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ABSTRACT

Purpose : This study was carried out to investigate the effect of irradiation on the expression of proliferating cell
nuclear antigen (PCNA) and apoptosis induction during the carcinogenesis in hamster buccal pouch.

Materials and methods : Three months old Syrian golden hamsters were divided into control and 2 experimental
groups. Hamsters in control group were left untreated on buccal pouchs. Twenty four hamsters were treated with
0.5% DMBA tri-weekly on the right buccal pouch. Forty eight hamsters were treated with 0.5% DMBA tri-weekly
and irradiated with the dose of 5 Gy and 10 Gy at 6, 9, 12, 15 weeks after DMBA application. Resected buccal
pouches were sectioned and examined for potential expression pattern of PCNA and apoptosis.

Results : The PCNA index was increased with the stages of buccal pouch epithelium carcinogenesis except the
hyperplasia stage in control group (p <0.05). The irradiation did not effect on the PCNA index in the dysplasia and
the carcinoma in situ stage, but in the hyperplasia stage, the PCNA index was increased with 10 Gy radiation and
decreased in the carcinoma stage (p<<0.05). The apoptotic index was significantly decreased from the carcinoma in
situ stage and the lowest in the carcinoma stage. The apoptotic index was significantly decreased in the hyperplasia
and dysplasia stage with the 5 Gy irradiation and significantly increased only in the carcinoma stage with the 10 Gy
irradiation (p< 0.05).

Conclusion : The PCNA and apoptotic index were varied according to the irradiation period and dosage in each
carcinogenesis stage. (Korean J Oral Maxillofac Radiol 2000 ; 30 : 207-216)
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Table 1. PCNA index of normal and carcinogenesis group accor-
ding to radiation dose (%)

Carcinogenesis 0Gy 5Gy 10 Gy
Control 19.50+3.71 1950371 19.50+3.71
H 28.78+4.44 3334+852 50.72+1251
D 4802+6.63 4724+1153 51.66+9.18
S 58.52+17.16 48.04+933 5543+608
C 67.72+1045 64941744 56.0717.19

H : hyperplasia group, D : dysplasia group, S : carcinoma in situ group, C
: carcinoma group

Pl 80
* Normat
Hyperplasia
B Dysplasia
mCis

O Carcinoma

PI : PCNA Index, CIS : carcinoma in situ

* : Statistically significant difference compared to control group
(p<0.05)

Fig. 2. PCNA index of normal and carcinogenesis group accord-

ing to radiation dose.
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* : Statistically significant difference compared to control group
(p<0.05)

Fig. 3. Apoptotic index of normal and carcinogenesis group

according to radiation dose.
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PI : PCNA Index, CIS : carcinoma in situ

* : Statistically significant difference compared to non-irradiated
group of each carcinogenesis stage (p<0.05)

Fig. 4. PCNA index of normal and irradiated group according to

carcinogenesis stage.
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Fig. 5. Apoptotic index of normal and irradiated group according

to carcinogenesis stage.

Table 2. Apoptotic index of normal and carcinogenesis group
according to radiation dose

Carcinogenesis 0 Gy 5 Gy 10 Gy
Control 32.50t5.36 32501536 32.50+5.36
H 30.12+ .65 2040+6.64 265016.88
D 29.61+£7.52 1478+3.65 17.71+593
S 12.82£3.68 1437+870 16.88+7.23
C 277+£1.20 749+201 15.18+8.86

H : hyperplasia group, D : dysplasia group, S : carcinoma in situ group, C
: carcinoma group

30.12,29.61, 12.82. 27724 ASULZRE $-9A4 Al
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AT F94 A F7HsERE (p<0.05) (Fig. 5).
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Explanation of Figures

Fig. 1a. Hyperplasia stage of hamster buccal pouch induced by DMBA. b. Dysplasia stage of hamster buccal pouch induced by DMBA.
¢. Carcinoma in situ stage of hamster buccal pouch induced by DMBA. d. Carcinoma stage of hamster buccal pouch induced by DMBA.
(HE staining, X 200).

Fig. 6a. Hyperplasia stage of hamster buccal pouch induced by DMBA. b. Dysplasia stage of hamster buccal pouch induced by DMBA.
¢. Carcinoma in situ stage of hamster buccal pouch induced by DMBA. d. Carcinoma stage of hamster buccal pouch induced by DMBA
(Immunohistochemical staining for PCNA, x 400).

Fig. 7a. Hyperplasia stage of hamster buccal pouch induced by DMBA. b. Dysplasia stage of hamster buccal pouch induced by DMBA.
¢. Carcinoma in situ stage of hamster buccal pouch induced by DMBA. d. Carcinoma stage of hamster buccal pouch induced by DMBA.
(Immunohistochemical TUNEL Assay and confocal imaging for apoptosis, X 400).
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