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A IMMUNOHISTOCHEMICAL STUDY ON HEAT SHOCK PROTEIN
IN ORAL CARCINOGENESIS IN HAMSTER

Kyu-Hwan Choi, Dong-Keun Lee, Eun-Chul Kim*, Chang-Joo Jeong

Department of Oral and Maxillofacial, Department of Oral Pathology®,
College of Dentistry, Wonkwang University,

assessed in the DMBA induced oral carcinogenesis in hamster.

per week in the study group.

for immunohistochemical study with anti-HSP47 and anti-HSP70 antibody.

The following results were obtained.

Heat shock protein (HSP) expression is unregulated in tumor cells and, HSP expression is likely marker
of the malignant potential of oral epithelial lesion. Furthermore, the 70kDa HSP is implicated in the
degree of tumor differentiation, the rate of tumor proliferation and the magnitude of the anti-tumor
immune response. Accordingly, the distribution and intensity of HSP70 and HSP47 expression was

Golden Syrian hamsters which were 3 months-age and 90~120g were collected. 9,10-dimethyl -1,2-ben-
zanthracene (DMBA) in a 0.5% solution in mineral oil was painted on the buccal pouch mucosa 3 times

In each control and experimental groups of 6, 8, 10, 12, 14, 16, 18, 20 weeks, specimen were sectioned

1. HSPAT7 positive cells were rare or negative of normal oral mucosa, increased mildly in basal and

suprabasal basal layer, and spinous cell layer after experimental 6 weeks (dysplastic or CIS stage). In
CIS stage, HSP47 expression is prominent in dysplastic free or normal adjacent epithelium.

. HSPAT positive cells in connective tissue were mainly inflammatory cells, which is gradually increased

from control to precancerous and cancer stage. But HSPA7 positive cells after 14 weeks were decreased,
especially normal and cancer adjacent epithelium.

. The positive staining cells of HSP70 in control, dysplastic, and CIS stage were not seen. But they were

mild findings in basal layer and moderate findings in spinous layer after experimental 14 weeks (can-
cer stage).

. HSP70 positive cells were increased in precancerous and cancer stage than control group in connective

tissue. After experimental 16 weeks, we could not find the HSP expression in cancer cells according to
cancer differentiation or cancer stage.

It is concluded that HSP70 or HSP47 expression is not a definitive marker of oral malignancy or malig-
nant potential. However, with further development, HSP immunoreactivity may be valuable as an adjunct

to conventional histology for assessing the malignant potential of oral mucosal lesions.
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Table 1. Summary of Histopathologic Change During Oral
Carcinogenesis

Week Finding
Control Normal
6 Weeks Basal cell hyperplasia, Mild dysplasia

8 Weeks Moderate dysplasia

10 Weeks Severe dysplasia

12 Weeks * Carcinoma in situ

14 Weeks Squamous cell carcinoma
16 Weeks Squamous cell carcinoma
18 Weeks Squamous cell carcinoma
20 Weeks Squamous cell carcinoma

Table 2. Degree of HSP47 Immunoactivity according To Epithelial
Layer Distribution and Oral Carcinogenesis in Hamster.
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Table 3. Degree of HSP47 Immunoactivity according to Cancer
Histologic Focus Distribution and Oral Carcinogenesis in Hamster

Site Basal Parabasal Spinous Keratin Connective Site  Cancer or Cancer or Cancer free area
. . ; I or adjacent normal

Week layer  layer layer layer  tissue Week dysplasia center  dysplasia periphery  gpivhaliym

control + + + * + control + + +

6 weeks + + + + + 6 weeks + + +

8 weeks ++ + + + + 8 weeks ++ ++ ++

10 weeks ++ + + * + 10 weeks ++ ++ ++

12 weeks . ++ ++ ++ + + 12 weeks ++ ++ +++

14 weeks  + * + + +++ 14 weeks + + +

16 weeks + + + + +4++ 16 weeks + x +

18 weeks £ + + + +++ 18 weeks + + +

20 weeks + + + + ++ 20 weeks + + +

(—:Negative *+:rare +:mild ++:moderate -+ severe

(—:Negative *:rare +:mild ++:moderate +++:severe
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Table 4. Degree of HSP70 Immunoactivity according to Epithelial
Layer Distribution and Oral Carcinogenesis in Hamster.

Table 5. Degree of HSP70 Immunoactivity according to Cancer
Histologic Focus Distribution and Oral Carcinogenesis in Hamster,

Site Basal Parabasal Spinous Keratin Connective

Week layer  layer layer layer  tissue
control + + + + +
6 weeks + + + + +
8 weeks + + + + +
10 weeks + + + + +4
12 weeks + + + + ++
14 weeks + + + + +++
16 weeks + + + + + 4+
18 weeks + + + + +
20 weeks + + + + +

Site . Cancer free area
Weck g;?;)clggi%r center Sy?;]pclea[sgperiphery ggi‘zgﬁﬁfgf normel

control + t *

6 weeks + + +

8 weeks ++ ++ ++

10 weeks ++ +4 ++

12 weeks ++ +4 ++4

14 weeks + + +

16 weeks + + +

18 weeks T + +

20 weeks + + +

(—:Negative +:rare +'mild ++:moderate +++:severe
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HSPA7 positive cell were rare in epithelial layer of normal oral mucosa (Immunostain for HSP47,
X 100).

HSP47 positive cell were present almost in the suprabasal, basal cell layers and subepithelial inflam-
matory cells of 6 weeks (Immunostain for HSP47, x100).

HSP47 positive cells present in the spinous layer, almost basal & suprabasal cell layers of 10 weeks
(Immunostain for HSP47, x100).

HSP47 positive cell were present almost in the spinous layers of 12 weeks. Adjacent normal appear-
ing epithelium was more immunoreactive than dyaplstic epithelium (Immunostain for HSP47,
x100).

HSP47 positive cell were rare or abscent almost in the cancer cells of 14 weeks (Immunostain for
HSP47, x200).

HSP47 positive cell were prominent in the inflammatory cells and fibroblasts of connective tissue
(Immunostain for HSP47, x100).

HSPA7 positive cell were rare or in the cancer cells of 20 week (Immunostain for HSP47, x200).

. HSP47 expression were diffuse in cancer free epithelium(Immunostain for HSP47, x100).

HSP70 positive cell were rare in epithelial layer of normal oral mucosa (Immunostain for HSP70,
X100).

HSP70 positive cell were rare in the suprabasal, basal cell layers but mild in subepithelial inflamma-
tory cells of 6 weeks (Immunostain for HSP47, % 100).

HSP70 positive cells in 8 weeks were similar pattern of 6 weeks (Immunostain for HSP47, X 100).

Photo 12 HSP70 positive cell were present almost in the connective tissue of 12 weeks. Dysplastic cells were

Photo 13.

Photo 14.

Photo 15.
Photo 16.
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rare immuoreaction (Immunostain for HSP70, x100).

HSP70 positive cell were present in keratin & spinous layer in the cancer cells of 14 weeks
(Immunostain for HSP70, x100). ,

High-power magnification of Fig.13. HSP70 positive cell were prominent in the inflammatory cells
and fibroblasts of connective tissue (Immunostain for HSP70, x100).

HSP70 positive cell were rare in the cancer cells of 18 weeks (Immunostain for HSP70, x100).
HSP70 expression positive cells were present in spinous layer of normal appearing or cancer free
epithelium of 18 weeks (Immunostain for HSP47, x100).
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