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Introduction

Studies on the gastro-entero-pancreatic endocrine
system have recently made a remarkable advance
by the use of the immunohistochemical methods.!-®
The Korean hedgehog, Erinaceus koreanus, is one
of the order Insectivora that eats insects or inver-
tebrates. Previously, we reported the regional
distribution and relative frequency of twelve kinds
of immunoreactive endocrine cells in the gut of
Korean hedgehog.*

The purpose of the present study is to examine
the distribution and relative frequency of endocrine
cells in the cardiac, fundic and pyloric regions of

the korean hedgehog’s stomach.

Materials and methods

Five korean hedgehogs(Erinaceus koreanus) of
either sex were used in this study. Tissues were
dissected out from the cardiac to pyloric regions
along with great curvature. Tissues were fixed in
Bouin’s solution and embedded in paraffin. Sections
were cut at 4~6pm thickness, deparaffinized and
stained immunohistochemically using the peroxidase-
antiperoxidase(PAP)® and the bridge technique.®
Details of the antisera used are shown in Table 1.
Controls were run as recommended by Sternberger.®
After the immunohistochemical staining, the sec-
tions were counter-stained with Mayer’s hematoxy-

lin, dehydrated, cleared and mounted.



Antisera* raised Code

Synthetic human gastrin
Synthetic human cyclic somatostatin —_—
Serotonin(5-HT) Lot 16302

Synthetic porcine glucagon GL-5

Bovine pancreatic polypeptide Lot-615-
R110-146-17

Synthetic porcine motilin R-1104

GIP(Gastrin inhibitory polypeptide)

Table 1. Antisera used

G/R/34-111D

Dilution Source

1: 5,000 N. Yanaihara, Shizucka

1: 3,000 S. Tto, Niigata

1:10,000 Immuno Nuclear corp, Stillwater
1: 2,000 N. Yanaihara, Shizuoka

1: 9,000 R.E. Chance, Indianapolis

1: 1,000 N. Yanaihara, Shizuoka

1: 10,000

Guildhey antisera, Surrey

* All antisera were raised in rabbits except that against gastrin which are in guinea pigs.

The relative frequency of each immunoreactive
cells in each region was divided by its degree of
field (x300) of light

occurrence in the visual

microscopy.
Results

The endocrine cells reacted to gastrin, somatos-
tatin, 5-HT, glucagon, BPP, motilin or GIP respec-
tively were identified in the stomach of korean
hedgehog.

The relative frequency and distribution of each
immunoreactive endocrine cell in the cardiac, fundic
and pyloric regions of the stomach are summarized
in Table 2.

Gastrin-immunnoreactive cells were numerously

Table 2. Distribution and relative frequency of
stomach endocrine cells of hedgehog,
Erinaceus koreanus

Region of stomach

Cells e —— e
Cardiac Fundic Pyloric
Gastrin - — 4
Somatostatin + o~ H Ht
5-HT H 1 H At
Glucagon — + vt
BPP + H H#
Motilin - + +
GIP - - +
- —: absent, +: rare, +: few, H: moderate, it:

numerous, fit: very numerous. BPP: Bovine pan-
creatic polypeptide, 5-HT: 5-hydroxytryptamine,
GIP: Gastric inhibitory polypeptide.

detected only in the pyloric region(Fig 3d). No
the cells were found in the cardic and fundic
regions. They were mainly located in the basal
portion of glands.

Somatostatin-immunoreactive cells were diffusely
found in the stomach. They were especially numerous
in the pyloric region(Fig 3a) and moderate in the
cardiac(Fig l1a) and fundic regions in degree(Fig
2a),

5-HT-immunoreactive cells were found in the
entire stomach of the hedgehog to be examined.
They were observed numerously in the cardiac(Figs
2b,¢) and pyloric regions(Fig 3b) but moderately
in the fundic ones(Fig 2b).

Somatostain~ and 5-HT-immunoreactive cells were
mainly located in the basal portion of the pyloric
glands.

Glucagon-immunoreactive cells were distributed
few or rarely in the fundic and pyloric regions.
No glucagon-immunoreactive cell was detected in
the cardiac region.

BPP-immunoreactive cells were detected few in
the cardiac region(Fig 1b), moderately in the fundic
one(Fig 2¢) and numerously in the pyloric one(Fig
3c). In the pyloric region, they were distributed
only in the basal portion of the glands.

Motilin-immunoreactive cells were found rarely
These
cells in the pyloric region had a luminal contact by

or few in the fundic and pyloric regions.

mean of apical cytoplasmic process(Fig 3f).
GIP-immunoreactive cells were detected only in

the pyloric region(Fig 3e). These cells with oval
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or spherical in shape were found few.

Discussion

In the present study, seven kinds of immunoreac-
tive cells were identified as endocrine cells in the
hedgehog stomach.

The distribution and relative frequency of the
gastric endocrine cells in the hedgehog were basically
similar to those of other animals.’~*®

However, some characteristic findings were obser-
ved in this animal. Gastrin-immunocreactive cells
were appeared very numerous in the pyloric glands,
a finding similar to those for the other animals.”%"%

In the study, somatostatin~immunoreactive cells
were more numerous in the pyloric region than in
the cardiac and fundic regions as reported in the
other animals.%'912,16-18,23 Tn the horse,” Rhesus
monkey,?! Japanese field vole? and rabbit,? however,
there were reported that they were more numerous
in the cardiac and fundic region than in the pyloric
one. The reason for this discrepancy in the regional
distribution of these cells is not yet clear.

5~-HT-immunoreactive cells in this study were
more numerous in the cardiac and pyloric regions
than in the fundic one, a finding similar to those
for the cow,'® pig,'? Japanese field vole,”® whereas
the reverse was true for the Korean native cattle!®
and honey possum.?? Otherwise, these cells were
numerous in the fundic region and rarely in the
pyloric one of the Rhesus monkey.?

Larsson et al (1975) reported that glucagon-
immunoreactive cells were rarely seen in the fundic
mucosa of the pig!? and somewhat more numerous
in the cardiac region than in the oxyntic one. In
this study, however, glucagon-immunoreactive cells
could not detected in the cardiac region, but rarely
or few in the pyloric and fundic regions. The basic
pattern of distribution of the cells is similar to those
of the sheep,® bat,'” Rhesus monkey,?' Japanese field
vole.®

In the present study, BPP-immunoreactive cells
were numerous in the pyloric region, moderate in
the fundic one and few in the cardiac one. It was
different that no BPP-immunoreactive cells were

found in the stomach of the sheep,® cow,'® Korean

native eattle,’® Rhesus monkey,? honey postum.?
However, in the bat' moderate numbers of these
cells were found in the fundic region, and rarely of
few in the cardiac and pyloric regions. In the pig'
stomach BPP~-immunoreactive cells were rarely found
in the fundic and pyloric regions.

Motilin-immunoreactive cells were rarely found
in the fundic region and few in the pyloric one.
They could not found in the gastric mucosa of
other animals®~1%1%2%,23,% except Rhesus monkey?S
numerosely appearing in the pyrolic region. The
significance of motilin-immunoreactive cells in the
gastric mucosa of the hedgehog is not yet unders-
tand.

Interestingly, GIP-~immunoreactive cells were
detected in the pyloric region of the hedgehog in
this study because they were usually confined to the
small intestine of man and the rat.?” However,
Ohara et al(1986) reported that the GIP-immunoreac-
tive cells were moderately seen in the pyloric gland
segment of the Japanese field vole’s stomach. The
significance of these cells in the pyloric region of
the hedgehog is not yet explained.

The characteristic distribution patterns and fre-
quencies of gastric endocrine cells in the hedgehog
could be related to the species difference. The results
of the study may contribute to further morphological
various

and physiological investigation on the

animal’s digestive system.
Summary

The gastric endocrine cells of the Korean hed-
gehog, Erinaceus koreanus were studied immunohis-
tochemically. Seven kinds of endocrine cells-,
gastrin-, somatostatin-, 5-HT-, glucagon-, BPP-,
motilin~and GIP-immunoreactive cells- were iden-
tified in this study. The chracteristic findings of
the regional distribution and relative frequency of
them were examined.

Gastrin-immunoreactive cells were very numerously
detected only in the pyloric region. Somatostatin—
immunoreactive cells were more numerous in the
pyloric region than in the cardiac and fundic

regions. 5-HT-immunoreactive cells were more

numerous in the cardiac and pyloric regions than
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in the fundic ome. Glucagon-immunoreactive cells
were found few or rarely in the fundic and pyloric
regions. BPP-imunoreactive cells were numerously

distributed in the pyloric region, moderately in the

fundic region and few in the cardiac region. Motilin-
immunoreactive cells were found rarely or few in
the fundic and pyloric regions. GIP-immnuoreactive

cells were detected only in the pyloric region.

Legends for figures

Figs 1a-d: (a) Somatostatin~, (b,¢) 5-HT- and (¢) BPP-immunoreactive cells in the cardiac region.

a,bl X600, c,d: X300

Figs 2a-¢: (a) Somatostatin~, (b) 5-HT- and (¢) BPP-immunoreactive cells in the fundic region.

a,b,c: X600

Figs 3a-f: (a) Somatostatin~, (b) 5-HT-, (¢) BPP~, (d) gastrin-, (e) GIP- and (f) motilin~immunoreactive

cells in the pyloric region.
a-d: x300, e, f: X600
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