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Abstract 
Present study was conducted on the endocrine part of pancreas of twenty four apparently healthy chabro 

chickens irrespective of sex. The birds were divided into 0 day, 30 days, 60 days and 150 days age 

groups. Islets of Langerhans in chabro chicken were usually oval and rounded in shape but some of these 

were also irregular, quadrilateral and elongated. Their occurrence was relatively much higher in splenic 

lobe. Some developing islets had a cluster of acinar and islets cells. Fully developed islets were beta and 

mixed types. Beta islets were formed by the clustures of oval, triangular, irregular, elongated and 

polyhedral beta cells. Mixed islets consisted of beta and alpha cells and were found only in splenic lobe. 

The alpha cells were spherical, elongated and irregular in shape and appeared relatively smaller than beta 

cells. The capillaries were commonly observed inside islets which, sometimes, formed dilated sinus like 

structures.   
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Introduction 

Chabro chicken is a rural meat type bird of India and is a cross breed of Barred Plymouth 

Rock and red Cornish birds. The pancreas has a distinct endocrine function to secrete 

hormones, the insulin and glucagon [5, 7]. The endocrine part of the pancreas (islets of 

Langerhans) contain alpha and beta cells located in separate islets in domestic animals [8].The 

beta or B cells of pancreatic islets secrete insulin that functions to increase glucose uptake by 

muscles, liver and adipose tissue and also enhances the lipogenesis. The pancreatic islet alpha 

or A cells secrete glucagon which causes lipolysis in adipose tissue, decrease in muscles and 

liver glycogen, decrease in glucose utilization, increase in gluconeogenesis and decrease in 

lipogenesis [17]. Hence, Insulin and glucagon play critical role in glucose homeostasis and serve 

as acute regulators of blood glucose level. On perusal of literature it has been observed that 

little emphasis has been given on the histology of endocrine part of chicken pancreas 

particularly in its chabro breed. Hence, the present work has been conducted. 

 

Materials and Methods 

For the present study the pancreas was collected from twenty four apparently healthy chabro 

chicken irrespective of sex. The birds were procured at the time of hatching and were grown 

up to the prescribed age. These were divided in to four age groups i.e. 0, 30, 60 and 150 days 

after hatching; each group contained six chickens. Small pieces of tissue from each lobes of 

the pancreas were fixed in10% neutral buffered formalin and were processed by a routine 

paraffin embedding technique [12]. Five to six microns thick paraffin sections were obtained 

and were stained by following staining procedures-  

1. Hematoxylin and Eosin stain (Luna,1968) - For general histoarchitectural study 

2. Gordon and Sweet’s method for reticulin (Bancroft and Stevens, 1977) - For reticular 

fibers 

3. Masson’s Trichrome method (Luna, 1968) - For collagen fibers 

4. Verhoeff’s method for elastic fibers (Bancroft and Stevens, 1977) - for elastic fibers 

5. Gomori’s method for pancreatic islets (Luna, 1968) - For alpha and beta cells 

 

The micrometrical studies were conducted with the help of calibrated computerized image 

analyzer. The data generated by the histological observations was subject to statistical analysis 

to one way ANOVA for various parameters and for the test of significance with age [21]. 
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Results and Discussion 

The endocrine part or islets of Langerhans constituted only a 

small portion of the parenchyma in the pancreas in chabro 

chicken [3] in fowls also reported similar fact about the 

endocrine part of the pancreatic parenchyma. The islets of 

langerhans in the present study were in the form of small 

lightly stained pale areas between the acini (Fig. 1). Several 

islets were in the form of discrete units dispersed between the 

acini but many others were as developing islets formed by a 

cluster of acinar and islets cells; these appeared to be formed 

by the detached cells of the exocrine acini (Fig. 3). The islets 

varied in shape as many of these were oval and rounded while 

many others were irregular, elongated and quadrilateral in 

shape (Fig. 3). The shape of islets was roughly spherical in 

fowl [3], round or irregular in falcon [18], irregular in red jungle 

fowl [11] and oval or circular in golden eagle [1]. The 

occurrence of islets was relatively much higher in splenic lobe 

than the dorsal and ventral lobes (Fig. 1). According to [20] in 

coturnix quails, [23] in chickens and [14] in native chicken the 

islets were more frequently observed in splenic and third 

lobes.  

In the present study the islets varied considerably in size. 

They were generally smaller in ventral lobe and larger in 

splenic lobe. The average diameter of oval and rounded islets 

in the pancreas of chabro chicken was 33.05 ± 2.84 µm (Table 

-2). In dorsal, ventral and splenic lobe the average diameter of 

these islets was 41.42 ± 2.77 µm, 35.89 ± 2.44 µm and 54.87 

± 3.31µm, respectively (Table -2). The average size of the 

islets gradually increased from group 1 to group 4. In group-1 

and group- 4 average diameter of oval and rounded islets was 

33.58 ± 3.83 µm and 52.02± 6.25 µm, respectively (Table -1). 

The size of the islets in various lobes gradually increased 

from group 1 to group 4. The statistical analysis of the data 

revealed that the increase in the diameter of islets was 

nonsignificant among the various groups of the present study. 

Similarly the increase in diameter of islets in dorsal and 

ventral lobes was also statistically non-significant but in the 

splenic lobe the increase in diameter of islets was statistically 

significant from group 1 to group 2. The islets were randomly 

distributed among the exocrine part of all the lobes as 

mentioned by [10] in common gull and guinea fowl but at some 

places, particularly in the splenic lobes, these were more 

concentrated in the central part than the peripheral part of the 

parenchyma where they often constituted the large central 

mass of endocrine tissue.  

Most islets of Langerhans in the pancreas of chabro chicken 

were formed by the clustures of light colored oval, triangular, 

irregular, elongated and polyhedral cells, however, in splenic 

lobe some of these had dark and light cells (Fig. 2). Hence, 

two types of the islets were found in the present study viz.the 

were light islets formed by light cells and mixed islets which 

had both light and dark cells. The occurrence of light islets 

was much higher than the mixed islets. Morever, the beta 

islets were found in all the lobes but mixed islets were present 

only in splenic lobe [3] in duck and [13] in goose observed dark, 

light and mixed islets in avian pancreas. The light islets in the 

pancreas of chabro chicken could be referred as beta islets as 

reported by [14] in native chicken, [18] in falcon and [13] in goose 

Most islets in all lobes of the pancreas were formed by the 

beta cells [20] in coturnix quails, [15] in chick and [9] in goose. 

Mixed islets were seen in Japanese quail [19] and pigeon [6]. 

The light or beta cells were relatively larger and had light 

eosinophilic relatively scanty cytoplasm (Fig. 2, 3, 4). These 

either had centrally placed or eccentric large vesicular nuclei 

with one or two nucleolus. Many of these cells lay very close 

to each other and overlapped, hence, often appeared 

multinucleated in the light microscope. Usually these were 

irregularly distributed within islets at some these were 

arranged linearly. The dark cells or alpha cells were spherical, 

elongated and irregular in shape and appeared relatively 

smaller than beta cells. These had dark eosinophilic 

cytoplasm with spherical and oval vesicular nuclei (Fig. 2) 
[10]. Observed that the alpha and beta cells were round to oval 

with prominent nucleolus in common gull and guinea fowl [6]. 

Observed in pigeons the beta cells of mixed islets were 

arranged in the form of cords or as irregular rows of 

polygonal cells. According to [11] in red jungle fowl and [1] in 

golden eagle the islets of Langerhans had smaller alpha cells 

and larger beta cells with dark large central nucleus. The islets 

having delta cells as well as the alpha cells were not found in 

the pancreas of chabro chicken [22] in ostrich, [13] in goose and 
[10] in common gull and guinea fowl the delta cells could not 

be observed. In present study beta cells as these stained blue 

while in alpha cells pink stained with Gomori’s method for 

pancreatic islets cells (fig. 6). 

Separate capsule around the islets was not observed in chabro 

chicken, however reticular fibers which encircled the adjacent 

acini formed almost continuous lining around the islets. 

According to [16] in mynah, [6] in pigeon, [10] in common gull 

and guinea fowl and [2] in early hatched goose the islets had no 

distinct border with the exocrine part. The developing and 

developed islets of present work had a rich vascular supply 

formed by the capillaries on their periphery which often 

encircled 1/3rd to 2/3rd part of the islets (Fig. 3, 4). The 

capillaries were also commonly observed inside islets, which 

sometimes formed dilated sinus like structures (Fig. 4) [9, 13] in 

goose, [22] in ostrich, [16] in mynah, [6] in pigeon and [10] in 

common gull and guinea fowl noticed that the islets had a 

very rich supply of blood capillaries. Moreover according to 
[3] in fowl the cells of islets were sharply defined from the 

serous acini by a very vascular areolar tissue and the 

anastomosing cell cords had wide blood vessels between them. 
 

Table 1: Group wise values (Mean ± SE) along with range of various micrometric parameters of dorsal, ventral and splenic lobes in pancreas of 

chabro chicken. 
 

Parameters Group 1 Group 2 Group 3 Group 4 

Islets of Langerhans diameter (in µm) dorsal lobe 
33.65 ± 4.38a 

( 14.76 -57.12) 

37.38 ± 5.95a 

(17.83 -77.79) 

45.18 ± 5.44a 

(20.59 -72.79) 

49.50 ± 5.66a 

(24.29 -75.65) 

Islets of Langerhans diameter (in µm) ventral lobe 
30.61 ± 3.13a 

(20.93 -54.82) 

34.82 ± 3.92a 

(15.90 -54.85) 

38.77 ± 5.75a 

(10.92 -69.85) 

40.75 ± 5.8a 

(19.92 – 76.85) 

Islets of Langerhans diameter (in µm) splenic lobe 
36.50 ± 3.97a 

( 16.62 -56.35) 

56.25 ± 5.40b 

( 18.53 – 76.79) 

60.87 ± 6.00b 

(28.62 – 89.39) 

65.86 ± 7.30b 

(28.62 – 98.25) 

Average diameter of islets Langerhans (in µm) 33.58±3.83a 42.82± 5.05ab 48.27± 5.73b 52.02± 6.25b 

Note: 

1. Values in parentheses indicate ranges. 

2. Different superscript shows significant change in values and similar superscript shows non significant change in values between the groups. 
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Table 2: Values (Mean ± SE) of various micrometric parameters in the pancreas of chabro chicken along with the value in dorsal, ventral and 

splenic lobes. 
 

Parameters Dorsal lobe Ventral lobe Splenic lobe Entire study 

Islet mass diameter (in µm) 
41.42 ± 2.77 

(14.76 -77.79) 

35.89 ± 2.44 

(10.92 – 76.44) 

54.87 ± 3.31 

(16.62 – 98.25) 

33.05 ± 2.84 

(10.92 – 98.25) 

 

 
 

Fig 1: Photomicrograph of splenic lobe of pancreas in 60 days old 

chabro chicken showing acini (a), interlobular septum (b), lymphatic 

aggregation (c) and islets of Langerhans (d). H&E; X100 

 

 
 

Fig 2: Photomicrograph of splenic lobe of pancreas in 0 day old 

chabro chicken showing acini (a), lumen of acini (b), light cells of 

islets of langerhans (c) and dark color cell of islets of langerhans (d). 

H&E; X1000 

 

 
 

Fig 3: Photomicrograph of dorsal lobe of pancreas in 0 day old 

chabro chicken showing acini (a), lumen of acini (b) and islets of 

Langerhans (c) partially encircled by capillaries (arrow). H&E; 

X1000 

 
 

Fig 4: Photomicrograph of ventral lobe of pancreas in 60 days old 

chabro chicken showing light (beta) islets (a), beta cells of islets (b), 

nuclei of islets cells (arrow) and blood capillaries inside (c). H&E; 

X1000 

 

 
 

Fig 5: Photomicrograph of ventral lobe of pancreas in 60 days old 

chabro chicken showing reticular fibers inside islets of langerhans 

(a) and around the acini. Gordon and Sweet’s Method; X400 

 

 
 

Fig 6: Photomicrograph of splenic lobe of pancreas in 0 day old 

chabro chicken showing pink colour alpha cells (a) and blue colour 

beta cells (b) in the mixed islets. Several exocrine acini (c) are also 

visible. Gomori’s Method for Pancreatic Islets; X400 
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Conclusion  

Islets of Langerhans in chabro chicken were usually oval and 

rounded in shape but some of these were also irregular, 

quadrilateral and elongated. Their occurrence was relatively 

much higher in splenic lobe. Some developing islets had a 

cluster of acinar and islets cells. Fully developed islets were 

beta and mixed types. Mixed islets consisted of beta and alpha 

cells and were found only in splenic lobe. Apha cells 

appeared relatively smaller than beta cells. The capillaries 

were commonly observed inside islets which, sometimes, 

formed dilated sinus like structures.  
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