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Abstract 
 
Macroscopically, the pancreas can be described as a pale-pink gland surrounded by adipose tissue. It is a mixed, 
serous, tubuloacinar gland, which contains in its parenchyma two categories of essential elements, with different 
structure, some of them creating the exocrine pancreas, and other, the endocrine pancreas. The pancreas is therefore 
classified as a mixed gland, consisting of parenchyma (pancreatic islets and glandular acinus) and stroma (capsule, 
septs). The exocrine part of the parenchyma is represented by well irrigated, mixed serous tubuloacinar glands, while 
the pancreatic islets represent the functional units of the endocrine pancreas, in the form of pseudo-islets and the 
existence of some intra-cytoplasmatic lipidic pseudo-inclusions. It is delimited by a fine capsule from which the dividing 
septa of the pancreatic lobules are detached.  
 
Key words: ostrich, pancreas, serous acinus. 
 
INTRODUCTION 
 
Data regarding to the ostriches digestive system 
morphology are remarkably few, even though 
in Romania there are currently many farms in 
which they are reared for their meat - that has 
low contents of cholesterol and also for their 
eggs and less for feathers or skin. It is 
necessary to acknowledge informations 
regarding the digestive apparatus from the 
anatomically and histologically point of view, 
in order to understand the nutritional needs and 
the clinical approach for this species.  

 
MATERIALS AND METHODS 
 
For both anatomically and histological studies, 
were analyzed 5 organs obtained from 
ostriches. The dissection took place at the 
Anatomy discipline of the Veterinary Medicine 
Faculty Bucharest and at the Histology and 
Embriology discipline, the samples taken were 
prefixed in special containers, in neutral 
formalin 10% solution and then adjusted and 
re-fixed in the same fixing solution for 24 to 48 
hours. The samples thus fixed were included to 
paraffin and then sectioned with the 
microtome. In the end, the samples were 

colored using several staining methods: HE, 
Methylene Blue-HE, Gomori, Bensley, Congo 
Red. After coloring, the histological specimens 
thus obtained, were examined with the Motic 
Panthera microscope and photographed. 

 
RESULTS AND DISCUTIONS 
 
The pancreas has an average length of 30 cm 
and exhibits a main pancreatic canal that 
addresses the duodenum in the terminal portion 
of the distal loop branch, at the extremity of a 
reduced mucous crest (Figure 1). No secondary 
pancreatic ducts were identified.  
The pancreas is delimited by a fine capsule 
from which the dividing septs of the pancreatic 
lobules are detached. The connective capsule of 
the pancreas contains elastic and collagen 
connective fibers (Figure 2). From the capsule 
I’ve noticed the connective septs that divide the 
pancreas into lobes and lobules and I’ve noted 
that the interlobar and interlobular septs are 
generally well vascularized and innervated, in 
the interlobar/interlobular structure observing 
the lax connective tissue, arteries and veins, 
sinusoid capillaries, nerves of different sizes 
(Figure 3). 
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Figure 1. The main orifice pancreatic duct 

 

 
Figure 2. Pancreas. Ostrich. Histostructure of the conjunctive capsule of the pancreas. 

 HE stain x 1000 (original) 
 

 
Fig. 3. Pancreas. Ostrich. Histological picture of the conjunctive stroma which sends  

conjunctive septa in parenchyma. HE stain x 1000 (original) 
 

The exocrine pancreas has the highest ratio and 
consists of tubular, alveolar and tubulo-alveolar 
terminal formations, represented by serous 
acini (Figure 4). Serous pancreatic acini are 
tubulo-acinar formations, linked to each other 
by connective structures and ending with an 
intercalary canal (Figure 5). In the structure of 
the acini we noted the existence of two types of 
cells: secretory cells and centro-acinous cells. 

Pancreatic acini is made up of serous, 
prismatic-shaped cells with granular cytoplasm, 
with a large, basal-placed vesicular nucleus 
(Figure 6). The affinity of staining of serous 
cells is basophilic for the cytoplasm and 
acidophilic for the nucleus in the apical area, in 
other words the apical area - granular 
(oxyphilic) and the basal area - homogenous 
(basophilic) (Figure 7). 

 

 
Figure 4. Pancreas. Ostrich. Overview of the pancreatic parenchyma. HE stain x 100 (original) 

 

 
Figure 5. Pancreas. Ostrich. Aspect of the serous acinus, highlighting the lumen  

intraacinar less observable. Congo Red stain x 630 (original) 
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Figure 6. Pancreas. Ostrich. Detail of the serous acinus structure of the pancreatic parenchymal.   

Bensley stain x 100 (original) 
 

 
Figure 7. Pancreas. Ostrich. Aspect of the tinctorial affinity of serous cells of the structure in the pancreatic 

serous acinus. Congo Red stain x 1000 (original) 
 

A serous acinus consists of a 4-7 serous cells 
and we have noticed that the intra-acinar lumen 
is almost unobservable. In the center of the 
acinus the centro-acinar cell (Figure 8) was 
noticed, which corresponds to the beginning of 
the excretory canal, and around the acinus we 
have highlighted the mioepithelial cells and 
sinusoid capillaries. The acinar cells synthesize 
and secrete zymogenic substances (inactive 
enzyme precursors), which we have highlighted 
using special histological colouring methods 
(Figure 9). 
As in other species of birds, the endocrine 
function of this organ is performed by the 
Langerhans islets (Figure 10), placed among 
the serous acinus, finding at staining that they 
consist of rare clusters of round, oval and 
irregular cells, surrounded by connective tissue 

and well vascularized (Figure 11). These are 
delimited by the acinar parenchyma through 
fine septa of connective tissue (Figure 12), 
having a light-blue-gray color (at the modified 
trichromic Masson staining). 
The islet cells have euchromatic nuclei with 
obvious nucleoli, and different sizes (Figure 
13). There are four main types of islet secretory 
cells, differentiation which can only be made 
by immunohistochemistry, in optical 
microscopy with luminous field they cannot be 
separated, merely arbitrarily, in a peripheral 
category, with spherical nuclei, and another 
category in the centre, with large ovular nuclei, 
managing however to emphasize the specific 
secretion granules (Figure 14), by applying 
special histological colouring methods 
(Bensley, Congo Red).  

 
Figure 8 Pancreas. Ostrich. Aspect of the serous cells and centroacinar cell of the serous acinus level.  

HEA stain x 1000 (original) 
 

 
Figure 9. Pancreas. Ostrich. Highlighting zymogene acinar cell of the structure in serous acinus.  

Bensley stain x 1200 (original) 
 

 
Figure 10. Pancreas. Ostrich. Highlighting the islets Langerhans structure in the pancreatic parenchyma. 

HEA stain x 400 (original) 
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Figure 11. Pancreas. Ostrich. Aspect of the blood capillaries in the islets of Langerhans level.  

Congo Red stain x 400 (original) 
 

 
Figure 12. Pancreas. Ostrich. Aspect of the delimitation of the island Langerhans  
of the acinar parenchyma by fine conjunctive septa. HEA stain x 630 (original) 

 

 
Figure 13. Pancreas. Ostrich. Aspect of the positioning of the island Langerhans in structure  

of the pancreatic parenchymal. Congo red stain x 400 (original) 

 
Figure 14. Pancreas. Ostrich. Highlighting grains of the specific secretion present in the cells island.  

Bensley stain x 400 (original) 
 

Basically, the pancreatic secretory unit consists 
of an acinus and an intercalar duct. The cana-
licular system of the pancreas is represented by 
the intercalar canal, then the intralobular 
canals, very difficult to differentiate, continued 
through the interlobular canals. The interlo-
bular canals are continued by the interlobar 
canals, followed by the collecting canals. The 
structure of the canals, both the interlobar and 
collectors, have a wall consisting of a mucous 
membrane, muscular and adventitia layer 
(Figure 15). The mucosa is lined with a simple 

columnar epithelium (Figure 16) and presents 
folds, which disappear at the entrance to the 
duodenum. Lamina propria consists of dense 
connective tissue, in which blood vessels and 
mononuclear cells are observed.  
The muscular layer usually consists in two 
layers of smooth muscle cells, longitudinal 
internal one, and the other – external circular. 
The adventitia consists of connective fibers. 
Around them are found blood vessels, respect-
tively branches of the pancreatic-duodenal 
arteries and veins and nerves (Figure 17). 

 

 
Figure 15. Pancreas. Ostrich. Overview of the pancreatic duct. Pph stain x 100 (original) 
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Figure 16. Pancreas. Ostrich. Histostructure of the collector duct pancreatic of the pancreas.  

Simple columnar epithelium and lamina propria. HE stain x 630 (original) 
 

 
Figure 17. Pancreas. Ostrich. Vascular-nerve formations interlobar present in the septum  

of the structure in pancreas. HEA stain x 400 (original) 
 

Regarding the specific stains used, the 
arrangement of the reticulin fibers that divide 
the acinar parenchyma through fine septa of 

connective tissue, were observed (Figures 18, 
19 and 20).  

 

 
Figure 18. Pancreas. Ostrich. Distribution aspect of the reticulin fibers  

in the pancreatic parenchyma. Gömori stain x 200 (original) 

 
Figure 19. Pancreas. Ostrich. Confine acinus fine lobular by the conjunctive tissue.  

Gömori stain x 200 (original) 
 

 
Figure 20. Pancreas. Ostrich. Reticulin fiber penetration of the capsule including serous acinus.  

Gömori stain x 400 (original) 
 

CONCLUSIONS 
 
The pancreas is delimited by a fine capsule, 
from which are detaching septs that divide the 
pancreatic lobules. 
The exocrine pancreas has the highest ratio and 
consists of tubular, alveolar and tubulo- 
alveolar terminal formations, represented by 
serous acinus. 
A serous acinus consists of 4-7 serous cells and 
I have noticed that the intra-acinar lumen is 
almost unobservable. 
The endocrine function of this organ is perfor-
med by the pancreatic islets of Langerhans, in a 
quite large number, compared to other species 
of birds. 
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