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Spontaneous insulinoma in a male SHR rat
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Spontaneous pancreatic islet tumors, especially insuli-
noma have been reported in several laboratory rodents'
and domestic animals®*. But only few case reports of spon-
taneous insulinoma has been reported in SHR (Spontaneously
hyper-tensive rat) rats. In this report, we describe the clin-
ical, histological and immunohistochemical features of in-
sulinoma in a male SHR.

The animal was a 14-month-old mated male SHR. This
rat was maintained under conventional conditions in Ex-
perimental Animal Center, College of Medicine, Hallym
University (Chunchon, Korea). The rat was fed a comm-
ercial diet (Shinchon Co., KOREA) including 20% protein
and water ad libitum. The humidity (60%), temperature
(24+27) and light (12D/12L) of animal rooms were con-
trolled constantly. Blood glucose concentrations were de-
tected by glucose-oxidase method when animal was au-
topsied. Plasma insulin level was measured by radioimmuno-
assay method using commercial RIA kit (I'*-rat insulin kit,
Incsta Co., USA). The pancreas of male SHR was examined
histopathologically and immunohistochemically. Pancreas and
the other organs were removed and then fixed in 10% neu-
tral buffered formalin. Tissues were processed routinely and
embedded in paraplast. Paraffin sections were stained with

hematoxylin & eosin. The paraffin sections of pancreas were
additionally immunostained with polyclonal primary antibodies
against insulin (guinea pig anti-porcine insulin, Dako Co.,
USA) and glucagon (rabbit anti-glucagon, Dako Co., USA)
according to the avidin-biotin complex methods using com-
mercial kit (Vectastain Elite ABC kit, Vector Co., USA).
Antibodies were diluted 1:200 by commercial reagents di-
luents (Biogenex Co., USA). Sections were colored with the
substrate solution of 0.3% diaminobenzidine tetrahydrochloride
(Sigma Co., USA). Sections were counterstained with Mayer's
hematoxylin. Positive and negative controls were prepared
in normal SHR and WKY rats. '

Plasma concentration of insulin of tumor-bearing animal
was markedly elevated (12.5ng/ml) compared to that of
SHR (1.89+0.29ng/ml, n =30). Non-fasting blood glucose
level of tumor-bearing animal was slightly higher (182mg/d)
than normal SHR (108+9.4mg/dl, n = 30). Histopathologi-
cal findings revealed marked enlargements of pancreatic
islets stained pale with hematoxylin and eosin (Fig 1). The
other organs such as liver, kidney, spleen, lymph node, in-
testines and heart did not show any abnormalities. Tumor
cells in pancreas were not shown encapsulated (Fig 1). Most
of tumors cells in this SHR have distinct nucleolus (Fig 2).
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Tumor cells were stained strongly positive for insulin. In-
sulin granules were mostly oriented toward the peripheral
margins of the tumor cells (Fig 3). In same islets, glucagon
positive cells were not observed frequently (Fig 4).
Pancreatic islet cell tumors have been described in vari-
ous animal species®, but are not common in laboratory ro-
dents'™. In general, insulinomas are accompanied with hy-
poglycemia and neurologic dysfunction associated with peri-

pheral nerve metabolism®”*"

3 In our case, however, no
specific neurologic signs were noted. Also this animal show-
ed different features of insulinoma compared with another
case. But in this case, animal revealed slightly high level of

blood glucose with hyperinsulinemia. However immunohisto-

chemical and histological appearances in our results pro-
vided that insulinoma in a SHR rats was similar to those of
previous reports in other species”, SHR rat is well known
as an useful animal mode! for human essential hypertension.
This rat strain has also been proposed as a model for the
study of insulin resistance in hypertension®, High blood glu-
cose level with hyperinsulinemia observed in our case may
be related with susceptibility of insulin resistance in SHR
rat'’. These findings might stimulate the research of rela-
tionship of insulin resistance and hyperten-sion in SHR rat.
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Legends for figures

Fig 1. Photomicrograph of the pancreas from a SHR rat with insulinoma.
Note well-demarcated and expansive neoplastic mass (I) in the pancreas. Hematoxylin and eosin, x 30.

Fig 2. Higher magnification of Figure 1.

Note centrally placed distinct nucleolus (arrow) of tumor cells. Hematoxylin and eosin, X 400.

Fig 3. Photomicrograph of the immunohistochemical findings of pancreas in a SHR rat.
Islets stained strongly positive for insulin (arrow). Insulin granules are intracytoplasmic and oriented toward the peripheral mar-

gins of tumor cells. ABC methods, X 200

Fig 4. Photomicrograph of the immunohistochemical findings of pancreas in a SHR rat.
Glucagon positive cells (arrow) are not frequent in the neoplastic pancreatic islets.

ABC methods, X 200.
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