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Abstract 
 

Fifteen Kestrel were used in this study regardless to their sex. The results study showed that the pancreas of adult Kestrel 
(Falco tinnunculus) lies under the right side of the peritoneal cavity, and situated between the descending part and ascending 
part of the duodenum and has pale pinkish to white pinkish colored and consisted of 3 lobes dorsal (lobus pancreatic dorsalis), 
middle (middle pancreatic lobus) and ventral (lobus pancreatis ventralis) with well-developed interlobar connections made it 
difficult to distinguish between the 3 lobes. Histologically the pancreas of adult Kestrel (Falco tinnunculus) was covered by 
very thin layer of connective tissue with mesothelial cells, Connective tissue septa extended from capsule into parenchyma of 
pancreas dividing it in to many lobules. These septa were very thin and some of them carried blood vessels distributed all over 
the pancreas. The exocrine portion was constituted from serous acini with pyramidal shaped cells which had dark rounded 
nucleus in the middle part of the cell. Acidophilic granules found in the apices of cells. Centro acinar cells found as one or two 
nuclei in the center of the pancreatic acini. The endocrine portion (islets of Langerhans) was formed from clusters of endocrine 
cells in shape of oval or rounded pale structures with different sizes. The small one has mean diameter of 40.02±0.9 µm while 
the large one has diameter of 126.3±3.8 µm. Few endocrine cells were seen distributed as single cells among the pancreatic 
acini. 
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   (Falco tinnunculus) دراسة تشريحية ونسيجية للبنكرياس في طائر العوسق
  

  عمار غانم الحائك
 

  العراق، ، الموصلجامعة الموصل، كلية الطب البيطري، فرع التشريح
  

 الخالصة
  

اس طائر العوسق أظهرت نتائج هذه الدراسة أن بنكري .استخدم في هذه الدراسة خمسة عشر من طائر العوسق بغض النظر عن الجنس
)Falco tinnunculus يقع تحت الجانب األيمن من التجويف الخلبي، ويتمركز بين ذراعي االثني عشر ولوحظ ان لونه كان بين وردي (

مما جعل من  بعضهاوكانت الفصوص مرتبطة مع  ،والبطني األوسطفصوص الظهري،  ٣من  شاحب إلى اللون الوردي األبيض وتالف
) مغطاة بطبقة رقيقة جدا من النسيج Falco tinnunculusظهر بنكرياس طائر العوسق ( ،نسيجيا ين الفصوص الثالثة.الصعب التمييز ب

الضام مع الخاليا الظهارية، ولوحظ امتداد حويجزات من النسيج الضام للمحفظة باتجاه متن البنكرياس وتقسيمه إلى العديد من 
 اإلفرازيتكون جزء  وبعضها حمل األوعية الدموية التي توزعت في جميع أنحاء البنكرياس. الفصيصات. وكانت هذه الحواجز رقيقة جدا،

ذات خاليا هرمية الشكل وانويتها مستديرة غامقة اللون تقع في الجزء األوسط من الخلية. كما لوحظ  مصلية إفرازيةالخارجي من وحدات 
الجزء الصماوي  أما .اإلفرازيةخليتين) في مركز الوحدة  أو(خلية  لعنبةوجود حبيبات حامضية في قمم الخاليا. وجدت خاليا مركز ا

بيضاوية أو مستديرة فاتحة اللون وذي أحجام  أشكال(جزيرة النجرهانز) فانه يتكون من مجموعات من خاليا الغدد الصماء على هيئة 
مايكروميتر. شوهد قليل من خاليا  ٣,٨±  ١٢٦,٣بير مايكروميتر في حين بلغ القطر الك ٠,٩±  ٤٠,٠٢مختلفة حيث بلغ القطر الصغير 

  الغدد الصماء موزعة كخاليا انفرادية بين الوحدات المصلية للبنكرياس.
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Introduction 
 

The pancreas is large gland connected with alimentary 
tract (1). The location of pancreas in all birds is the right 
side of the abdominal cavity between the two limbs of 
duodenum (2). According to (3), the pancreas of the birds is 
considered to have four lobes: ventral, dorsal, third and 
splenic; with three ducts: ventral, dorsal and third, as 
described in chicken and quail. The avian pancreas differs 
from other animals in being composed of two or more lobes 
and in containing two islets types, there are many species 
differences in structure of avian pancreas, division of lobes 
distribution of the islets in lobes, the form and frequency of 
endocrine cells in islets and structure of ducts are the most 
important differences (4). The pancreas consists of an 
exocrine and endocrine portion, in such Portion the function 
is both carried out by some cells, the pancreas exocrine and 
endocrine function that are performed by different groups 
of cells (1). The morphologic studies of the pancreas are 
mainly focused on acinar and islet cells, with less attention 
given to the ductal epithelium. For histological properties of 
pancreas, and its ductal system, some investigations have 
been carried out in different avian species, such as the 
goose (4,5), ostrich (6), and Coturnix quail (7). in kestrel, 
no information is yet available histological details of 
pancreas. Therefore, the present study was aimed at the 
demonstration of the anatomical and histological structure 
of the pancreas gland of the adult kestrel. 
 
Materials and methods 
 

A total of Fifteen healthy adult kestrel (Falco 
tinnunculus) were obtained from birds owner in local 
market (Algazal market in Baghdad) without attention to 
their sex (adult male or female), and then divided into 2 
groups, eight for anatomical study and seven birds for 
histological study. The birds were killed after anesthesia by 
intramuscular injection of a mixture of ketamine and 
xylazine at dose 25.5 mg/kg of body weight (8). After that 
abdominal cavity was opened to explore the Shape, position 
and relationship of pancreas. 

Then pancreas was removed and preserved in 10% 
buffered neutral formalin, The pancreas were left in fixative 
for 48 hours then washed by tap water and dehydrated in an 
ascending series of graded concentration of alcohol (70%, 
80%, 90%, 100%) with a time interval of 2 hours for each 
stage then cleared with xylene for about 0.5 hour, infiltrated 
with paraffin wax for three hours and then for overnight 
and embedded in paraffin blocks, sections of 5 micrometers 
in thick were obtained by using a rotary microtome and 
mounted on glass slides in the presence of Mayer’s 
albumin. Sections were stained with hematoxylin and Eosin 
and viewed under a light microscope (9). 

The histological observation involved general 
description of pancreas structure in addition to several 
miocromorphometric parameters which achieved by using 
the color USB 2.0 digital image camera (Scope Image 9.0- 
China) which was provided with image processing 
software. 

The included parameters were: the capsule thickness, 
diameters of (islet of Langerhans, intralobular duct, 
interlobular duct, main duct), structure of islet of 
Langerhans, epithelium high of (intralobular duct, 
interlobular duct, main duct). 
  
Results 
 
Anatomical finding 

The pancreas of kestrel (falco tinniculus) is a short, 
semi-wide, lobulated gland that located under the right side 
of the peritoneal cavity, and situated between the 
descending part and ascending part of the duodenum and 
has pale pinkish to white pinkish colored (Figure 1). 

It consisted of 3 lobes, dorsal (lobus pancreatic 
dorsalis), middle (middle pancreatic lobus) and ventral 
(lobus pancreatis ventralis) and well developed interlobar 
connections made it difficult to distinguish between the 3 
lobes. 
 

 
 
Figure 1: Microphotograph illustrate, liver (1), gall bladder 
(2), gizzard (3), duodenum (4), pancreas (5).  
 

The pancreas is attached tightly by mesentery and blood 
vessels positioned between the between the descending part 
and ascending part of the duodenum which composed of 
two main lobes, dorsal and ventral lobes, that appeared 
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extend from the origin of duodenal loop to one third length 
of the duodenal loop and another small lobe originated from 
the end of dorsal lobe towards the spleen. The lobes of 
pancreas were very short and not full the space between the 
two limbs of duodenum so, there was a gap between the 
duodenal limbs. In the current study the ventral lobe is 
thicker than the dorsal lobe and has a duodenal impression 
on either side of dorsal surface (Figure 2). 
 

 
 
Figure 2: Microphotograph illustrate, duodenum (1), dorsal 
part (2), middle part (3), ventral part (4).  
 
Histological finding 

The microscopic investigation of the pancreas in kestrel 
showed that it covered by very thin layer of connective 
tissue with mesothelial cells, the mean thickness of capsule 
was 11.71± 0.2 (Figure 3, Table 1). The connective tissue 
septa extended from capsule into parenchyma of pancreas 
dividing it in to many lobules. These septa were very thin 
and some of them carried blood vessels distributed all over 
the pancreas. Blood vessels were varied in their sizes and 
ganglionic nerve cells found in perivascular connective 
tissue of large blood vessels and characterized by oval or 
rounded pale nuclei with prominent nucleolus (Figure 4). 
The parenchyma of pancreas in kestrel was composed 
mainly from exocrine portion represented by serous acini 
and endocrine portion which distributed among acini which 
represented by islets of Langerhans (Figure 5). 

The exocrine portion was constituted from serous acini 
with pyramidal shaped cells which had dark rounded 
nucleus in the middle part of the cell. Acidophilic granules 
found in the apices of cells. Centro acinar cells found as 
one or two nuclei in the center of the pancreatic acini 
(Figure 6). 

Table 1: micro morphometric parameters of different 
pancreas structures / µm (mean ± SE) 
 

Parameters µm 

Islet of Langerhans diameter 
small 40.02 ± 0.9 
large 126.03 ± 3.8 

Intralobular duct diameter 74.21 ± 2.9 
Interlobular duct diameter 108.31 ± 4.3 
Main duct diameter 566.60 ± 13.7 
Capsule thickness 11.71 ± 0.2 
Intralobular duct epith. Height 16.82 ± 0.89 
Intralobular duct epith. Height 17.71 ± 0.7 
Main duct epith. Height 37.46 ± 0.9 

 

 
 
Figure 3: Microphotograph illustrate, the parenchyma of 
pancreas covered by a thin layer of connective tissue 
capsule with mesothelial cells (arrows). H&E, X400. 
 

 
 
Figure 4: Microphotograph illustrate, the blood vessels 
(BV) among pancreatic acini. Note the ganglionic nerve 
cells (arrows) within the connective tissue around blood 
vessel. H&E, X400. 
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Figure 5: Microphotograph illustrate, the endocrine and 
exocrine portions of pancreas. H&E, X400. 
 

 
 
Figure 6: Microphotograph illustrate, the pancreatic acini 
(dotted circles) and the centro acinar cells (arrows)in the 
center of acini. H&E, X400. 
 

The duct system of the exocrine portion of kestrel 
pancreas was consisting of intralobular duct; inter lobular 
duct and main duct. The intercalated duct was absent. 
Intralobular duct appeared among the pancreatic acini and 
lined by simple cuboidal to low columnar cells with 
rounded nuclei. The mean diameter was 74.21 ± 2.9 and the 
height if its epithelium was 16.82±0.89. Scanty connective 
tissue fibers were found surrounding these ducts (Figure 7). 
Interlobular duct was situated in the connective tissue 
among pancreatic lobules. The mean diameter was 
108.31±4.3 and lined by simple columnar to low columnar 
epithelium with height of 17.7±0.7. Abundant connective 
tissue was surrounding these ducts (Figure 8). 

 
 
Figure 7: Microphotograph illustrate, the intralobular duct 
within pancreatic lobule. H&E, X100. 
 

 
 
Figure 8: Microphotograph illustrate, the interlobular duct 
(red star) in the connective tissue (CT)between pancreatic 
lobules. H&E, X 100. 
 

The main pancreatic duct appeared with large diameter 
566.6±13.7 and lined by stratified columnar epithelium 
with height of 37.46±0.9. Longitudinal folds were found in 
its mucosa, its wall consist of thick layer of connective 
tissue mixed with smooth muscle, this duct found 
surrounded by adipose tissue (Figure 9). The endocrine 
portion (Islets of Langerhans) was formed from clusters of 
endocrine cells in shape of oval or rounded pale structures 
with different sizes. The small one has mean diameter of 
40.02±0.9 while the large one has diameter of 126.3±3.8. 
Few endocrine cells were seen distributed as single cells 
among the pancreatic acini. Two type of cells found in 
these islets, alpha cells which appeared fewer in number 
with small pale nuclei and beta cells which appeared more 
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numerous with large dark nuclei. Small blood vessels were 
distributed among the endocrine cells (Figure 10). 
 

 
 
Figure 9: Microphotograph illustrates the main pancreatic 
duct. Note the longitudinal folds in its mucosa lined by 
pseudostratified columnar epithelium (red arrows), note 
thick muscular wall of the duct (M), and the surrounding 
adipose tissue (AT). H&E, X 100. 
 

 
 
Figure 10: Microphotograph illustrate, island of Langerhans 
(dotted line) contain (A) alpha cells (B.) Beta cells and (b) 
blood vessles ac acinar cells. H&E, X40. 
 
Discussion 
 

This result disagrees Bailey et al. (10) in captive 
bustards whom they found that the pancreas was a pale-
yellow organ with a finely lobulated surface situated 
between 2 limbs of the duodenum and it was frequently 
hidden by fat. It consisted of 2 lobes lying dorsally (lobus 

pancreatic dorsalis), and ventrally (lobus pancreatic 
ventralis) and well developed interlobar connections made 
it difficult to distinguish between the 2 lobes in most of the 
birds examined. 

These results disagree with Gulmez et al. (4) in Goose, 
who said that the ventral lobe is divided into the ventral 
lobe proper and the third lobe on the basis of the latter's 
independent form. However, (11) reported in their research 
that the pancreas of ducks has two lobes, the dorsal lobe is 
divided into three distinct segments or sub lobes. 

This coincides McClish and Eglitis (11) on the pancreas 
of indigenous ducks that the ventral lobe is thickest one and 
has a duodenal impression at its both sides of the dorsal 
surface but disagree Al-Shaeli (12) that the pancreas 
consists of four lobes and the dorsal lobe is longer than the 
ventral, splenic and accessory lobe. On the other hand, (13) 
noted that the mynah pancreas had no splenic lobe, but 
many other birds as duck, chicken and goose have four 
lobes and splenic segment is attached to the dorsal lobe 
while the third lobe in mynah, as in chicken was a part of 
the ventral lobe (14). 

The microscopic investigation of the pancreas in kestrel 
showed that it covered by very thin layer of connective 
tissue with mesothelial cells. this result is in agreement Al-
Sudany (15) on the pancreatic capsule in steppe buzzard 
and rock dove and (5) Aughey and Frye (16) in goose but in 
contrast, the capsule of pancreas was thick in the turkeys 
(17). 

The connective tissue septa extended from capsule into 
parenchyma of pancreas dividing it in to many lobules. 
These septa were very thin and some of them carried blood 
vessels distributed all over the pancreas, which is similar to 
previous findings by Dellmann (18). 

Blood vessels were varied in their sizes and ganglionic 
nerve cells found in perivascular connective tissue of large 
blood vessels and characterized by oval or rounded pale 
nuclei with prominent nucleolus, this finding was in 
concords with the findings of (19) in duck , (17)in turkey, 
and (20) in chicken .   

The parenchyma of pancreas in kestrel was composed 
mainly from exocrine portion represented by serous acini 
and endocrine portion which distribute d among acini 
which represented by islets of Langerhans, this result which 
again concords with the findings of Das et al. (19) in duck, 
Gulmez et al. (4) in goose, and Mobini (17) in turkey. 

The exocrine portion was constituted from serous acini 
with pyramidal shaped cells which had dark rounded 
nucleus in the middle part of the cell. Acidophilic granules 
found in the apices of cells. Centro acinar cells found as 
one or two nuclei in the center of the pancreatic acini, this 
result enhanced by Al-Agele and Mohammed (21) in goose 
who found that the bizonal character of acinar cells could 
be attributed to the presence of mitochondria and zymogen 
granules in basal and apical portion and showed the 
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cytoplasm with acidophilic zymogenic granules and small 
centroacinar cells without granules were projected in the 
lumen of the acinus.. 

The duct system of the exocrine portion of kestrel 
pancreas was consisting of intralobular duct; inter lobular 
duct and main duct. The intercalated duct was absent. This 
result was in disagreement with Al-Agele (21) when 
described the epithelium lining of the intercalated ducts and 
intralobuler ducts were surrounded by connective tissue 
fibers with few elastic fibers. In addition to this, the smooth 
muscle fibers were surrounding both the main pancreatic 
duct and interlobular ducts. 

Interlobular duct appeared among the pancreatic acini 
and lined by simple cuboidal to low columnar cells with 
rounded nuclei. Scanty connective tissue fibers were found 
surrounding these ducts. Interlobular duct was situated in 
the connective tissue among pancreatic lobules. and lined 
by simple columnar to low columnar epithelium Abundant 
connective tissue was surrounding these ducts. The main 
pancreatic duct lined by stratified columnar epithelium, 
Longitudinal folds were found in its mucosa, its wall 
consist of thick layer of connective tissue mixed with 
smooth muscle these findings were in agreement with many 
other researchers such as Simsek and Alabay (22) in quail, 
Al-Shaeli (12) in duck (16,23). Two type of cells found in 
Islets of Langerhans, alpha cells which appeared fewer in 
number with small pale nuclei and beta cells which 
appeared more numerous with large dark nuclei. This 
results disagreement with many other researchers (12) in 
duck (24) and (25) whom they showed that there are three 
different types of islets have been observed in birds. but it 
was in agreement with (21) in golden eagle. 
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