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Effect of irradiation on the expression of caspase-3 in the submandibular gland of

streptozotocin-induced diabetic rats
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ABSTRACT

Purpose :
streptozotocin-induced diabetic rats after irradiation.

To observe the histopathological changes and caspase-3 expression in the submandibular gland in

Materials and Methods : The male Sprague-Dawley rats weighing approximately 250 gm were divided into four
groups: control, diabetes, irradiation, and diabetes-irradiation groups. Diabetes mellitus was induced in the rats by
injecting streptozotocin. Rats in the control and irradiation groups were injected with citrate buffer only. After 5
days, rats in irradiation and diabetes-irradiation groups were irradiated with a single absorbed dose of 10 Gy to the
head and neck region. All the rats were sacrificed at 3,7, 14,21, and 28 days after irradiation. The specimen includ-
ing the submandibular gland were sectioned and observed using histopathological and immunohistochemical
methods.

Results : In the irradiation group, the condensed nucleus, karyolysis, and degeneration of the acinar cells and
atrophy of the duct cells were observed in the early experimental phase. However, the acinar cells were found to be
normal at 28 days after irradiation. In the diabetes group, the condensed nucleus, karyolysis, atrophy, and
degeneration of the acinar cells were observed in the early experimental phase. However, the acinar cells were
found to be normal at 21 days after diabetic state induction. In the diabetes-irradiation group, the ductal epithelial
cells were predominant in their glandular tissues at 28 days after irradiation. In all of the experimental groups, the
most prominent change of the acinar cells and ductal cells were observed at 14 days after diabetic state induction
and irradiation.

Conclusion : The expression of caspase-3 in the acinar cells and ductal cells of the submandibular gland was weak
after irradiation, but that in the acinar cells, ductal cells, and fibrous cells of the submandibular gland was
prominent after diabetic state induction. (Korean J Oral Maxillofac Radiol 2005; 35 : 147-56)
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Fig. 1. Photomicrograph showing normal serous cells of the sub-
mandibular glands (toluidine blue staining, original magnification
% 40).
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Fig. 2. Photomicrograph showing slight positive reaction to the cas-
pase-3 on the ductal cells (immunolocalization of caspase-3,
original magnification X 40).
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Fig. 3. Photomicrograph showing positive reaction to the caspase-
3 on the serous cells and ductal cells (immunolocalization of cas-
pase-3, original magnification X 40).

Fig. 5. Photomicrograph showing many regenerated serous cells
with a few of degenerative cells (immunolocalization of caspase-3,
original magnification X 40).

Fig. 4. Photomicrograph showing regenerated functional mucous
cells and positive reaction to the caspase-3 on the ductal cells
(immunolocalization of caspase-3, original magnification X 40).
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Fig. 6. Photomicrograph showing strong positive reaction to the
caspase-3 on the fibroblasts between mucosal acini cells (immunolo-
calization of caspase-3, original magnification X 200).

Fig. 7. Photomicrograph showing very slight reaction to the cas-
pase-3 on the ductal cells and degenerative change on the serous
cells and ductal cells (immunolocalization of caspase-3, original
magnification X 40).

Fig. 8. Photomicrograph showing remarkable degenerative chan-
ges on the both of acini and ductal cells (immunolocalization of
caspase-3, original magnification X 40).
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Fig. 9. Photomicrograph showing severe degenerative changes on
the acini and ductal cells and even on the interlobular fibrous
tissues (immunolocalization of caspase-3, original magnification
X 40).

Fig.11. Photomicrograph showing regenerated mucous acini cells
and shows negative reaction to the caspase-3 on the mucous sali-
vary gland tissues (immunolocalization of caspase-3, original
magnification X 40).
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Fig.10. Photomicrograph showing regenerated serous acini cells
and shows negative reaction to the caspase-3 on the serous sali-
vary gland tissues (immunolocalization of caspase-3, original
magnification X 40).

Fig.12. Photomicrograph showing severe atrophic changes on the
ductal cells and slight reaction to the caspase-3 on a part of the
ductal cells (immunolocalization of caspase-3, original magni-
fication X 40).
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Fig.13. Photomicrograph showing severe degenerative and atroph-
ic changes on the acini and ductal cells and even on the interlobu-
lar fibrous tissues (immunolocalization of caspase-3, original
magnification X 100).

Fig.15. Photomicrograph showing the regenerative small acini and
ductal cells (immunolocalization of caspase-3, original magni-
fication X 100).
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Fig.14. Photomicrograph showing many regenerated irregular
acini cells and moderate positive reaction to the caspase-3 on the
ductal cells (immunolocalization of caspase-3, original magni-
fication X 100).

Fig.16. Photomicrograph showing the regenerative small cells and
ductal epithelial cell components on the salivary gland tissues (im-
munolocalization of caspase-3, original magnification X 100).
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