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Evaluation of Prognostic Significance of AgNORs and PCNA
during 9,10-dimethyl-1,2-benzantracene(DMBA)-induced
Hamster Buccal Pouch Carcinogenesis

Sam-Pvo Hong, Myong-Soon Song, Seong-Doo Hong, Jae-l1l Lee, and Chang-Yun Lim

Department of Oral Pathology, College of Dentisitry and Dental Research Institute,
Seoul National University, Seoul 110-744, Korea

The purpose of this study is to evaluate the prognostic significance of argyrophilic nuclecalr organizer regions (AgNORs)
and proliferating cell nuclear antigen (PCNA) by using DMBA hamster buccal pouch carcinogenesis which provides
a good experimental model in reproducing steps from precancerous lesions to invasive squamous cell carcinomas.
The buccal pouches of 30 Syrian hamsters were applied with 0.5% DMBA in mineral oil three times a week to reproduce
various lesions from precancerous ones such as hyperkeratosis or epithelial dysplasia to invasive squamous cell
carcinomas. Their sections were stained with H & E, and silver colloid, and processed immunohistochemically by being
applied with monoclonal antibody to PCNA. The histopathologic examainations were done and the counts of AgNORs
were evaluated. The PCNA labelling indices on cach lesions were evaluated, The correlation between histopathological
grades and counts of AgNORs or PCNA labelling indices were evaluated. The number of AgNORs was 2.2270.22
in control group, 3.46 072 in carcinoma in situ (CIS), 3.78 £0.63 in squamous cell carcinoma (SCC), respectively.
AgNORs significantly increased in severe epithelial dysplasia, CIS, and SCC compared with normal tissue (P-<0.05).
The PCNA Labeling Index (LI) was 39.47 £ 6.68% in control group, 79.61 =4.14% in CIS, and 85432 6.25% in 5CC,
respectively. PCNA LT also significantly increased in epithelial dysplasia, CIS, and SCC compared with normal tissue
(P<0.05). The number of AgNORs, AgNOR area, and PCNA LI shightly increased in the advancing front than in
the center of SCC, but, it was not statistically significant. It appeared that there were a good correlation between the
number of AgNORs and PCNA LI (Pierson correlation coefficient : 0.649, P<0.001). These results suggested that the
number of AgNORs and the PCNA LI could be useful markers for evaluating the risk of malignant transformation
and prognosis of SCC. It was thought that the clinical uscfulness of these markers should be verified by using human
tissue specimens. (Korean J Pathol 1998; 31: 337~ 345)
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Table 1. Summary of histopathologic findings during hamster buccal pouch carcinogenesis
WEEKS
]-IPF\ Cont 2w dwy o Bw 10w 12w 14w 16w 1 Bw 20w
. — — e

Hyperkeratosis e +/ { + + + + -+ + - + + 4+ + ++4+ +++ +++
BCH - - +{ - + + + ++ 4+ + + + +++ +++ +++
Acanthosis +f— -+ + + -+ + 4 + + 4+ + +4+4+ ++4+ +4++
Mitotic figures +f—  +f—= +/ - +f - b - i N + + -+ + =4+ =+ 4+
Hl;lliﬁfnrﬂrphism - —~ — +—- + + ++ +++  +++ +++ -+
Histopathologic N N HE BCH MED MED SED SEDY CISf SCC SCC
Diagnosis CIs SCC

*Cont: Control, HPF: Hlalnpmhnlngm Fmdmgs., N Mormal, HK: Hyperkeratosis, BCH: Basal Cell Hyperplasia, MED: Mild
Epithelial Dysplasia, SED: Severe Epithelial Dysplasia, CIS: Carcinoma In Sitn, SCC: Squamous Cell Carcinoma
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Fig. 1. Carcinoma in sitm at 16 weeks of DMBA reatment Fig, 4. Inereased expression ol AsNORs in squamous ecll
carvinoma at 20 weeks of DMBA meatment (AgNORs).

Fig. 2. Syuamous cell carcinoma at 20 weeks of DMBA Fig. 5. at 2 weeks of DMBA treatment (PCNA),
treAatment.

Fig. 3. At 2 weeks of DMBA treatment (AgMNORs), Fig. 6. Carcinoma in =i al 16 weeks of DMBA (treatmem
(PCNAY.
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Table 2. Comparison of AgNORs during hamster buccal pouch carcinogenesis

Histopathologic

Diagnosis Range Mean No.tSD Range Mean area* SD
Mormal tissue 1.9~3.0 2481034 1.3~2.9 208 £0.53
Hyperkeratosis 2.1-31 2631055 1.4-29 213 20.69
BCH 23~33 2731038 2.0-~-4.5 332+1.02
MED 2539 310+0.44 1.9-3.5 289+ 048
SED 3138 344026 1.6—-24 201035
CI5 2.5~473 34610.72 22~3.1 2791038
SCC 2951 378063 1.§—5.0 321+ 1.06
center 2.9--4.2 3741071 2250 3.17+0.89
advancing front 33-51 3871052 1.8—42 3231095

*BCH: Basal Cell Hyperplasia, MED: Mild Epithelial Dysplasia, SED: Severe Epithelial Dysplasia, CIS: Carcinoma In Situ,

SCC: Squamous Cell Carcinoma
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Table 3. Comparison of PCNA LI during hamster buccal
pouch carcinogenesis

Histopathologic PCNA LI
magnpmis : Range (%) & SD w
Normal tissue 289539 44,24 +7.62
Hyperkeratosis 42,1 —58.5 51.82 +6.80
BCH 42.7--629 53422771
MED 46,9672 56,83 +7.37
SED 57.5--75.0 66,22 T R.03
CIS 73.2—83.0 79.61 £4.14
SCC 71.6—-96.0 85431+6.25
center 71.6-—-92.8 84.67 +5.38
advancing front 80.9-96.0 89.01 £7.36

*L.I: Labeling Index, BCH: Basal Cell Hyperplasia, MED:
Mild Epithelial Dysplasia, SED: Severe, Epithelial Dysplasia,
CI15: Carcinoma In Situ, SCC: Squamous Cell Carcinoma
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