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Absrtact 

 
In the present work, ten clinically healthy mature buffalos "Bubalus bubalis" of 

both sexes and of age ranged from four to five years old were utilized. Tissue 

samples were obtained from the right lobe, left lobe, the body and the uncinate 

process of the pancreas. The specimens for light microscopy were immediately 

fixed in 10% NBF. The histological examination of the pancreatic stroma showed 

that the pancreatic capsule was thin which send fine septa dividing the parenchyma 

into irregular-shaped lobules. The exocrine pancreas was a compound tubulo-

acinar gland. The acini were purely serous and made of a single layer of pyramidal 

cells with two distinct zones: the apical acidophilic zone and the basal basophilic 

zone. Ampullated blood spaces were found inter- and intralobularly. Dark and light 

angular cells were also noticed between and around the pancreatic acini. The 

endocrine pancreas showed that endocrine pancreas was formed of lightly stained 

islets of Langerhans that were embedded in between the exocrine tissue. Some 

single scattered endocrine cells were noticed between the exocrine end-pieces. 

Immunohistochemical examination of buffalo pancreatic islets revealed that there 

were four types of endocrine immunoreactive cells as; A-, B-, D- and PP- cells. 
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1 A photomircograph of buffalo's pancreas (body region) showing that, 

the buffalo's pancreas was covered by delicate thin dense irregular C.T. 

capsule of varying degree of thickness which was made mainly of 

collagen fibers "arrows". Stain: H&E stain X 100. 
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2 A photomircograph of buffalo's pancreas (head region) showing that, 

the buffalo's pancreas was covered by delicate thin dense irregular C.T. 

capsule containing elastic fibers "arrows". Stain: Weigert elastic stain 

X 400. 

51 

3 A photomircograph of buffalo's pancreas (tail region) showing that, the 

septa dividing the parenchyma into number of irregular lobules of 

different sizes and shapes. Exocrine part represented the bulk of the 

pancreatic lobules. Stain: H&E stain X 40. 

52 

4 A photomircograph of buffalo's pancreas (body region) showing that 

the septa were very thin and were made mainly of collagen fibers 

(arrow) containing blood vessels (arrow head) and interlobular ducts 

and (star). Stain: Mallory's trichrome stain X 100. 

53 

5 A photomircograph of buffalo's pancreas (uncinate process) showing 

that, the septa were very thin and made of reticular fibers (arrow). 

Stain Gomori's reticulin stain X 400. 
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6 A photomicrograph of buffalo's pancreas (head region) showing that, 

the septa were very thin and made of elastic fibers (arrow).  

Stain: Weigert elastic stain X 400. 
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7 A photomicrograph of buffalo's pancreas (tail region) showing that the 

septa were made of collagen fibers and housing blood vessels (arrow). 

The intralobular duct (yellow star) converged to form the interlobular 

duct (black star) which has wider diameter.  

Stain: Masson's trichrome stain X 100. 

56 

8 A photomicrograph of buffalo's pancreas (uncinate process) showing 

that the septa were made of elastic fibers housing blood vessels 

(arrow) and interloblar ducts (arrow head) which had thick wall with 

well developed lamina propria was made of elastic fibers.  

Stain: Modified aldehyde fuchsin stain X 400. 

57 

9 A photomicrograph of buffalo's pancreas (body region) showing the 

septa with nerve fascicles (arrow).  

Stain: Modified aldehyde fuchsin stain X 400. 
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10 A photomicrograph of buffalo's pancreas (tail region) showing 

aggregations of fat cells inter-lobularly (arrow).  

Stain: H&E stain X 100. 

59 

11 A higher magnification of (Fig. 10) showing nerve fascicles were inter-

lobularly (arrow). Stain: H&E stain X 400. 
60 

12 A photomicrograph of buffalo's pancreas (head region) showing 

lamellar corpuscle intra-lobularly (arrow). Stain: H&E stain X 1000. 
61 



13 A photomicrograph of buffalo's pancreas (uncinate process) showing 

that, the pancreatic acini were surrounded by collagen fibers. The 

acinar cells had orangophilic apical zone (arrow). The acini were 

closely packed together in irregular way varing in shape, but usually 

round to oval in shape with narrow central lumen containing 

centroacinar cells (arrow head). 

Stain: Mallory's trichrome stain X 1000. 
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14 A photomicrograph of buffalo's pancreas (uncinate process) showing 

that, the pancreatic acini were surrounded by reticular fibers. 

Stain: Gomori's reticulin stain X 1000. 
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15 A photomicrograph of buffalo's pancreas (head region) showing 

occasionally very fine elastic fibers (arrows) around the acini with 

those surrounding the blood vessels. 

Stain: Combination of Weigert elastic with Van Geison's stains X 100. 

64 

16 A photomicrograph of buffalo's pancreas (uncinate process) showing 

that the connective tissue fibers between and around the acini carry 

numerous blood capillaries.  Stain: Crossmon's trichrome stain X1000. 
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17 A photomicrograph of buffalo's pancreas (tail region) showing that the 

interlobular ducts (star) as well as terminal part of intralobular duct 

(arrow) were surrounded by collagen fibers. The intralobular duct 

converged to form the interlobular duct which has wider diameter. 

Stain: H&E stain X 100. 

66 

18 A photomicrograph of buffalo's pancreas (body region) showing that 

the main pancreatic duct was surrounded by thick sheath of collagen 

fibers (arrow). Stain: Crossmon's trichrome stain X100. 
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19 A higher magnification of Fig. (18) showing that, the main pancreatic 

duct was surrounded by thick sheath of collagen fibers with smooth 

muscle fibers between them (arrow). 

Stain: Crossmon's trichrome stain X 1000. 
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20 A photomicrograph of buffalo's pancreas (uncinate process) showing 

that, the main pancreatic duct was surrounded thich sheath of elastic 

fibers (arrow). Stain: Weigert's elastic stain X 100. 
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21 A photomicrograph of buffalo's pancreas (head region) showing that, 

the islets of Langerhan's were surrounded by incomplete sheath of 

collagen fibers (arrow).  Stain: Mallory's trichrome stain X1000. 
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22 A semithin section of buffalo's pancreas (tail region) showing that, the 

islets of Langerhan's were surrounded by incomplete sheath whereas 

acinar and islet tissues appeared in close contact whithout limitation 

between them (arrow). Stain: Toluidin blue stainX1000. 

71 

23 A photomicrograph of buffalo's pancreas (body region) showing that 

the islets of Langerhan's (arrow) were supported by incomplete capsule 

of reticular fibers without any reticular fibers encountered between the 

islet cells. Stain: Gomori's reticulin stain X1000. 

72 

24 A photomicrograph of buffalo's pancreas (uncinate process) showing 

that, the acini closely packed in irregular way varying in shape, but 

usually round to oval. These acini were made of a single layer of 

73 



pyramidal cells with two zones (black arrows): apical acidophilic 

zone and basal basophilic zone. The lumen of the acini contain one or 

two oval or elongated centroacinar cells with little pale staining 

cytoplasm devoid of zymogen granules and with lightly stained nuclei 

with less chromatin (white arrows). Stain: H&E stain X1000. 

25 A semithin section of buffalo's pancreas (uncinate process) showing 

that the acinar cells have no basal striation, indistinct boundaries 

between them, very small central lumen (arrow) and the nuclei (arrow 

head) appeared spherical and lightly stained. Centroacinar cell nuclei 

were noticed in the lmen of the pancreatic acini (arrow). 

Stain: Toluidin blue stain X1000. 
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26 A photomicrograph of buffalo's pancreas (head region) showing that, 

the acinar cells with argyrophilic apical zone (arrow).   

Stain: Gomori's reticulin stain X1000. 
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27 A semithin section of buffalo's pancreas (uncinate process) showing 

that, the zymogen granules appear distinct and more prominent 

(arrow). Stain: Toluidin blue stain X1000. 
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28 A semithin section of buffalo's pancreas (body region) showing that, 

some acinar cells appear exhausted, vacuolated and free of zymogen 

granules (arrow). Stain: Toluidin blue stain X1000. 

77 

29 A photomicrograph of buffalo's pancreas (head region) showing 

longitudinal section in the intercalated duct (yellow arrow) which was 

of narrow diameter and lined with simple cuboidal lightly stained cells 

(black arrows) with ill distinct boundaries containing large round to 

oval lightly stained nuclei and surrounded with little C.T.  

Stain: H&E stain X 1000. 

78 

30 A semithin section of buffalo's pancreas (body region) showing cross 

section in the intercalated duct was of narrow diameter and lined with 

simple cuboidal lightly stained cells with ill distinct boundaries 

containing large round to oval lightly stained nuclei and surrounded 

with little C.T. Stain: Toluidin blue stain X 1000. 

79 

31 A photomicrograph of buffalo's pancreas (body region) showing that, 

the intralobular duct (arrow) lined with cuboidal to low columnar cells 

with ill distinct boundaries containing large round to oval either lightly 

stained or darkly stained nuclei and surrounded with moderate amount 

of C.T. Stain: H&E stain X 1000. 
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32 A semithin section of buffalo's pancreas (uncinate process) showing 

that the intralobular duct (arrow) lined with simple cuboidal lightly 

stained cells containing large round to oval lightly stained nuclei and 

surrounded with moderate amount of C.T.  

Stain: Toluidin blue stain X 1000. 

81 

33 A photomicrograph of buffalo's pancreas (head region) showing that 

the interlobular duct (star) were lined with columnar lightly stained 

cells with ill-distinct boundaries containing large round to oval nuclei 

and had wide lumen containing eosinophilic secretion and surrounded 

with well developed lamina propria containing cross section of 

82 



intralobular duct (arrow). No goblet cells in the interlobular duct. 

Stain: H&E stain X 400. 

34 A photomicrograph of buffalo's pancreas (head region) showing that 

the interlobular duct had thick wall with well developed lamina propria 

made mainly of collagen fibers and contain cross sections of the 

intraloblar duct just before it unit with the interlobular duct (arrow). 

Stain: Crossmon's trichrome stain X 400. 

83 

35 A higher magnification of fig. (34) showing that, the interlobular duct was 

lined with low columnar cells without goblet cells. The tips of the ductal 

cells show cytoplasmic blebs (arrows).  

Stain: Crossmon's trichrome stain X1000. 
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36 A photomicrograph of buffalo's pancreas (head region) showing 

presence of ampullated blood spaces lined with endothelial cells 

(arrow). Stain: H&E stain X1000. 
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37 A photomicrograph of buffalo's pancreas (uncinate process) showing 

the presence of many venules (blood spaces) intra-lobularly (arrow) 

and inter-lobularly (arrow head). The endocrine portion was represent 

small percentage of the pancreatic mass. Stain: H&E stain X40. 
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38 A photomicrograph of buffalo's pancreas (head region) showing that 

the main excretory pancreatic duct was lined by high columnar cells 

(arrow). Stain: H&E stain X 1000. 
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39 A photomicrograph of buffalo's pancreas (tail region) showing that, the 

main excretory pancreatic duct was lined by high columnar cells with 

few PAS positive mucous secreting cells (arrow). These columnar 

cells revealed PAS positive granules especially in the supranuclear 

position (white arrow head). The luminal border of the cells was PAS 

positive (black arrow heads). Subepithelial tubulo-alveolar secreting 

end-pieces were present at different stages of secretory activities. They 

were lined with high columnar cells alternating with mucous producing 

cells which were PAS positive (white arrow). The epithelium of the 

pancreatic duct showed in some areas, a variable epithelial height, 

since the epithelium presented tops and valleys.  

Stain: PAS stain X 1000. 
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40 A photomicrograph of buffalo's pancreas (head region) showing that, 

the main excretory pancreatic duct was lined by high columnar cells 

with few alcian blue positive mucous secreting cells (black arrow). 

The luminal border of the main pancreatic duct was alcian blue 

positive (black arrow head). Subepithelial tubulo-alveolar secreting 

end-pieces were present at different stages of secretory activities. They 

lined with high columnar cells alternating with mucous producing cells 

which were alcian blue positive (white arrow). 

Stain: Alcian blue PH 2.5 stain X 1000. 

89 

41 A photomicrograph of buffalo's pancreas (body region) showing that, 

the main excretory duct contained subepithelial tubulo-alveolar 

secreting end-pieces at different stages of secretory activities. They 

lined with high columnar cells alternating with mucous producing cells 

90 



(black arrow). Dark cells were disposed among the columnar duct 

cells which were narrow, tall with darkly stained cytoplasm and were 

wedged between the columnar duct cells and possessing darkly stained 

fusiform nuclei (white arrow). The tips of the main duct cells show 

cytoplasic blebs (arrow head). Stain: H&E stain X 1000. 

42 A photomicrograph of buffalo's pancreas (tail region) showing 

presence of ill defined network around the pancreatic acini of dark 

angular cells (black arrows) and light angular cells (yellow arrow).  

Stain: Crossmon's trichrome stain X1000. 
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43 A semithin section of buffalo's pancreas (body region) showing 

presence of light angular cells (black arrows) and dark angular cells 

(yellow arrows) with long cytoplasmic processes were present 

between the secretory units (arrow). Stain: Toluidin blue stain X1000. 
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44 A transmission electron micrograph of the pancreatic acini 

showing that, the pancreatic acinar cells contain spherical, basal 

euchromatic nucleus "N" with prominent nucleolus " arrow". 

Numerous electron dense zymogen granules "arrow head" are 

accumulated in the apical domain of the cell. Two centroacinar cells 

"stars" with scanty pale cytoplasm X 3000. 
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45 A transmission electron micrograph of the pancreatic acini 

showing that, the pancreatic acinar cells are roughly pyramidal in 

shape with broad bases resting on basement membrane "arrow" and 

with narrow apices bordering a narrow lumen "arrow head". The 

acinar cells contain apical zymogen granules "Zy" and extensive basal 

and lateral rER X4000. 

94 

46 A transmission electron micrograph of the pancreatic acini 

showing that, the lateral part of the acinar cell cytoplasm is filled with 

elaborately laminated cisternae of granular endoplasmic reticulum 

"arrow head" the mitochondria were elongated or rounded 

"arrows". Also euchromatic nucleus "N" can be observed X 10,000 
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47 A transmission electron micrograph of the pancreatic acini 

showing that, the apical part of the acinar cell cytoplasm with zymogen 

granules "Zy" which are of different sizes and electron density. 

Junctional complexes composed of tight junctions "black arrow 

heads", desmosomes "black arrow" and zonula adherens "white 

arrow" are also found at the luminal surface of the acinar cells. Huge 

number of ribosomes "R" were noticed inbetween zymogen granules. 

The central lumen of pancreatic acini contains electron moderate 

granular secretory material "asterisk"X 20,000 
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48 A transmission electron micrograph of the pancreatic acini 

showing centroacinar cells "CAC" present inside the acinar lumen 

"white arrow".  Centroacinar cells can be differentiated from the 

acinar cells "AC" by being devoid of zymogen granules "Zy". They 

were elongated with large oval euchromatic nuclei "N". The acinar 

lumen "white arrow" contained cross and longitudinal sections in the 

microvilli of the acinar and the centroacinar cells. Junctional 
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