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An Ultrastructural Study on Endocrine Cells in the
Pyloric Region of the Korean Hedgehog(Erinaceus koreanus)
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The present study describes the ultrastructural
Introduction features of several endocrine cell types in the

Gastrointestinal endocrine cells of several

mammalian species have undergone extensive .
Materials and Methods

ultrastructural study. As many as 18 different

pyloric region of the adult Korean hedgehogs.

endocrine cell types have been identified in the Adult Korean hedgehogs of both sexes were

mammalian gastroentero-pancreatic{(GEP) endo-

killed by ether anesthesia. For electron micro-

crine system at the ultrastructural level (Solcia scopy, 10 small pieces of the mucosa (about
et al., 198la). However, only one study has 2mm?) were taken from pyloric region. The
described their ultrastructure in the hedgehogs samples were immediately immersed in 2.5%
(Matsuzaki ef al., 1985). glutaraldehyde buffered with 0, 1M cacodylate
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(pH 7.4) for 24hrs, washed in 0.1 M cacodylate
buffer (pH 7.4),
0s0; in the same buffer for 2hrs at room tem-

and then post-fixed in 2%

perature, dehydrated and embedded in Epon-812.

Ultrathin sections were contrasted with uranyl

acetate and lead citrate for electron microscopy.

Results

In the present stucy, 4 types of the endocrine
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cells (gastric-type EC, ECL, D1 and G cell) in
the pyloric region of the hedgehog were classi-
fied on the basis of the ultrastructures of the
cytoplasmic granules and designated according
to the Santa Monica 1980 classification of
gastroenteropancreatic endocrine-paracrine cells
(Solcia et al., 1981b).
each endocrine cell types are summarized in
Table 1. ‘

The ultrastructures of

Table 1. Ultrastructures of Secretory. Granules in Endocrine Cells of the Pyloric Region of the

Hedgehog(Erinaceus koreanus)

Cell types Granular Size(nm) Shape of Granules Contents
EC 160~530 pleomorphic, high density,
(Gastric-type) dense bodies in many granules
cdense matrix
ECL 200~560 round or oval high dense core and halo
D, 130~400 round low Censity, sometimes
dense core and clear halo
G 140~370- round or oval ¢ low density, a few granules

dense core and clear halo

The endocrine cells observed were primarily
pyramidal or spherical in shape. The secretory
granules generally were observed in the basal
cytoplasm but on occasion were found in the
supra- and para-nuclear cytoplasm- as well.
Depending on the cell type, the secretory granu-
les were variable in size, electron density and
internal structure.

The gastric-type EC cells were characterized
by the presence of mostly pleomorphic granules
showing a wide variation in size (160~530 nm)
and in high electron Censity (Fig. 1).
granules showed highly cense bodies in a dense

Some
matrix, and some ones also showed.a clear
narrow space - between the core and membrane
(Fig. 1la).

Granules of ECL cells were round or oval in
shape with ranging from 200 to 560nm in a
diameter (Figs. 2,3). The granule contents with

a high electron Ccensity were located eccentri-
cally in a limiting membrane with a wice space
(Fig. 2, inset, Fig. 3). Some granules showed
a small amount of content or empty.

D, cells were round or oval in shape. The
granules of these cells were round in shape
with ranging 130 to 400 nm in a diameter (Fig.
4). D,%cells showed small and round granules
with

showed occasionally a narrow halo between the

low electron density. Some granules
limiting membrane and the electron dense mate-
rials (Fig. 4, inset). The microfilaments and a
few lipid droplets were rarely seen in the
cytoplasm.

G cells were characterized by the presence
of round or oval granules with low electron den-
sity (140~370 nm in diameter, Figs. 5,6). Some
granules showed a narrow halo between the

limiting membrane and the core(Fig. 6). A few
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mitochondria, well-Ceveloped Golgi complex, and

some rER were seen throughout the cytoplasm,

Discussion

Matsuzaki et al. (1985) reported 5 types of
endocrine cells in the proximal duocenum of
the echidna ultrastructurally. However, 7 types
of endocrine cells, 5-hydroxytryptamine-, moti-
lin-, gastrin-, somatostatin-, bovine pancreatic
polypeptide-, cholecystokinin-, and substance P-
immunoreactive cells, were icentified immuno-
cytochemically at the light microscopic level in
the proximal duodenum of the echicna(Yamaca
et al., 1985).

In the present ultrastructural stucy of the
hedgehog pyloric region, 4 types of endocrine
cells were classified by the ultrastructural cha-
racteristics of their secretory granules.

The ultrastructures of the hedgehog gastric-
with
those of other mammalian gastric EC cells

type EC cells were found to be identical

which contained many pleomorphic granules with
high electron censity (Capella ef al., 1969; Sa-
sagawa ef al., 1970; Capella and Solcia, 1972;
Sato et al., 1978; Yoshino ef al., 1978; Rubin,
1972; Helancer, 1981; Oomori, 1983; Matsuzaki
et al., 1985; Lee and Lee, 1986). Some granules
of EC cells

core and membrane

showed a clear space between the
in the same cell which is
in accorcance with Oomori(1983) and Solcia et
al.(1975).
hedgehog gastric-type EC cells often display

Furthermore, the granules of the

the internal Cdense bolies in a dense matrix,
which is in agreement with Capella et al.(19
69), Vassallo ef al.(1971),
(1972), Solcia et al.(1975) and QOomori(1983).

In the present investigation,

Capella and Solcia

the ultrastruc-
tures of ECL cells were found to be icentical
with. other mammalian ECL cells which conta-
ined relatively large, round or oval, and irre-
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gular granules with high electron density or
coarsely granular matrix eccentrically situated in
the wice space(Forssmann ef al., 1969; Vassallo
et al., 1969; Capella ef al., 1969,1971; Kobaya-
shi ef a/., 19713 Rubin, 1972; Lee and Lee, 19
86). ECL cells were mainly recognized in the
fundus and pylorus (Calella ef al., 1969, 1971;
Vassallo et al., 1971). It was reported that hu-
man ECL cells contained prominent filaments
and glycogen bodies (Rubin, 1972), but such fea-
tures were not observed in the hedgehog ECL
cells.

In the present study, the ultrastructure of
D, cells were shown to be identical with other
mammalian D, cells which contained small,
round secretory granules and low density(Sasaga-
wa et al., 1970; Kobayashi ef al., 1971; Capella
and Solcia, 1972; 1983). It has been

observed that the abundant microfilaments in

Oomori,

the cytoplasm(Sasagawa et al., 1970; Kobayashi
1971; Oomori, 1983) and the secretory
granules with a clear halo(Forssmann et g/.,
1969).
features of the microfilaments were found in
the hedgehog D, cells.

In the present investigation,

et al.,

Also in the present observation, the

the hedgehog G
cells at ultrastructural level were generally in
accorcance with other mammalian G cells. It
has been observed that the more or less micro-
filaments in the cytoplasm(Sasagawa et al., 19
70; Oomori, 1983) and the cytoplasmic process
with microvilli reached the pyloric lumen(Vas-
sallo et al., 1969;

mori, 1983), but such features were not observed

Sasagawa et al., 1970; Oo-

in the hedgehog G cells.

These investigation described ultrastructurally
4 types of endocrine cells that are present in
the hedgehog pyloric region. Previous immuno-
histochemical studies have identified the poly-

peptide hormones of some endocrine cell types
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in the gastrointestinal mucosa of various mam-
mals; EC cells producing serotonin, ECL cells
producing histamine, D,cells producing somato-
statin, G cells producing gatrin(Sundler ef al.,
1976; Alumets et al.,
1977). Also the differences between animal spe-

1977; Forssmann et al.,

cies and the functional roles of endocrine cells

require further investigations.

Summary

Encocrine cells in the pyloric region of the
hedgehog were studied ultrastructurally. 4 types
of endocrine cells classified as gastric-type EC,
ELC, D, and G cells were observed in this
region. The gastric-type EC cells contained pleo-
morphic granules with high electron density
and highly dense bodies in a dense matrix. ECL
cells were characterized by the presence of ro-
und or oval granules with high electron den-
sity. Some granules of ECL cells showed a small
amount of content or empty. D, cells contained
round and small granules with low electron
density. They occasionally showed a narrow
halo between the limiting membrane and the
dense materials. G cells were characterized by
the presence of round or oval granules with
low electron density. Some granules of these
cells showed a narrow halo between the limi-

ting membrane and the core.
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Figure Legends

Fig. 1. A gastric-type EC cell. X 12, 000,

Note the pleomorphic granules with high electron density.

Fig. 1a.

Higher magnification of a. basal portion of the EC cell. x30,000. Note the internal

highly dense bodies in a dense matrix. A clear narrow space between the core and

membrane is also seen ,}(arrow).
Fig. 2. An ECL ce}l. %12, 000.

Inset (30,000) shows higher magnification of a part of the cell. Note the round or oval

granules with high electron dense and a widely spaced membrane.

Fig. 3. An ECL cell. X12,000.

Note the granules showing a small amount of content or empty.

Fig. 4. A D, cell. x17,000.

Note the small and round granules with low electron density. Inset (x30,000) shows

higher magnification of a basal part of the D, cell. The microfilaments are seen in the

cytoplasm {(arrow).
Fig. 5. A G cell. Xx12,000,

Note the round or oval granules with low electron density.

Fig. 6.

halo between the limiting membrane and the core.

Seen.

Higher magnification of a part of the G cell. x30,000. Note the granules with a narrow

Well-developed Golgi complex is also
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