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Abstract : The distribution and relative frequency of insulin-immunoreactive cells in the
pancreas was studied during developmental stages (fetus, neonate, 1-month-old, 6-month-old and
adult) of the Korean native goat by immunohistochemical methods.

The different distribution and relative frequency of glucagon-immunoreactive cells in the pancreas
of the Korean native goat was observed during development. Insulin-immunoreactive cells were
detected in the exocrine and endocrine portions (pancreatic islets) of the all ages, and in the duct
of the 6-month-old. The relative frequencies of these cells were increased in the pancreatic islets
with ages but decreased in the exocrine portions. Generally, they were distributed in the interacinar
spaces or central zone of the pancreatic islets in all ages. However, the distributions and relative
frequencies in the pancreatic islets of the neonate Korean native goat were divided into three
patterns : 1) located in the inner zone with numerous frequencies, 2) the peripheral zone of the
pancreatic islet with moderate frequencies and 3) the peripheral zone of the pancreatic islet with

a few frequencies patterns.
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position of the pancreas in the veriebrates were varied

among the animals’. In the Korean native goat, this organ

was divided into 3 parts : body, left and right lobes® as the
The pancreas of vertebrates were consisted of two seprat-  other ruminants’.

ed parts: the exocrine and endocrine portions (pancreatic Insulin is synthesized and secreted by the B cells in the

islet or islet of Langerhans). The morphological feature and  islets of Langerhans and consists of two peptide chains, A

Introduction
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and B, which are linked by two disulfide bridges. The ma-
jor functions of insulin are to control the movement of glu-
cose into cells and intracellular metabolism of glucose.

Many studies have been elucidated the distribution and re-
lative frequency of the insulin-immunoreactive cells in the
pancreas of various vertebrates™*, and a few informations
that dealt with the changes of the distribution and relative
frequency of these cells with developing stages are available
71 In addition to, there are no reports on the change of the
distribution and relative frequency of insulin-immunoreactive
cells in the developing pancreas of the Korean native goat
except for the adult stages™.

In the present study, the distribution and relative frequency
of insulin-immunoreactive cells in the pancreas of the Korean
native goat were investigated in the 5 stages of development :
fetus, neonate, 1-month-old, 6-month-old and adult.

Materials and Methods

Each of 5 healthy fetus (180 days of gestation), neonate,
1-month-old, 6-month-old and adult Korean native goats
(Capra hircus) were used without sexual distinction. The an-
imals were anesthetized with Rompun® (Bayer, Korea), then
the canular was inserted into the left common carotid artery
to bieed. After phlebotomized, the pancreas was sampled.
The sampled pancreas was fixed in Bouin's fluid. After
paraffin embedding, 3~4pm serial sections were prepared
with routine methods. Each representative sections were de-
paraffinized, rehydrated and immunostained with the perox-

idase antiperoxi-dase (PAP) methods". Background blocking
was performed with normal goat serum prior to incubation
with the anti-guinea pig insulin antiserum (BioGenex Lab,
USA). After rinsing in phosphate buffered saline (PBS, 0.
01M, pH 7.4), the sections were incubated in secondary an-
tiserum. They were then washed in PBS and finally the
PAP complex was prepared. The peroxidase reaction was
carried out in a solution 3, 3-diaminobenzidine tetrahy-
drochloride containing 0.01% H,0, in Tris-HC! buffer (0.
05M, pH 7.6). After immunostaining, the sections were light-
ly counterstained with Mayer's hematoxylin and immuno-

reactive cells were observed under light microscope.

Results

According to the developmental stages, changes of the re-
gional distribution and relative frequency of insulin-immuno-
reactive cells were observed, and these changes are showed
in Table 1. Insulin-immunoreactive cells were detected in
the exocrine and pancreatic islets of the all stages, and in
the duct of the 6-month-old (Table 1). These cells were
spherical, round or spindle shaped (Fig 1, 2).

Fetus : Insulin-immunoreactive cells were observed in
the pancreatic islets and exocrine portions. Numerous cells
were dispersed in the interacinus space of the exocrine por-
tion and these cells were singly or clustered distributed (Fig
1a). Also numerous immunoreactive cells were detected in
the inner zone of the pancreatic islets (Fig 2a). However, no

cells were observed in the duct.

Table 1. The regional distribution and relative frequency of insulin-immunoractive cells in the pancreas of the Korean native goat

with development stages

Groups Exocrine Endocrine Duct
Fetus +++ +++ -
Neonate +++ +++ -
1-month-old ++ +++ -
6-month-old ++ +++ +
Adult + +++ -

Remark: +++; numerous, ++; moderated, +; a few, -; not detected.
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Neonate : Insulin-immunoreactive cells were found in
the pancreatic islets and exocrine portions. In the exocrine
portions, these cells were singly observed in the interacinus
space with numerous frequencies (Fig 1b). In the pancreatic
islets, numerous immunoreactive cells were detected. In ad-
dition to, the distributions of these cells were divided into
three patterns : 1) located in the inner zone with numerous
frequencies (Fig 2b), 2) the peripheral zone of the pancreatic
islet with moderate frequencies (Fig 2¢) and 3) the peri-
pheral zone of the pancreatic islet with a few frequencies
(Fig 2d) patterns. However, no cells were observed in the
duct.

1-month-old : Insulin-immunoreactive cells were observed
in the pancreatic islets and exocrine portions. Single or groups
of 2~3 cells were detected in the interacinus space of ex-
ocrine portions with moderate frequencies (Fig 1c). Clusters
of numerous cells were found in the inner zone of the pan-
creatic islets (Fig 2¢). However, no cells were observed in
the duct.

6-month-old : Insulin-immunoreactive cells were detected
in the pancreatic islets, exocrine portions and duct. Clusters
of a few immunoreactive cells were observed in the su-
bepithelial connective tissues of the pancreatic duct (Fig 3)
and single or groups of 2~3 cells were detected in the in-
teracinus space of the exocrine portions with moderate fre-
quencies (Fig 1d). Clusters that were consisted of numerous
cells were found in the inner zone of the pancreatic islets.

Adult : Insulin-immunoreactive cells were detected in the
exocrine portions (Fig 1l¢) and pancreatic islets (Fig 2f), and
the distributions and relative frequencies of these cells were
similar to those of the 6-month-old.

Discussion

Insulin is synthesized in the B celis of the pancreatic
islets and regulated the serum glucose levels'. The distribu-
tion and relative frequency of the insulin-immunoreactive
cells in the pancreas was reported in the human®, horse",
echidna™, various laboratory animals®, birds®, amphibians'**,
reptile'” and fish*®. According to the previous studies™*'*"%,
insulin-immunoreactive cells were observed in the pancreatic

islets, interacinus space of the exocrine portions and duct. But
the distributions of these cells are quite different among the
species of animals. These immunoreactive cells were dispersed
throughout the whole pancreatic islets of the human™®, baboon™
and guinea pig®, and located in the central zone of the pan-
creatic islets of the reptile'” and fish'**. However, Hirat-
suka et al™ reported that according to the sampling por-
tions, the different distribution of insulin-immunoreactive
cells were observed in the pancreatic islets of the cattle.

The changes of the distribution and relative frequency of
the insulin-immunoreactive cells in the pancreas were re-
ported in the rat’, guinea pig® and opossum’. According to
the previous studies™®, the endocrine pancreas continues to
differentiate and develop throughout postnatal life and into a-
dulthood, and the distribution of insulin-immunoreactive
cells are quite different from the development stages but
there were no reports that demonstrated the different dis-
tribution of insulin-immunoreactive in the pancreatic islets.

In the present study, insulin-immunoreactive cells were de-
tected in the exocrine and endocrine portions (pancreatic
islets) of the all ages, and in the ducts of the 6-month-old.
The relative frequencies of these cells were increased in the
pancreatic islets with ages but decreased in the exocrine por-
tions. Generally, they were distributed in the interacinar spaces
or inner zone of the pancreatic islets in all ages. These results
are similar to the other mammals®>***'**, However, the dis-
tributions and relative frequencies in the pancreatic islets of
the neonate Korean native goat were divided into three pat-
terns: 1) located in the inner zome with numerous fre-
quencies, 2) the peripheral zone of the pancreatic islet with
moderate frequencies and 3) the peripheral zone of the pan-
creatic islet with a few frequencies patterns. These changes
in the pancreatic islets with the developmental stages are
somewhat different from the other mammals™.

In conclusion, the different distribution and relative fre-
quency of insulin-immunoreactive cells in the pancreas of
the Korean native goat was observed during development. It
is suggest that the changing of feeding habits and phy-
siological conditions during different age causing this diff-

erences.
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Legends for figures

b. Neonate
¢. adult

a. Fetus
d. 6-month-old
a-¢: X 480, PAP methods.

a. Fetus b-d. Neonate
e. 1-month-old f. adult
a: X 120, b-e: X 240, PAP methods.

X 480, PAP methods.
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Fig 1. Insulin-immunoreactive cells in the exocrine portions of the pancreas of the Korean native goat.
¢. 1-month-old

Fig 2. Insulin-immunoreactive cells in the pancreatic islets of the pancreas of the Korean native goat.

Fig 3. Insulin-immunoreactive cells in the duct of the pancreas of the Korean native goat.
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