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Abstract 

 

(Key words: Buffalo, liver, morphology, histology, Ito cells, kupffer cells, vitamin A, trace minerals, 

glutathione)   

The liver of twenty adult apparently healthy water buffaloes of both sexes investigated 

anatomically, histologically, histochemically, electron microscopy, immunohistochemically and 

immunofluorescently, In addition, the normal levels of glutathione and trace minerals were 

estimated. Thick covering capsule and well developed connective tissue in the portal area were 

observed. Moreover reticular fibers were detected in different manners; network and dispersed 

form. Solitary bile ducts were distributed along the hepatic parenchyma. Ultrastructuraly; oval 

cells with electro-lucent nucleus and scanty cytoplasm were demonstrated among the cells lining 

the bile duct. Immunohistochemically, Von Kupffer cells revealed positive reaction to CD68 and 

Ito cells gave more intense reaction to Anti-vimentin than Anti-desmin. On the other hand, the 

latter showed high reactivity for vitamin A immunofluorescence. The most obvious result in this 

study was the insulin and glucagon immunoreactivity. The mean values of trace minerals were 

higher in iron, copper and zinc.  
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A photograph showing the distribution of the biliary system and 
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A photomicrograph of the water buffalo liver capsule showed 

capsula serosa with its mesothelial flat cells (arrow), under it 

observed collagen fibers (CF). Notice nucleus of connective 

tissue cells (N) (Masson’s Trichrome X1000) 
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A photomicrograph of the buffalo liver demonstrated sub-

capsular arteriole (arrow) supplying liver capsule (C) and 

surrounded with collagen fibers (CF). (Masson’s Trichrome 

X1000) 

Fig. (5) 

 

?8 

A photomicrograph of liver water buffalo capsule demonstrated 

the reticular fibers (arrows) of black lines nested between 

collagenous fibers (*) (Gomori's Reticulin X400) 

Fig. (6) 
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A photomicrograph of the water buffalo liver capsule 

demonstrated collagen fibers (CF). Notice hyperchromatic 

nucleus of hepatocyte (N) (Masson’s Trichrome X1000)  

Fig. (7) 

 

?: 

A photomicrograph of water buffalo liver showed indefinite 

lobule boundaries. Notice central vein (CV) and portal area (PA). 

(H&E X40) 

Fig. (8) 
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A photomicrograph in buffalo liver demonstrated the presence of 

few amount of collagen (CF) in the wall of the central vein (CV). 

(Masson's Trichrome X100) 

 

Fig. (9) 
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A photomicrograph in the central vein (CV) of water buffalo liver 

clarified the small amount of elastic fibers (EF) in its wall. 

(Aldehyde Fuchsin x1000) 

Fig. (10) 

 

?= 

A photomicrograph demonstrated a small portal area in the liver 

of water buffalo containing branch of portal vein (PV), hepatic 

artery (HA) and bile duct (BD). (H&E X100) 

Fig. (11) 

 

?> 

A photomicrograph showing portal area of water buffalo liver in 

which branch of portal vein (PV), hepatic artery (HA) and bile 

duct (BD) were presented and surrounded by interlobular 

connective tissue in the periphery of the lobule. (H&E X100) 

Fig. (12) 

 

?? 

A photomicrograph of the water buffalo liver portal area showed 

portal vein (PV) and hepatic artery (HA) bile duct (BD) and the 

interlobular bile duct (IBD). (H&E X400)   

Fig. (13) 
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A photomicrograph of the portal area of the water buffalo liver 

showing the abundant collagen fibers (CF) surrounded 

interlobular bile duct. (Masson’s Trichrome X40) 

Fig. (14) 

 

@7 

A photomicrograph in the portal area of the buffalo liver clarified 

the few amount of reticular fibers (arrow) in between collagenous 

fibers (arrow head). (Gomori's Reticulin X1000) 

Fig. (15) 
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A photomicrograph in the portal area of water buffalo liver 

showed branch of the hepatic artery (HA) surrounded by dense 

amount of elastic fibers (EF). (Aldehyde Fuchsin x1000) 

Fig. (16) 
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A photomicrograph of the liver in water buffalo showed high 

amount of collagenous fibers (CF) and the smooth muscles (M) 

which surrounded the hepatic artery (HA). (Masson’s Trichrome 

X1000) 

Fig. (17) 

 

@: 

A photomicrograph in a portal vein of water buffalo liver 

comprising the structure of the vein. Notice the circular arranged 

smooth muscle fiber (M) and high collagen fibers (CF). 

(Masson’s Trichrome X1000) 

Fig. (18) 



@; A photomicrograph of a portal vein in the water buffalo liver, 

showing elastic fibers (EF). (Aldehyde Fuchsin x400) 

Fig. (19) 
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A photomicrograph of the water buffalo liver showed bile duct 

(BD) in the portal area which characterized by its lining of simple 

cuboidal epithelium and surrounded by dense amount of collagen 

fibers (CF). (Masson’s Trichrome X1000) 

Fig. (20) 
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A photomicrograph in large interlobular bile duct (IBD) of the 

water buffalo liver which characterized by simple cuboidal to 

columnar lining and high amount of collagen (CF) and smooth 

muscle fibers surrounding it. (Masson’s Trichrome X400) 

Fig. (21) 
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A photomicrograph showed part of the interlobular bile duct 

(IBD) in the portal area of water buffalo liver showing moderate 

amount of elastic fibers (EF). (Aldehyde Fuchsin x1000( 

Fig. (22) 
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A photomicrograph of water buffalo hepatic parenchyma 

demonstrated the distribution of the reticular fibers (RF) in a 

network form in between hepatocytes. (Gomori's Reticulin 

X1000) 

Fig. (23) 
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A photomicrograph of liver water buffalo tissue showing the 

reticular fibers (RF) in a dispersion manner between hepatic cells. 

(Gomori's Reticulin X1000) 

Fig. (24) 
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A photomicrograph of water buffalo liver showing hepatocytes 

formed irregular plates arranged radially in cord like pattern 

around a central vein (CV). (H&E X100) 

Fig. (25) 
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A photomicrograph of the water buffalo liver showing central 

vein (CV) existed from it cords of hepatocytes and between them 

sinusoids (arrow) with their characteristic of fenestrated 

endothelium. Notice the bi-nucleated hepatocyte (N). (H&E 

X400) 

 

Fig. (26) 


