the 
hepatic sinusoids, number of binucleated cells, 
distance between adjacent central vein and number 
of central vein, higher in males while remaining 
average values were higher in females.  The number 
of Von-Kupffer cells showed non significant 
difference while other showed highly significant 
difference.

E) Apex of caudate lobe
 The average values of diameter of Von-
Kupffer cells higher in females, while remaining 
higher in males.  The diameter of hepatic sinusoids 
and diameter of Von-Kupffer cells showed highly 
significant while remaining showed non significant 
differences.
 Sundar rao amd Mariappa (1965) recorded 
the diameter of hepatic cells which varied from 
11 to 21 mm in calves and 14 to 27 mm in adult 

buffalo.  In present study, the overall diameter of 
hepatocytes were 5.28 to 22.88 mm in male and 
7.04 to 21.12 mm in female buffaloes. The present 
observations are within the range as observed by 
Sundar rao and Mariappa (1965). There was minute 
variation in minimum values, which might be due 
to breed variation.
 Liman (1996) The number of hepatocytes 
per unit area was recorded. as 107.48+6.63, 
133.6+7.01, and 100.84+0.63 In foetuses, lambs 
and adult sheep, respectively. He recorded that the 
average diameter of sheep hepaticoyte and nuclei, 
ratio between prenatal and postnatal stages and 
difference between these stages were statistically 
significant (P<0.05), while in the present study, 
the overall average values differed, but statistically 
non significant 78 among the male and female 
buffaloes.  This variation in significancy might be 
due to species variation.
 Liman (1996) The distance between the 
adjacent central vein was recorded 401.2+20.8 
mm in fetuses, 629.77+34.7 mm in lambs and 
740.00+40.35 mm in adult sheep, while in the present 
observations, the overall mean was 80.21+3.31 mm 
in male and 61.24+3.31 mm in male and 61.24+3.09 
mm in female buffalo.  This variation might be due 
to species difference.
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