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Abstract

The purpose of this study is to describe the regional distribution, volume
density, and relative frequency of some pancreatic endocrine cells in Iraqi
catfish (silurus triostegus) were investigated via immunohistochemistry using
specific mammalian anti-bodies. The pancreas is divided into exocrine and
endocrine portions. EXxocrine pancreatic tissues consist of scattered serous
acini, and is observed in two forms: 1) disseminated in the spleen tissue, in
mesentery around intestine and intestinal bulb, and 2) intra-hepatically,

around the branches of the portal vein.

The exocrine portion formed up nearly the whole of the pancreas constructed
of different sized lobules of well-formed parenchyma made by densely packed
acinar units. The parenchyma provided with a well duct system in which most
of the interlobular ducts were lined by simple columnar epithelium with goblet

cells.

The pancreatic endocrine cells were examined, including the islets, exocrine
pancreas, and pancreatic ducts. According to the immunohistochemistry,insulin-
secreting beta (B ) cells were observed predominantly throughout the islets, and

for a lesser extent a cells. The 6 cells were rarely detected.
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Chapter 1: Introduction

1. 1. Introduction

The pancreas is an organ of special interest from a medical viewpoint as it is
the target of two major diseases that are diabetes mellitus and pancreatic cancer.
It is to be hoped that a better understanding of the morphology and histology of
this organ will eventually contribute to the development of novel therapies for

the treatment of either or both of the above diseases (Seymour et al., 2004).

Generally known that the pancreas is an organ found in all vertebrates with
two different functional components that are essential for the homeostatic
regulation of glucose and food digestion. One is exocrine where the digestive
enzymes are released and the other is endocrine, where regulatory hormones
such as insulin, glucagon, somatostatin, and pancreatic polypeptide (PP) are

released into the blood vessels (Orci, 1982).

The exocrine pancreas is composed of acinar and duct cells involved in the
production and transport of digestive enzymes into the gut for the digestion of
proteins, carbohydrates, lipids, and nucleotides, whereas the endocrine
compartment regulates the production and secretion of peptide hormones into

the bloodstream (Genten et al., 2009).



The hormonal expression is specific to each cell type: glucagon (a cells),
insulin (B cells), somatostatin(d cells), and pancreatic polypeptide (PP cells)
(Ali, 1985). The appearance, regional distribution, and relative frequency of
these regulatory hormones secreted by endocrine cells in the pancreas are well
identified by histochemistry (Kobayashi and Ali, 1981), immunofluorescence

(Orci,1982) and immunohistochemistry (Sternberger et al., 1970).

Iragi catfish (silurus triostegus) were considered belong to:
Kingdom: Animalia

Phylum: Chordata

Class: Actinopteryqgii

Order: Siluriformes

Family: Siluridae

Genus: Silurus

Species: S. soldatovi

Up to date, there is no research in the current literature conducted to compare
the morphology and histology of the pancreases of the Iraqi catfish (silurus
triostegus), and there is a paucity of work focused only on the pathological

aspect and concerning diseases of these organs in rabbit and other species.



1. 2. Aim of the study

Accordingly to the above reasons the current study will be conducted to first
investigate the regional distribution, volume density, and relative frequency in
the islets of cells secreting insulin in pancreas of Iraqi catfish (silurus triostegus)
using antisera against mammalian counterparts to provide better understanding

data for the immunohistochemical aspect of this organ.



Chapter two: Literature reviews

2. Literature reviews
2. 1. Gross reviews

2. 1. 1. Gross reviews of pancreas

The pancreas of the adult grass carp (Ctenopharyngodon Idella) appeared as
groups of yellowish masses that distributed in mesenteries around the intestine,
spleen, and intestinal bulb. It also was diffusely spread within the hepatic tissue
to form hepato-pancreas, but the pancreas could not be seen macroscopically

within the liver (Mokhtar, 2015).

Previously, The pancreas of teleosts fish was classified into disseminated,
compact, and intrahepatic types. The disseminated type occurs around gall
bladder and in mesentery; the compact pancreas is located in the splenic
mesentery, and acts as a discrete organ, while the intrahepatic pancreas is

located inside the liver (Rizkalla,1967).



2. 2. Histological Reviews

2. 2. 1. Histological reviews of pancreas

On the same animal species, recent study on the pancreas, the grass carp
was a highly lobulated gland, each lobule was composed of closely packed
secretory pancreatic acini separated by thin connective tissue septa. It was
divided into exocrine and endocrine portions. Exocrine pancreatic tissues of the
grass carp were observed in two forms: the first one was disseminated in
mesenteries around the intestinal bulb and the anterior portion of the intestine,
as well as embedded in splenic tissue, the second form was intrahepatic, around
the branches of the portal vein separated from the hepatic parenchyma by a
thin layer of connective tissue mainly of collagenous fibers. Abundant amounts
of reticular fibers were determined in the pancreatic tissue that appeared as a
black colored meshwork encircling the pancreatic acinar cells and concentrated
around the blood vessels. Fine and few elastic fibers were also demonstrated in

the pancreatic tissues (Mokhtar, 2015).

In Actinopterygian (ray-finned) fish the exocrine pancreas commonly
diffuses in the mesentery that extends between the bile ducts, blood vessels
in the abdomen, intestine, stomach, liver, and gallbladder, and exocrine tissue

commonly presents in intrahepatic sites among the teleosts. Islet tissue may be



observed in any of those regions, with the exception of intra-hepatic sites

(Youson and Al-Mahrouki, 2006)

Exocrine pancreatic tissue consisted of scattered serous acini. Two alveolar
cell types were present in the acini; centroacinar and typical acinar cells. The
centroacinar cells were polyhedral cells attached by their basal ends toward the
central lumen, and represent the terminal end of the pancreatic duct system. The
typical acinar cells were polyhedral in shape, arranged in groups characterized
by rounded to oval shape and intracytoplasmic granules or surrounded by a

thick capsule. around the lumina of the pancreatic acini (Wang et al., 1986).

The exocrine pancreas composed of large principle islets and small
secondary islets. Principal islets diffusely existed in the exocrine pancreas and
were irregular, oval, or round in shape, and in small quantities. They were
observed to be located mainly in the exocrine pancreas tissue, which was
surrounded by adipose tissue. The small secondary islets were oval or round in
shape and scattered throughout the exocrine pancreas, and were more in point of
numbers than the principal islets. in turn, the exocrine pancreas was also

observed around the bile ducts entering the liver; however, the endocrine cells



or islets could not be detected in those portions of the exocrine pancreas (Burak,

2019).

The endocrine pancreas of the channel catfish Ictalurus punctuates is
localized into a single primary islet (or Brockmann body) and numerous
secondary islets. The primary islet, a fusiform structure approximately 4 mm in
diameter, is found at the inferior border of the gall bladder. The secondary islets
are more spherical, usually less than 2 mm in diameter, and are found lying
within the mesentery of the common bile duct. It is unknown if these size and
spatial differences between islets in the catfish reflect differences in the

embryological development of the respective islet tissue (Brinn, 1971).

In most vertebrate species studied,4 endocrine cell types have been described
in the endocrine pancreas. Immunohistochemical, these cell types have been
shown to contain glucagon, insulin, somatostatin, and pancreatic polypeptide,
A, B, D, and pancreatic polypeptide-containing cells, respectively. The
topographic location of these cell types varies from species to species (Erlansen

etal., 1976).



Three endocrine cell types were demonstrated with immunohistochemistry
using antibodies against mammalian insulin, glucagon, and somatostatin in the
pancreatic islets, ducts, and exocrine regions. The volume density of each
Immunoreactive endocrine cell within the principle and secondary islets were
54.03+2.50%, 28.70+0.94% and  11.37+0.98% whereas, 52.08+2.05%,
27.31£3.15% and 13. 61+£1.47% respectively. the similar measurements of
insulin-, glucagon- and somatostatin immunoreactive cells were counted at
about54%, 28%, and 11%, in the principle islets, while they were counted at
about 52%, 27%, and 13% in the secondary islets respectively. Significant
differences were not found between any of the IR cell types in the principle and

secondary islets (Burak, 2019).

The distribution of insulin-immunoreactive cells well corresponded to
observations from the aldehyde fuchsine staining and those cells were
determined to be localized throughout the islets. Insulin-immunoreactive cells
were commonly observed in the central region and a small number in the
peripheral areas were intermingled with other endocrine cells in the principle
islets. A similar trend in the distribution of those cells was also observed in the
secondary islets. Insulin-immunoreactive cells were also found in the exocrine
parenchyma, either individually or with two or three grouped together. Those

cells were found around the exocrine ducts, either individually or with two or



three grouped together, and were rarely noted in the epithelium or sub-epithelial

connective tissue of the exocrine ducts (Yang et al., 1999).

2. 2. 2. The duct system of exocrine pancreatic tissue

The duct system of the pancreas consisted of intralobular, interlobular
pancreatic ducts, and main duct. The intralobular pancreatic ducts were small
(80-100 pm in diameter), present in the pancreatic lobules and consisted of a
simple cuboidal epithelium surrounded by layers of collagenous and elastic
fibers. The interlobular pancreatic ducts were larger (500-750 um in diameter),
present between the pancreatic lobules and the mucosa was thrown into mucosal
folds. The wall of the interlobular duct consisted of simple columnar epithelium
with goblet-like cells surrounded by layers of collagenous fibers. The main duct
was the larger duct (1100-1400 um in diameter), opened in the middle portion
of the intestinal bulb, and surrounded by collagenous fibers. The main
pancreatic duct was composed of a simple columnar epithelium with a PAS-
positive apical portion and some silver- positive argyrophilic cells (Mokhtar,

2015).



Chapter 3: Conclusions and Recommendations

3. 1. Conclusions

1. Gross findings showed the presence of only one minor pancreatic duct in the
pancreas of Iraqi catfish (silurus triostegus) and such result was significantly
different than most rodents by having major pancreatic duct and that in rabbit

have two ducts i.e. the minor as well as an accessory ducts.

2. Most branches of the duct system were lined by columnar epithelium with

goblet cells.

3. Percentage of B cells in the islets of the pancreas was higher than o, and 9.

Such observations were parallel positively with hormones analysis of insulin

glucagon and somatostatin which were a corresponding products to these cells.

10



3. 2. Recommendations

1. Comparative histological and immunohistochemical study of the pancreas of
Iragi catfish (silurus triostegus) with other local lab animals such as rabbits.
2. Light and EM comparative histological and immunohistochemical study of

the pancreas of Iraqi catfish (silurus triostegus) with golden hamster.

11
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