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Introduction

The pancreatic endocrine cells of the vertebrates are c-

omposed the four types, namely insulin-, glucagon-, som-

atostatin- and pancreatic polypeptide (pp)-immunoreactiv-

e cells. Recently, improvements in the methods of pepti-

de isolation led to the localisation of motilin-!, glicenti-
n-*~% 5.HT-*% and chromogranin-immunoreactive cells.”

Although pancreatic peptides have been investigated
on the various vertebrates, the differences in distribution
and proportions of these peptides habe been diversified
considerably according to species.®

Immunohistochemical works of the Korean tree squirt-

els have only been done on the gastrointestinal tract’ an-
d pancreatic peptides, insulin-, BPP- and 5-HT-immunor-
eactive cells.'*

The purpose of the present work was designed to clar-
ify the distribution and the morphology of the secretory
granules to glucagon- and somatostatin-immunoreactive
cells in the pancreas of the Korean tree squirrels, Scamus
vulgaris corea, using the PAP and protein A-gold techniq-
ue, respectively.

Materials and Methods

The pancreas from five adult Korean tree squirrels, Sci-

urus vulgaris corea, were used in this study.

=573 —



Immunohistochemistry . Samples of the pancreas were
fixed in Bouin’s fluid. After dehydration in alcohol series
followed by paraffin embedding 4 #m histological sectio-
ns were prepared. The representative sections were then
deparaffinized, rehydrated and immunostained with the p-
eroxidase-antiperoxidse (PAP) method.!! Specific antise-
ra used in this study wer anti-glucagon(Immunonuclear
Corp., Stillwater, Lot. 8635013, 1:800) and anti-somatost-
atin (Cambride Research Biochemical Billerica, Lot. C-
A325, 1:1,000). The antigen-antibody reaction was visua-
lized by 3, 3-diaminobenzidin-Hz0: solution. After immu-
nostaining, the sections were lightly counterstained with
Mayer’s hematoxylin.

Pratein A-gold immunoelectron microscopic technig-
ue'? . The tissues of pancrease were fixed in 0.5% gluta-
raldehyde and 4% para-formaldehyde mixture buffered w-
ith 0.1M cacodylate sodium(pH 7.4) for 4hr at 4°C. The
tissues were embedded in Lowicryl K4M(Chemische W-

erke Lowi, Germany), polymerized at —~35C for 24hr an-
d finally at room temperature for 3 to 4 days. The ultrat-

hin sections were incubated with above the same antiser-
a, and then with colloidal gole(15nm)-labelled protein A
complex(E-Y Lab., Inc, US.A)) at room temperture for
30 to 60 min. They were stained with aqueous uranyl ac-
etate and lead citrate, and examined with a HITACHI H-
U-12 electron microscope at 75kV.

Results

Light microscopy - In the endocrine portions, glucago-
n-immuno-reactive cells were usually situated in the pen-
phery and occasionally in the central region of the pancr-
eatic islets(Figs la, b, d). Also, isolated immunoreactive
cell was found between the pancreatic acinar cells(Fig
1c). Most of these cells were appeared polygonal having
cytoplasmic processes that extend near or between adjac-
ent cells(Fig 1d).

Although somatostatin-immunoreactive cells appeared
oval shaped were seen in scattered along the peripheral
pancreatic islets, they were very weakly reacted in
staining(Fig 2a). But occassionally these cells were lo-
cated as singly or small groups within the pancreatic aci-
nar cells(Figs 2a, b).

Immunoelectron microscopy - Glucagon and somatost-
atin could be identified in the pancreatic islets of the Ko-
rean tree squirrel by the protein A-gold technique.

Glucagon cells contained the large secretory granules
which were round or oval shaped with a diameter of 240
to 320nm. Between the electron dense core and the limt-
ing membrane of the granule, there was an moderately
electron lucent, namely halo of variable width. Although
gold particles were observed on a entire granule, the core
of the granule was labelled strongly with gold particles-
(Fig le).

Somatostatin cell displayed the large secretory granul-
es which were spherical with a diameter of 250 to 275n-
m. The granules were moderately electron opaque and h-
ad a very closely attached membrane with no halo. On t-
he other hand, gold particles were mostly demonstrated

over the lucent core of the entire granule(Fig 2¢).
Discussion

In the pancreatic islets, the typical peripheral distribut-
ions of glucagon-, somatostatin-, glicentin- and BPP- im-
munoreactive cells and the central location of insulin- i-
mraunoreactive cells are well known in various vertebrat-
es.

In the Korean tree squrirrel, Lee'® reported that in-
sulin-immunoreactive cells were distributed throughout
the islets and also as single cell or as small group, on
the other hand BPP- and 5-HT-immunoreactive cells
were devoid of the islet but scattered the pancreatic aci-
nar cells and the epithelium of the secretory duct, respec-
tively.

[n the present study, although the distributions of gluc-
agon- and somatostatin-immunoreactive cells were similar

to those of other mammals'6~182!

, somatostatin-immunor-
eactive cells were weakly stained in the pancreatic islets.
Maybe this finding is due to our failure to detect the im-
munohistological reactivity stemming from species differ-
ences at the molecular level, still remains to be clarified

Ultrastructurally, four cell types were found to differ
from one another by the appearances of their secretory
granules."?

Rectnt developments in immunoelectron microscopic
method have contributed to identify the localisation of
the specific granules in varous endocrine cells. In pa-
ticular, the localisation of individual regulatory petpides
to a specific ell was achieved by labbeling gold particles
that indicated the presence of hormones localised nearly

exclusively over the secretory granules of the endocrine
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cells.!

In this study. the secretory granules labelled strongly
with gold particles of glucagon cells displayed a round
or oval with a diamether 240 to 320nm, and electron de-
nse core usually surrounded by a halo of less dense gra-
nular material. The morphology of secretory granules ap-
peared a similar pattern to that reported earlier.!> "7

Immunocytochemically, gold particles were demonstra-
ted in localisation of glucagon by Pelletier'™>!®!¥ and Le-
igh and Edwin.'” In man and the Australian fat-tailed du-
nnart, immunostaining was mostly detected over the den-
se core of the glucagon of the secretory granules.!® This
pattern of indicating the presence of glucagon is similar
to that the Korean tree squirrel.

Immunocytochemically, numerous gold particles were
mostly demonstrated in the secretory granules in localis-
ation of somatostatin cells. These cells were smaller than
the sceretory granules of other animals, moderately elect-
ron lucent and no halo were similar to those of other-
s.'%22) Immunostaining for somatostatin was mostly det-
ected in the secretory granules.

This present study on the Korean tree squirrel repre-

sents the distributions, as well as the morphology of the

specific granules in glucagon- and somatostatin-immunor-
eactive cells using the various immunohistochemical tec-

hniques.

Summary

The pancreatic endocrine cells, glucagon and somatos-
tatin, of the Korean tree squirrel. Scasrus vidgais corea, we-
re investigated by means of light and electron microscop-
ic immunohistochemistry using the PAP and protein A-
gold techniques. Glucagon-immunoreactive cells were di-
str.buted the periphery and occasinonaly central region
of the pancreatic islets. Also, isolated cell was found bet-
ween the pancreatic ancinar cells. The glucagon cells co-
ntraine granules with a diameter of 240~320nm and the
electron dense core usually surrounded by a halo of less
dense granular material. The core of granule was labelled
strongly with gold particles. Somatostatin-immunoreactiv-
e cells were weakly stained in scattered along the periph-
eral pancreatic islets and were distributed as singly or s-
mall groups with in the pancreatic acinar cells. The som-
atostatin cells were spherical with a diameter of 250 ~
275nm, moderately electron opaque. Gold particles were

mostly demonstrated on the entire granule.

Legends of figures

Fig 1a-e. Glucagon-immunoreactive cells were distribution of the periphery of the pancreatic islets(a, b, d), and scat-
tered as sinfle cell between the pancreatic ancinar cells(c). Numerous gold particles indicating the pre-
sence of glucagon were found in dense core secretory granules surround by a clear halo. Lowicryl K4M

resin{e).
a, b X 240 ¢, d: X 540, e . X 50,000

Fig 2a-c. Somatostatin-immunoreactive cells were weakly stained in scattered along the peripheral pancreatic islet-
s(arrow-heads), also observed as single cell or as small groups between the pancreatic acinar cells(a, b).
Moderate gold particles indicating the presence of somatostatin were demonstrated in lucent dense secre-

tory granules. Lowicryl K4M resin(c).
a . X 540, b I X 240, ¢ © X 40,000
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