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Effect of irradiation on the dental pulp tissues in streptozotocin-induced diabetic rats
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ABSTRACT

Purpose : To observe the histopathological changes in the pulp tissues of mandibular molars in streptozotocin-
induced diabetic rats after irradiation.

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 control and irradiation groups were injected with citrate buffer only. After 5 days,
the head and neck region of the rats in irradiation and diabetes-irradiation groups were irradiated with a single
absorbed dose of 10 Gy. All the rats were sacrificed at 3, 7, 14, 21, and 28 days after irradiation. The specimen
including the mandibular molars were sectioned and observed using a histopathological method.

Results : In the diabetes group, capillary dilatation was observed. However, there was no obvious morphologic
alteration of the odontoblasts. In the irradiation group, generalized necrosis of the dental pulp tissues was observed.
Vacuolation of the odontoblasts and dilatation of the capillaries were noted in the early experimental phases. In the
diabetes-irradiation group, generalized degeneration of the dental pulp tissues was observed. Vacuolation of the
dental pulp cells and the odontoblasts was noted in the late experimental phases.

Conclusion : This experiment suggests that dilatation of the capillaries in the dental pulp tissues is induced by
diabetic state, and generalized degeneration of the dental pulp tissues is induced by irradiation of the diabetic group.
(Korean J Oral Maxillofac Radiol 2005; 35 : 9-14)
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Fig. 1. Photomicrograph showing normal dental pulp tissues which is composed of well arranged odontoblasts vertical to the dentin
surface in the control group. (H-E staining, original magnification X 100)

Fig. 2. Photomicrograph showing many dilated blood vessels in the pulp tissues at 21days after diabetic state. (H-E staining, original
magnification X 100)

Fig. 3. Photomicrograph showing no changes of the pulp tissues at 3 days after irradiation. (H-E staining, original magnification X 100)
Fig. 4. Photomicrograph showing irregular arrangement of the odontoblasts which has many vacuoles at 14 days after irradiation. (H-E
staining, original magnification X 100)

Fig. 5. Photomicrograph showing loss of continuity of odontoblastic layer and many newly formed fibroblasts in the pulp tissues at 28
days after irradiation. (H-E staining, original magnification X 100)

Fig. 6. Photomicrograph showing no changes of the pulp tissues at 3 days after irradiation in diabetic state. (H-E staining, original
magnification X 100)



Fig. 7. Photomicrograph showing generalized degenerative changes of the pulp tissues at 7 days after irradiation in diabetic state. (H-E
staining, original magnification X 100)
Fig. 8. Photomicrograph showing vacuolated odontoblasts and pulp cells in the degenerated pulp tissues at 28 days after irradiation in
diabetic state. (H-E staining, original magnification x 100)
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