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Summary

This study was conducted to investigate the developmental
morphological, histochemical and immunohistochemical changes in the
pancreas of albino rats at different postnatal ages. To achieve this goal,
samples of the pancreas were collected from 72 rats of different ages and
divided into six groups equally, the first group at the age of one day
(newly born rats), the second group at the age of seven days (rats that fed
on mother's milk only), third group at age of fourteen days old (rats that
depend on mother's milk and herbs), the fourth group at the age of
twenty-one days (newly weaned rats), the fifth group at the age of thirty
days (rats dependent on solid diet) and the sixth group at the age of
seventy days (adult rats). Several histological stains were used, the
routine hematoxylin and eosin, Mason's trichrome stain Gomori stain,
PAS-AB stain, in addition to the immunohistochemistry stain for the
detection of Ki67 proliferating cells.

The results of the relative weight of the pancreas showed a clear
increase in the animal's weight as well as the relative weight of the
pancreas with age advancement. A macroscopic study of the pancreas in
white rats showed the form of a gland spread in the mesentery and
associated with the duodenum, as it did not appear clearly in the first and
second groups at the age of one day and seven days, respectively, and
parts at this ag we could not distinguish, while A clear shape was
observed in the third group of rats (14 days old) in the form of white to
pink gland suspended in the mesentery extending between the stomach
and the duodenum and the ascending colon, its three lobes were not
clearly distinguished, while the three lobes , gastric, splenic and
duodenal, were clearly distinguished at later ages. The gastric lobe is

located on the dorsal surface of the distal part of the stomach, the splenic



lobe of the pancreas is associated with the medial surface of the spleen.
The duodenal lobe was located between the two arms of duodenum.

The pancreatic capsule was observed in the rats of the first, second
and third groups as few scattered fibers that were not well formed
surrounding some of the pancreatic lobules. Also, the connective tissue
between the lobes was poorly formed at this age and was observed as
thin, immature fibers between the lobes. Large numbers of blood vessels
were observed n the connective tissue of the lobes, as well as around the
serous secretory units, and between the endocrine cells of the islets of
Langerhans, an increase in the number of mesenchymal cells in the
connective tissue was observed, while adult connective tissue fibers
appeared in later ages and as well-formed bundles. Serous secretory units
at the age of one day and seven days appeared clearly at this age, but they
were scattered and not organized into well-defined lobules, they were
lined with pyramidal-shaped cells of large size, and these units had a
narrow cavity and some of them lack a cavity. Centero-acinar cells were
not evident in rats at these ages.

The histological sections of the pancreas of 14-day-old rats showed
the clear histological structure in terms of the density of the serum
secretory units. When examining histological sections of the three parts
of the pancreas, it was noted that the histological structure of the gastric
lobe and the duodenal lobe were more developed than the splenic lobe.
The cells lining the units were pyramidal in shape , contains a single
nucleus in most cells, which is distinguished by its spherical shape and its
location in the basal third of the cell. Two types of cells line the secretory
units were observed, which were stable and active cells.
Histopathological examinations showed that the active cells have a light-
colored spherical nucleus located in the lower or middle third of the cell,

the stable cells were distinguished by a dark-colored nucleus close to the
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basement membrane, the centro-acinar cells were observed in most of the
secretory units of the pancreas of rats at the age of 14 days, it was
observed that most of the cells lining the secretory cells at the age of 21
days and later ages are of the active type, despite the presence of few
numbers of inactive cells.

The histological study showed the presence of the ductal system in
the pancreas of rats of one and seven days of age, but it was not very
developed and found in close to the Langerhans Islets. Histological
examination of the pancreas of the third group at the age of 14 days the
fourth at the age of 21 days and later ages showed that the ducts between
and within the lobes continued in histogenesis, as it was noted that most
of the secretory ducts between the lobes are separated and away from
islets of Langerhans.

Islets of Langerhans in rats of the first and second groups were
distinguished by their association with the development of the ductal
system, most of the secretory ducts arises from the same cells that islets
of Langerhans arise. Large numbers of undifferentiated mesenchymal
cells were observed near islets of Langerhans. Little ganglionic neurons
were observed inside the islets, especially in the peripheral part. Most of
the cells forming islets of Langerhans at this age had round, dark-colored
nuclei and equal sizes, i.e. alpha and beta cell could not be differentiation
significantly.

Rats of 7-day-old showed a clear development in the composition
of the islets of Langerhans, they appeared larger in size and more
numerous than in the previous group, and the arrangement of cells within
the islets also developed, the endocrine cells revealed as rows of one or
two cells thick. Differentiation of endocrine cells observed large cells
with a clear cytoplasm (blue) and a large oval nucleus was observed

restricted in the peripheral part of the islets, alpha cells, it was observed
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that there are other, smaller cells with cytoplasm tending to acidic (red)
and small nuclei of dark color, found in the central part of the islets,
called Beta cells. It was noticed at this age that the percentage of alpha
cells was predominant in most of islets of Langerhans. At the age of 14
days, rats showed the presence of developed islets of Langerhans with
large diameters, and the endocrine cells within these islets were organized
more than they were at the previous age. The number of Beta cells were
more than alpha cells at this age and later ages. Distribution of
Langerhans islets, their sizes and content of endocrine cells at different
ages showed that the number of Langerhans islets at the age of one to
twenty-one days in the splenic lobe was medium, few in the duodenal
lobe, while it was large in the gastric lobe, the size of the islets was large
in the splenic lobe, medium in the gastric and small in the duodenal lobe.
The results of immunohistochemistry showed a strong activity of
proliferating cells of the endocrine secretory units as well as the ductal
system at the age of seven days and fourteen days, while it was noted that
the percentage of positive reaction decreased significantly in later ages. A
decrease in number of alpha and beta cells in the islets of Langerhans
showed a decrease in the number of alpha cells with age, the number of
beta cells gradually increased with age, at the same time the level of

insulin in the blood increased and glucagon decreased with age.
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