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Subdivision of Pancreas
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Fig. 1. Diagrammatic representation of the areas in
the hedgehog pancreas. Proximal(PS), middle(MS)
and distal(DS) portions of splenic region and pro-
ximal(PD), middle(MD) and distal(DD) portions of
duodenal region. Line AB divides into each region.
D: duodenum, Sm: stomach, Sp: spleen.
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Fig. 2. Relative amount of pancreatic endocrine cells in
each portions of the splenic region of hedgehog pan-
creas.
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Fig. 3. Relative amount of pancreatic endocrine cells in
each portions of the duodenal region of hedgehog pan-
creas.
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Immunocytochemical Study on Endocrine Cells Containing Insulin, Glucagon, Somatostatin

and Pancreatic Polypeptide in the Pancreas and of the Hedgehog, Erinaceus koreanus
W. B. Choi, C. D. Choi, M. H. Won, J. E. Seo*, N. J. Kim, (Dept. of anatomy, Hallym University,
Chunchon 200-010; *Dept. of Biology, Ewha Womans Universty, Seoul 120-750, Korea)

This study was attempted to investigate the regional distribution and shapes of pancreatic endoc-
rine cells in the hedgehog, Erinaceus koreanus, by the immunocytochemical PAP methods

{Nakane, 1968; Sternberger, 1979).

The tissue specimen taken from the splenic and duodenal regions of pancreas(proximal, middle

and distal portions, respectively) were fixed with Bouin solution and the sections(5 xm) were
followed by simple and double staining with 2 substrates, DAB and 4-Cl-1-naphthol. The results

were as following:

Glucagon(A) cells, 13 X 9.5,m in size, were found in the islets periphery and among the
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exocrine parenchyma. A cells were abundant in all the portions of splenic region and distal portion
of duodenal region in contrast to a few in the proximal and middle portion of duodenal region.
The shapes of the A cells were round, oval and pyramidal types.

Insulin(B) cells, 11.6 X 9.4 ,m in size, were round or oval in shape and located throughout the
islets. B cells were the most numerous cell types in all portions of splenic region and distal protion
of duodenal region as compared with the other portions.

Somatostatin(D) cells, 12.6 X 9.1 zm in size, were round or oval in shape and found in the
islets periphery and scattered in the exocrine parenchyma. These cells were rare in all the portions
of splenic and duodenal region.

Pancreatic polypeptide(PP) cells of various type, 12.8 X 8.5 »m in size, were found in the islets
periphery and among the exocrine parenchyma. PP cells were numerous in the proximal and
middle portion of duodenal region, but rarely scattered in the other portions.

Legends to Figures

Fig. 4a. Double immunocytochemical staining of insulin (brown) and pancreatic polypeptide immunoreactive cells
(blue) of proximal portion in splenic region of the pancreas. Numerous insulin cells (B cells) are distributed through-
out the islet and a pancreatic polypeptide cell (PP cell, arrow) is shown in the center of islet. X310.

Fig. 4b. Serial section of Fig. 4a. A few of somatostatin immunoreactive cells (D cells, brown, arrows) and many
glucagon immunoreactive cells (A cells, blue) are usually distributed at periphery of pancreatic islet. X310.

Fig. 5a. Localization of B cells(brown) and PP cells (blue) of middle portion in duodenal region of pancreas. B cells
are found in groups throughout islet, whereas most of PP cells are distributed at islet periphery and a few of cells
(arrows) are noted between exocrine parenchymal acini. X310.

Fig. 5b. Serial section of Fig. 5a. D cells (brown) and A cells (blue, arrow) are rarely distributed at periphery of islet.
X310.

Fig. 6a. Double immunostaining of B cells (brown) and PP cells (blue) of distal portion in duodenal region.
Numerous B cells are distributed throughout pancreatic islet. Notes a few of PP cells which are mainly found at islet
periphery. X310.

Fig. 6b. Serial section of Fig. 6a. A few of D cells (brown) are scattered in islet periphery and many A cells (blue) are
generally distributed at periphery of islet. X310.

Fig. 7a. In proximal portion of splenic region, glucagon immunoreactive cells by simple PAP staining are round oval
and pyramidal in shape and mainly distributed at islet periphery. X310.

Fig. 7b. Adjacent section of Fig. 7a. B cells are distributed in group throughout islet. X310.

Fig. 7c. Adjacent section of Fig. 7a. D cells are mainly located in islet periphery and a somatostatin cell (arrow) is
shown between exocrine parenchymal acini. These cells (inlet, X1,250) are round or oval in shape. X200.

Fig. 8a. Immunocytochemical staining of A cells of distal portion in splenic region. Most of glucagon secreting cells
are mainly found in islet periphery and a cell (arrow) is located between exocrine parenchymal acini. X200.
Fig. 8b. Adjacent section of Fig. 8a. B cells are distributed in group throughout islet. X200.

Fig. 8c. Adjacent section of Fig. 8a. Some somatostatin immunoreactive cells are mainly located at islet periphery.
The D cell (inlet, X1250) is shown oval in shape. X200.

Fig. 8d. PP cells of distal portion of splenic region. A few of these cells are found in islet and a cell (arrow) is noted
between exocrine parenchymal acini. X310.

Fig. 9a-9d. Pancreatic endocrine cells in four adjacent sections of middle portion in duodenal region. Some A cells
are scattered in islet (Fig. 9a, X310). Fig. 9b showed that numerous B cells are distributed in group throughout islet
(X310). Note some D cells which are mainly located at islet periphery (Fig. 9¢c, X310). Fig. 9d showed that many PP
cells of cluster are found at periphery of islet. X310.

Fig. 10a. Glucagon immunoreactive cells of cord type are mainly found at islet periphery of distal portion in
duodenal region. X500.

Fig. 10b. Adjacent section of Fig. 10a. Numerous insulin secreting cells are found in groups in islet. X500.

Fig. 10c. Adjacent section of Fig. 10a. A somatostatin cell (arrow) is noted at islet periphery. X500.

Fig. 10d. Immunostaining of PP cells of distal portion in duodenal region. A few of these cells are found in islet and a
cell (arrow) is shown between exocrine parenchymal acini. X500.
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