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Effect of irradiation on the acinar cells of submandibular gland in streptozotocin-induced

diabetic rats

Seung-Hyun Lee, Eui-Hwan Hwang, Sang-Rae Lee

Department of Oral and Maxillofacial Radiology, College of Dentistry, Kyung Hee University

ABSTRACT

Purpose : To observe the histologic changes and clusterin expression in the acinar cells of the submandibular gland
in streptozotocin-induced diabetic rat following irradiation.

Materials and Methods : Mature Sprague-Dawley rats were divided into three groups: control, diabetic, and
diabetic-irradiated groups. Diabetes mellitus was induced in the Sprague-Dawley rats by injecting streptozotocin,
while the control rats were injected with citrate buffer only. After 5 days, rats in diabetic-irradiated group were
irradiated with single absorbed dose of 10 Gy to the head and neck region. The rats were killed at 1, 3, 7, 14, 21,
and 28 days after irradiation. The specimen including the submandibular gland were sectioned and observed using
histologic and immunohistochemical methods.

Results : Morphologic change of acinar cells was remarkable in the diabetic group, but was not observed in the
diabetic-irradiated group. Necrotic tissues were observed in the diabetic-irradiated group. Coloring of toluidine blue
stain was most increased at 14 days in the diabetic group, however there were no significant change throughout the
period of the experiment in the diabetic-irradiated group. Expression of clusterin was most significant at 14 days in
the diabetic group, but gradually decreased with time after 7 days in the diabetic-irradiated group. Degeneration of
clusterin was observed in the diabetic-irradiated group.

Conclusion : This experiment suggests that the acinar cells of submandibular gland in rats are physiologically
apoptosed by the induction of diabetes, but that the apoptosis is inhibited and the acinar cells necrotized after
irradiation. (Korean J Oral Maxillofac Radiol 2003; 33 : 161-9)

KEY WORDS : cranial irradiation; diabetes mellitus; salivary glands
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Explanation of Figures

. Normal submandibular gland (toluidine blue, X 100).

. Diabetic group at 14 days after diabetic state (toluidine blue, X 100).

. Diabetic group at 21 days after diabetic state (toluidine blue, X 100).

. Diabetic group at 28 days after diabetic state (toluidine blue, X 100).

. Diabetic-irradiated group at 3 days after diabetic state and irradiation (toluidine blue, X 100).
. Diabetic-irradiated group at 7 days after diabetic state and irradiation (toluidine blue, X 100).
. Diabetic-irradiated group at 21 days after diabetic state and irradiation (toluidine blue, X 100).
. Diabetic-irradiated group at 28 days after diabetic state and irradiation (toluidine blue, x 200).
. Diabetic group at 7 days after diabetic state (immunolocalization of clusterin protein, X 200).

. Diabetic group at 14 days after diabetic state (immunolocalization of clusterin protein, X 200).

. Diabetic group at 21 day after diabetic state (immunolocalization of clusterin protein, X 200).

. Diabetic group at 28 days after diabetic state (immunolocalization of clusterin protein, X 200).

. Diabetic-irradiated group at 3 days after diabetic state and irradiation (immunolocalization of clusterin protein, X 200).

. Diabetic-irradiated group at 14 days after diabetic state and irradiation (immunolocalization of clusterin protein, X 200).
. Diabetic-irradiated group at 21 days after diabetic state and irradiation (immunolocalization of clusterin protein, X 200).
. Diabetic-irradiated group at 28 days after diabetic state and irradiation (immunolocalization of clusterin protein, X 200).
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