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Introduction

The Korean mole, Talpa micrura coreana, is a kind of
the order Insectivora, feeding almost on insects or in-
vertebrates. Hormone secreting cell of the gastrointestinal
tract(GIT) are important in regulating digestive function'. Al-
though many studies have elucidated the distribution and fre-
quency of different endocrine cell types in the GIT of vari-
ous vertebrates, a few works have been done on the en-
docrine cells in the GIT of the Insectivora”™, including the
mole using immunohistochemical method®.

The purpose of the present study was to clarify the fun-
damental regional distribution and relative frequency of each
endocrine cell type in the gastro-entero-pancreatic system of
the Korean mole, Talpa micrura coreana, by specific im-

munohistochemistry.

Table 1. Antisera used in this study

Materials and Methods

Five adult specimens of both sexes of the Korean mole,
Talpa micrura coreana, were used in this study. Samples
from 8 portions of the GIT and pancreas were fixed in
Bouin's fluid. After paraffin embedding, 4pm histological
sections were prepared. The representative sections were
then deparaffinized, rehydrated and immunostained with the
peroxidase antiperoxidase(PAP) method’. Background block-
ing was performed with normal goat serum prior to in-
cubation with the specific antiserum(Table 1). After rinsing
in PBS buffer, the sections were incubated in secondary
serum. They were then washed in PBS buffer and finally
the PAP complex was prepared. The peroxidase reaction
was carried out in a solution of 3,3-diaminobenzidine
tetrahydrochloride containing 0.01% H,0, in Tris HC] buff-

Antisera* Code Source Dilution
5-hydroxytryptamine(5-HT) 8535028 Immunonuclear Corp., Stillwater 1:10,000
Glucagon 8635013 Immunonuclear Corp., Stillwater 1:800
Insulin 8622014 Immunonuclear Corp., Stillwater 1:2,000
Bovine chromogranin(Bovine CG) 8541011 Immunonuclear Corp., Stillwater 1:500
Gastrin/cholecystokinin(Gas/CCK) 600,004 Union Chimique Belge bioproducts 1:100
Bovine pancreatic polypeptide(BPP) 1607 Union Chimique Belge bioproducts 1:5,000
Somatostatin CA325 Cambridge Research Biochemical Billerica 1:1,000

*All antisera were raised in rabbits except for insulin which was raised in a guinea pig.

Table 2. The regional distributions and relative frequencies of the gastro-entero-pancreatic endocrine cells of the Korean mole

Fundus Pylorus Duodenum Jejunum Ileum Colon Rectum Pancreas
5-HT + ++ + + + + +
Glucagon + + ++
Insulin 4
Bovine CG ++ ++ + + * +
Gas/CCK 4+ + +
BPP + + + + + + +
Somatostatin + + + + + + +
- : Not detected, + : Rare, + : A few, ++ : Moderate, +++ : Numerous
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er. After immunostaining, the sections were counterstained

with Mayer's hematoxylin.

Results

In this study, seven kinds of immunoreactive cells were
revealed with the antisera against 5-hydroxytryptamine, glu-
cagon, insulin, bovine chromogranin, gastrin/cholecystokin,
bovine pancreatic polypetide and somatostatin. However, no
insulin-immunoreactive cells were found in the GIT, but
reacted on the pancreas in the Korean mole. The regional
distribution and relative frequency of the immunoreactive
cells in the GIT and pancreas are shown in Table 2.

5-HT-immunoreactive cells were found in the epithelia
from the fundic gland region to the rectum, reaching a peak
in the pyloric gland region. In the fundic gland region(Fig
1a), the distribution of these cells were detected mainly in
the basal portion, whereas in the pyloric gland region they
were concentrated only in basal half(Fig 1b). In the intestine,
these cells observed to decrease in number distally along the
intestine, but seemed to increase in the colon(Fig le). They
were located predominantly in the basal portion of the in-
testinal epithelia or glands(Figs 1c-e).

Glucagon-immunoreactive cells were found only a few
number in the colon(Fig 2) and rarely in the rectum.

Bovine CG-immunoreactive cells were distributed in the
whole GIT except for the duodenum. In the stomach, they
were moderate in numbers in the fundic(Fig 3a) and pyloric
gland regions(Fig 3b). In the intestine, these cells were rare
in the jejunum, ileum(Fig 3c), colon and a few number in
the rectum(Fig 3d). In addition, these cells were identified
mostly in the basal portion of the stomach gland region, but
sometimes scattered in the epithelia of the stomach and in-
testinal glands.

Gas/CCK-immunoreactive cells were found most
numerously in the pyloric gland region(Fig 4a), and rarely
in the jejunum(Fig 4b) and ileum. They were located mainly
in the middle third of the pyloric gland region and in the in-
testinal glands.

BPP-immunoreactive cells were detected rarely in the

stomach(Figs 5a,b), a few number in the duodenum(Fig Sc)

and rarely in the ileum(Fig 5d). While the distribution of
these cells were mainly limited in the basal portions of the
stomach, they also observed in the intestinal epithelia and
glands.

Somatostatin-immunoreactive cells were also detected
throughout the GIT with the exception of the fundic gland
region. They were numerous in the pyloric gland region(Fig
6a), gradually decreasing to the rectum. They were mainly
detected in the basal half of the pyloric gland region(Fig 6a)
and the intestinal epithelia(Figs 6b-d).

In the pancreas, glucagon-, insulin-, somatostatin- and
BPP-immunoreactive cells were detected(Figs 7a-d). Glu-
cagon-, somatostatin- and BPP-immunoreactive cells were
usually confined to the periphery of the islets, in contrast to
insulin-immunoreactive cells were demonstrated in the cen-
tral portion of the islets in the endocrine portions. In ex-
ocrine portions, glucagon-, insulin-, somatostatin- and BPP-im-

munoreactive cells were detected singly or in small groups.

Discussion

In the present study, the regional distribution and relative
frequency of the gastro-entero-pancreatic endocrine cells in
the Korean mole were essentially similar to those of other
mammals®®. However, some characteristic differences were
observed in this species.

Usually the predominant frequency of 5-HT-im-
munoreactive cells were found in the pyloric gland region™,

14 and colon®. In the present study, these

duodenum
cells contain the highest number in the basal half of the py-
loric gland, a finding similar to that for the African clawed
toad'®. Also this pattern of distribution would be agree with
enterochromaffin cellls reported previous work®.

In general glucagon-immunoreactive cells were found ex-
clusively in the stomach'*"*"** or throughout the GIT** of
the mammals. Park and Chung® reported that these cells
were distributed in the mucosa from the ileum to the rectum.
However, in this study these cells were only detected in the
large intestine. These discrepancies might be due to diff-
erence in the antiserum.

Our results showed that bovine chromogranin(BCG)-im-
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munoreactive cells were distributed throughout the GIT except
for the duodenum. On the other hand, chromogranin A(CGA)
is widely distributed in endocrine cells of mammals®”. This
suggests a putative role for chromogranins(CGs) as precursors
of bioactive peptides. Accordingly, CG-immunoreactive cells
have been shown to be present in all identifiable endocrine
cell types in the GIT™'®. This pattern of distribution is
similar to those reported for the mammals'™>' ™

the duodenum which was devoid of these cells.

except for

In mammalian species, Gas/CCK-immunoreactive cells
were commonly restricted to the pyloric gland region and
small intestine®”, In the present study, these cells were de-
monstrated most numerously in the pyloric gland region,
and rarely in the small intestine except for the duodenum.
Similar finding has been reported for the Korean hedgehog™
* mole®, Korean native cattle’, Korean native goat’, and

28,29
. However, the absence

the mouse, guinea pig and rabbit
of these cells in the duodenum was quite different from
those of the previous reports.

We also observed that BPP-immunoreactive cells were
distributed throughout the GIT except for the jejunum. It is
known that the pattern of regional distribution of these cells
are divided by three pattern, namely, mainly distributed to

the large intestine pattern®'%'>1***!

, distributed to the sto-
mach and the large intestine pattern™, and distributed to the
whole GIT pattern**'"'. This patten of distribution was
well correlated with the those reported for the whole GIT>*
11,15

It is known that somatostatin-immunoreactive cells show
the widest distribution in the whole GIT of all vertebrate
species”, and play important roles in gastric regulation,
namely, the feedback control of gastric acid secretion'®. Lee
et al'* suggested that the peaked pattern of regional dis
tribution of these cells be divided of two groups, the fundic
and pyloric glands according to species. The result for the
somatostatin cells in the Korean mole support these findings,
whereas the regional distribution of the rectum was quite dif
ferent from the absence of the Korean hedgehog® and mole®.

The discrepancies of distribution patterns and frequencies

of the gastrointestinal endocrine cells could be related to the

their enviroments, physiological characteristics and diet diff-
erences to the Korean mole.

In the pancreatic islets, the typical peripheral distribution
of glucagon-, somatostatin- and BPP-immunoreactive cells
and the central location of insulin-immunoreactive cells is
well known in various species. In addition these cells were
also scattered singly or small groups in the pancreatic ex-
ocrine portions. The results of the present study confirmed
such findings but there were no 5-HT- and bovine CG-im-
munoreactive cells in the pancreatic islets, whereas these
cells were described by Ding et a/* and Grube and Yoshie™.

In conclusion, we have demonstrated the characteristic pat-
terns of distribution of seven kinds of the gastro-entero-pan-
creatic endocrine cells and their relative frequencies in the

Korean mole.

Summary

The regional distribution and relative frequencies of the
gastro-entero-pancreatic endocrine cells were studied im-
munohistochemically in the GIT and pancreas of the Korean
mole. Seven kinds of endocrine cells were identified in this
study. Although 5-HT- and somatostatin-immunoreactive
cells were seen throughout the GIT, they were most predom-
inant in the pyloric gland region. Glucagon-immunoreactive
cells were restricted on the large intestine. Bovine CG-im-
munoreactive cells were more frequent in the stomach than
in the intestines which were not detected in the duodenum.
Numerous Gas/CCK-immunoreactive cells were found in
the pyloric gland region, but rarely in the jejunum and ile-
um. BPP-immunoreactive cells were observed to be rare in
the stomach and ileum but were a few in number in the in-
testines.

In the pancreas, four types, namely, glucagon-, soma-
tostatin-, BPP- and insulin-immunoreactive cells were iden-
tified in the pancreatic islets and exocrine portion. These
results suggest that although endocrine cells of the Korean
mole is less abundant in the duodenum, the distribution pat-
tern of its gastro-entero-pancreatic endocrine cells is similar

to that reported for the Korean hedgehog.
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Fig 1.

Fig 2.
Fig 3.

Fig 4.

Fig 5.

Fig 6.

Fig 7.

Legends for figures

S-HT-immunoreactive cells throughout the gastrointestinal tract.
a. fundus, b. pylorus, c. duodenum, d. jejunum, €. colon. a-¢; X 240

Glucagon-immunoreactive cells in the colon. X 240

Bovine CG-immunoreactive cells throughout the gastrointestinal tract with the exception of the duodenum.
a. fundus, b. pylorus, c. ileum, d. rectum. X 240

Gas/CCK-immunoreactive cells in the pylorus(a) and jejunum(b).
a, b; X 240

BPP-immunoreactive cells throughout the gastrointestinal tract except for the jejunum.
a, fundus, b. pylorus, c. duedenum, d. colon. a-d; X 240

Somatostatin-immunoreactive cells the gastrointestinal tract except for the fundus.
a. pylorus, b. duodenum, c. ileum, d. colon, a-d; X 240

Immunoreactive cells in the pancreas.
a. glucagon, b. insulin, c. somatostatin, d. BPP. a-d; X 240
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