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Abstract: The histological makeup of the pancreas in immature male and 

female Iraqi blackbuck (Caprus hircus) has not been well described. We 

aimed to describe the histological features of the pancreas in immature male 

and female Iraqi blackbuck. Samples were collected from 20 immature male 

and female animals' pancreas, obtained from the Al-Najaf slaughterhouse. 

The samples were fixed in 10% neutral buffered formalin, processed using 

standard histological methods, and stained with Gomori's, weigart's, Harris 

hematoxylin, eosin, and maldonad's stains (LOBA Chemie laboratory 

reagents and fine chemicals). The study showed that the goblet cells were 

underdeveloped and crowded, while the centroacinar cell's position and 

characteristics might indicate that these cells are involved in the transport of 

fluids and secretions within the duct system. The mean distribution of the 

total number of Langerhans islets' cells was similar across all groups (males 

and females), with no discernible variances. Morphometric analysis of the 

Langerhans islets revealed no differences in the distribution of islets between 

any of the studied groups in the right, left, or body of the pancreas. The 

histological analysis of the pancreas in immature male and female Iraqi 

blackbuck showed unique features regarding the arrangement of the islets of 

Langerhans, goblet cells, and centroacinar cells. These findings could 

contribute to a better understanding of the physiology and pathology of the 

pancreas in this species. 
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Introduction 

The pancreas, a unique gland in mammals, consists of 

both exocrine and endocrine components. The exocrine 

component secretes a bicarbonate-rich fluid that 

neutralizes acidic chyme entering the duodenum and 

enzymes that digest dietary proteins, carbohydrates, and 

lipids. The endocrine component produces several 

hormones, including pancreatic polypeptide, glucagon, 

somatostatin, and others (Zghair, 2016; Li et al., 2021). 

In domestic animals, the pancreas' parenchyma is divided 

into distinct lobes and lobules by a connective tissue septum. 

Each lobule comprises multiple secretory units called "acini" 

and ducts of varying diameters, including intercalated, 

intralobular, interlobular, and major pancreatic ducts 

(Rashwan, 2023; Al-Kelaby et al., 2022). The acinar 

cells are pyramidal and contain a spherical nucleus at the 

basal area, surrounding the narrow lumen of the acini. 

Domesticated animals have a much larger exocrine 

component than the endocrine component, according to 

(Al-Kelaby et al., 2023; Gupta et al., 2016). 

The Islet of Langerhans is the endocrine component 

responsible for maintaining ideal metabolic control of 

blood sugar by secreting a variety of hormones. Each islet 

contains different types of cells that synthesize and secrete 

a specific hormone. The islets are regionally distributed 

and abundant and contain cells that secrete glucagon 

(alpha-cells) and glucose-dependent insulinotropic 

peptides (beta-cells) (Moede and Leibiger, 2020). 

The exocrine pancreas secretes digestive enzymes into 

multiple ducts in the duodenum, which are essential for 

the breakdown of carbohydrates, lipids, and proteins. 
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These enzymes include trypsinogen, chymotrypsinogen, 

procarboxypeptidase, nucleases, amylase, lipase, and 

pancreatic esterases (Kleine and Rossmanith, 2016; 

Weinrauch et al., 2022). 

The endocrine pancreas contains various types of 

cells, including alpha, beta, delta, C, and F cells, which 

are responsible for its hormonal functions (Petersen et al., 

2021). Alpha cells secrete glucagon and beta cells secrete 

insulin, both of which play a crucial role in regulating 

blood glucose levels. Delta cells secrete somatostatin and 

these cells are distributed in the pancreatic islets or 

Langerhans islets located throughout the pancreatic 

stroma (Khaleel et al., 2020). 

We aimed to focus on the histological and 

histochemical structure of the pancreas of immature male 

and female caprine Iraqi breeds. 

Materials and Methods 

Twenty immature Iraqi local breed buck (Caprus 

hircus) pancreatic glands were collected from the Al-Najaf 

slaughterhouse for histological analysis. The 

specimens were obtained from animals ranging in age 

from 6-12 months and weighing from 15-25 kg. 

The pancreas was delicately separated from the 

intestinal loop of the animals. Each pancreatic lobe, 

including the left, right, and middle (body) components, 

was washed with 0.9% normal saline. The fixative used to 

prevent postmortem changes was a sizable volume of 

either 10% neutral buffered formalin or Bouin's fixative 

(Al-Kuraishy et al., 2022a; Kurauti et al., 2021). The 

fixation process with 10% neutral buffered formalin lasted 

for 24-48 h in comparison to Bouin's fixative. Samples 

fixed with 10% neutral buffered formalin were rinsed under 

running water for 2-3 h to prevent interference in the 

subsequent process. In contrast, samples fixed with Bouin's 

fixative were washed several times with 50% alcohol to 

remove the yellowish tint of picric acid and then stored in 

70% alcohol (Al-Kuraishy et al., 2022b). 

The samples underwent routine histology procedures and 

were stained with various stains, including Hematoxylin and 

Eosin (H and E), which stain the nucleus with purplish blue 

and the cellular compartment outside of the nucleus with 

pink color, Periodic Acid-Schiff stain (PAS), Gomori's, 

Maldonad's and weigart's iron hematoxylin (Bargooth et al., 

2020; Salim et al., 2022) from (LOBA Chemie laboratory 

reagents and fine chemicals). 

Data Statistical Analysis  

 To identify the statistically significant differences, data 

was statistically analyzed. The average of these measures 

was calculated and an analysis of the variance test (T-test) 

was performed to reveal the significant statistical 

differences, which were limited to p<0.05 probability. 

Results and Discussion 

The current study found that a thin connective tissue 

capsule thickened where blood arteries, lymphatic 

vessels, and nerves were interconnected and surrounded 

the stroma of the goat pancreas. Within the pancreatic 

capsule, collagen and elastic fiber bands were seen, along 

with fibroblasts and adipocytes. The stroma of the gland 

receives trabeculae from the capsule, which share some of 

the capsule's components (Fig. 1). 

Where the interlobular duct and blood vessels were, the 

trabeculae enlarged. Numerous interlobular ducts of 

various sizes were seen in the trabeculae and their 

accompanying blood arteries and Ganglionic cells (Fig. 1). 

The current study's results agreed with those of 

(Yang et al., 2020) in sheep and goats. However, they 

disagree with those of (Sreeranjini et al., 2020) 

Brazilian sloths, who claimed that the pancreas 

possessed a thick capsule devoid of elastic fibers. 

According to the findings of numerous researchers, 

smooth muscle fibers and myoepithelial cells were not 

present around the exocrine units and the duct associated 

with exocrine secretion (Ibrahim and Al-Kheraije, 2021). 

Exocrine Parts 

The pancreas is mainly composed of the tubule-acinar 

type of gland. The acinar adenoma is more common than 

the tubular adenoma. The nuclei of the epithelial cells 

lining the acini and pancreatic tubules were spherical or 

ovoid, usually located basally and close to the basement 

membrane. These cells ranged in size from pyramidal to 

high cuboidal (Fig. 1). Comparable results were found in 

swine and similar results were observed in sheep and 

gazelle (Bargooth et al., 2020; Hamza, 2018). 

The acinar cells of the pancreas showed clear polarity 

with two distinct zones: The apical zone, which was 

acidophilic due to the accumulation of zymogene 

granules, and the basal zone, which was basophilic due to 

the rough endoplasmic reticulum (Fig. 2). 

Our investigation revealed that in goats, exocrine 

glandular tissues occasionally contained clear cells 

with spherical, dark, homogeneous nuclei surrounded 

by clear, round cytoplasm Fig. 2. Lee and Lee (2022); 

Al-Hussainy et al. (2022) only mentioned the existence of 

such cells. The lumen of the exocrine acini, bordered by 

squamous cells, ranges from 1-3 cells per acinus, where the 

pancreatic duct system begins (Li et al., 2023). The duct 

system emerges from the acini to the intercalated duct, 

which is a small duct connecting the pancreatic acini and 

tubular lumen (Al-Redah et al., 2021) (Fig. 2). The 

intercalated duct is lined by 3-5 squamous to low cuboidal 

cells. The larger intralobular duct is found outside the 

lobules and is known as the interlobular duct because it runs 

between the connective tissues (Sreeranjini et al., 2020). 
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Fig. 1: Micrograph of the pancreas showing in the immature 

buck; A-1-exocrine acini 2-endocrine acini 3- 

trabecula (immature male) PAS 40; B-4-Intercalated 

duct 5-interlobular duct 6- goblet cells 7-secretory 

granules 8- lumen of acini (immature female) PAS 

40; C-9- glandular tissue is predominant in the 

connective tissue (immature male) PAS 10; D-10-

Spherical to ovoid nuclei of endocrine acini 

(immature female) H and E 40 
 

 
 
Fig. 2: Micrograph of the pancreas showing in the immature 

buck; A-1- clear cells (immature male) H and E 1; 

Different stages of mitosis 3-collagen fibers (immature 

female) wiegert's stain 40; C-4-pancreatic islets with 

B cells 5- pancreatic islets with D cells. (immature 

female) wiegert's stain 40; D-6-A cells (immature 

male) wiegert's stain 40 

 

The columnar cells lining the intercalated duct, 

interlobular duct, and main duct are of the secretory type, as 

indicated by the varying amounts of secretory granules 

localized on the top of these cells, which are positive for PAS 

stain (Fig. 2) (Sreeranjini et al., 2020). The nuclei of 

centroacinar cells were smaller and more ovoid than those 

of acinar cells. Our investigation discovered that 

centroacinar cells are squamous to low cuboidal spindle-

shaped cells. The intercalated duct is a small duct that 

connects the pancreatic acini and tubular lumen (Fig. 2). It 

is lined by 3-5 squamous to low cuboidal cells. The larger 

intralobular duct is found outside the lobules and is known as 

the interlobular duct because it runs between the connective 

tissue. The columnar cells lining these ducts were of the 

secretory type, as indicated by the varying amounts of 

secretory granules localized on the top of these cells, which 

are positive for PAS stain Fig. 2 (Karaca et al., 2014). 

Endocrine Parts 

The pancreatic islets, also known as Langerhans islets, 

are collections of pancreatic endocrine cells that are 

grouped in the pancreas gland of animals, giving them 

irregular, round, or round-like shapes. Pancreatic islet cells 

are distinguishable from exocrine cells because they are 

paler (Hussein et al., 2023). The majority of Langerhans 

islets are small (Fig. 3). The uneven shape of the 

Langerhans islet may be due to excessive cell migration of 

some islet cells from the endocrine to the exocrine tissues 

axis and/or the absence of a well-developed capsule. In the 

male goat, the density of islets in the whole gland per square 

meter was nine in the right lobe and the pancreatic islets 

were distributed uniformly, with 9 in the left lobe and 10.5 

in the middle lobe, while in females, the density was 8.5, 9 

and 10, respectively. A very thin layer of connective tissue 

completely encircled and divided the pancreatic islets of 

Langerhans from the exocrine units (Fig. 3). 

 

 
 
Fig. 3: Micrograph of the pancreas showing in the immature 

buck; A-1-islet of Langerhans containing B cells 

periphery. 2-A cell in the center. 3-centro acini. 

(immature male) maldonado's stain 10; B-4- secretory 

granules (immature female) Maldonado's stain 40; C- 

(immature male) Gomer's stain 40; D- (Immature 

female) gomer's stain 40 
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Each islet has its capillary network, which 

communicates with every cell in that islet and into 

which the hormones insulin, glucagon, and 

somatostatin are produced. There was a dense network 

of blood vessels around the islet. Endocrine cells 

resemble blood arteries and have an amorphous, 

branching cord structure. 

The first kind was made up of alpha cells (-cells), 

which released glucagon (glucogocytes), which have a 

purple or light crimson color when stained with 

Maldonaldo's and Gomeri's stain (Fig. 3). 

These cells have spherical nuclei and an irregular 

form (Fig. 3). The secretory granules in A-cells are 

larger than those in B-cells but are less numerous and 

more evenly spaced. 

The pancreatic islets of the goat have the A-cells in 

the center. 

By utilizing Maldonado and Gomer's stains, 

insulinocytes, the second kind of Beta cells (B), can be 

identified as having a light blue tint. These cells had 

rounded to oval, centrally placed nuclei, and their 

cytoplasm was packed with tiny secretory granules 

dispersed throughout the whole cytoplasm of the cells. 

The degree of staining in the B cell nucleus varied Fig. 3). 

In goats, B cells had uneven distributions and were 

primarily found in the periphery; some islets 

predominately contained B cells (Fig. 3). 

Most often, the nuclei of B cells were euchromatic 

(pale), while those of A cells were heterochromatic. 

A goat's third type of islet cell is called a Delta cell 

(D-cell), which is extremely rare, accounting for less 

than 1% of all endocrine cells. Unlike A cells, it is 

smaller and is situated in several locations on the 

Langerhans islet, mainly close to A cells and is 

comparable to A cells (Fig. 3). This finding is 

consistent with previous research (Hafez et al., 2015). 

Histological analysis of the islet of Langerhans in 

animals shows that the cells that produce somatostatin 

(D-cells), glucagon, and insulin (B-cells) are not 

randomly distributed inside the islet. When A-cells are 

present in the islet, typically in its periphery, D-cells are 

always present (Karaca et al., 2014; Rahangdale and 

Wankhade, 2023). However, most B-cells, which occupy 

a central location, only interact with other B-cells. It is 

hypothesized that the arrangement of A, B and D cells is 

crucial to the islet's normal and pathological function 

due to somatostatin's inhibitory influence on insulin and 

glucagon production. 

According to current findings, the distribution of 

endocrine cells in the goat is as follows: B cells are 

situated in the periphery location, whereas A cells are 

positioned in the center. This differs from the findings of 

(Sharon et al., 2019; Sreeranjini et al., 2020). 

The scientist discovered that the B cells were 

positioned peripherally, supported by the current work in 

a buck (Petrova et al., 2018). 

Conclusion 

The pancreas of juvenile male and female Iraqi 

blackbuck had distinctive characteristics regarding the 

positioning of the islets of Langerhans, goblet cells, and 

centroacinar cells. These discoveries might aid in 

improving our knowledge of the pathophysiology and 

physiology of this species' pancreas. 
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