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Activity of Experimental Induced Tongue
Carcinoma
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Abbreviations : AEC, 3-amino-9-ethyl carbazole; DAB, 3, 3-diaminobenzidiﬁe tetrahydrochloride.; DMBA,
9,10-dimethyl-1, 2-benzanthracene ; EDTA, ethylenediamine tetraacetic. acid ;" HE, .hematoxylin and eosin;
LSAB, labelled streptavidin biotin; 4NQO, 4-nitroquinoline 1-oxide ; PAM, periodi¢c acid methenamine-silver;
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Fig.1. Macroscopic appearances of the induced tongue carcinomas.

wich, RBERIRBLAEDANLARAZ —DFREENADS
iz, ZOHLEREIR AL, 1688 UBCIZEENE
BEb L, BREORHE*ET5000BDLRE LT
Ttote. TIZT, BEFLDOELVLHONLIEXEHL, Bu
HOTIR, I5EERC, RLECLOTH24BEEIIER LK.
BREMOFEIB.ATH 1. o8, ERET oL AR
2 —30UCeh 2 TWHEHIE LIz, ZD 2R R BMOEFORK
BISRB A A 21T (75.0%), FEMEDTIE (25.0%) TH -
2 (E1).

Classified by the macroscopic appearance of the cancers, 21

tumors (75.0%) were of exophytic type and 7 (25.0%) of endophytic type. (a), Exophytic type; (b], Endophytic type.

Fig.2. Photomicrographs of hamster’s tongue carcinomas showing the mode of cancer invasion. [(al, grade 1 (well defined
borderline type, HE stain, X75); (b), grade 2 (less marked borderline type, HE stain, X75); (c], grade 3 (groups of cells and
no distinet borderline type, HE stain, X75); (d), grade 4C (diffuse invasion of cord-like type, HE stain, X75).



648 ]|

Number of hamsters

0

Grade 1 Grade 2

Grade 3 Gradg 4C  Grade 4D

Mode of cancer invasion

Fig.3. Mode of cancer invasion on the cachectic hamsters.

28 cases of induced carcinoma on the first experiment were

classified by mode of invasion: 4 cases (14.3%) grade 1, 7 cases (25.0%) grade 2, 9 cases (32.1%) grade 3, 8 cases (28.6%) grade

4C, and grade 4D was not seen.
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Fig. 4. Photomicrograph of regional neck lymph node
metastasis. Metastasis to the regional neck lymph nodes
was detected by histological examination in 3 cases
(10.7%). Photomicrograph shows replacement of lymph
node by metastatic carcinoma (HE stain, X75).
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Fig.5. Mode of cancer invasion on the second experiment. 41 cases of induced carcinoma on the second experiment were
classified by grade of mode of invasion : 12 cases (29.3%) grade 1, 6 cases (14.6%) grade 2, 18 cases (43.9%) grade 3, 5 cases
(12.2%) grade 4C, and grade 4D was not seen.
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Fig. 6. Relationship between the difference of stimulation after the development of tumor and mode of cancer invasion. The
hamsters were randomly divided into three groups : group A received the above procedures until killing, group B received only
the application of DMBA and group C remained untreated after the 12 th week. Tumors were more invasive in group A than

in groups B and C. But the difference between three groups was not statistically significant. Mode of cancer invasion: Zh
grade 1+2; &% grade 3; B, grade 4C.
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BEOREMIT1H, 2MASL, KF 3WIMLHHEH 4. EEESERC T B EEROFR
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L, X hBEtOB- b 0o 2 EACH - 7o (P<0.05). Bl & P L OBAROREBRERTIZ, REMMETL, ¥



650 N R

Number of hamsters

13 14 15 16 17
Sampling time after development of tumor (week)

Fig.7. Relationship between the sampling time after the development of tumor and mode of cancer invasion. Early cancer
generally showed well or moderately defined tumor-host boundaries, while tumors with no distinct borderline or diffuse invasion
increased with progression of cancer. There was a significant correlation (p<C0.05) between the sampling time after the
development of tumor and mode of cancer invasion. Mode of cancer invasion: B, grade 1; &, grade 2; grade 3; B,

grade 4C.

Fig. 8. Immunohistochemical staining for type N collagen and laminin showing the distribution of basement membrane. {al,
continuous type (the cancer cell nests are definitely surrounded by a band of basement membrane, laminin, x120); (bl,
discontinuous type (the basement membrane around cancer cell nests is characterized by fragmentation in some areas, type V
collagen, X150); [c), wide spread loss type (the basement membrane is virtually absent at the tumor-stromal interface,
laminin, X120).
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1. PCNA BMMieoRE

PCNA BMMR, FRERE LR TIEEMRS JUGE
EMRCREL, ARB I Y LB TCRBADDAL, T, —
75, BEETEBEERESREIZHOEMICS < RD
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Table 1. Relationship between the sampling time after development of tumor and the degree of basement membrane loss

Number of
hamsters tested

Sampling time after
development of tumor

Number of hamsters showing
degree of basement membrane loss of

Rate of hamsters with discontinuous
type or wide spread loss type to

(week) Continuous type  Discontinuous type ~ Wide spread loss type number of hamsters tested (%)
13 9 5 3 1 44.4
14 6 3 3 0 50.0
15 9 4 2 3 55.6 | %
16 8 2 3 3 75.0
17 9 2 4 3 77.8

Total 41 16 15 10 61.0

¥, P<0.05

Table 2. Relationship between the mode of invasion and the degree of basement membrane loss

Number of hamsters showing
degree of basement membrane loss of

Grade of Number of

Rate of hamsters with discontinuous
type or wide spread loss type to

mode of invasion hamsters tested

Continuous type

Discontinuous type

Wide spread loss type number of hamsters tested (%)

1 12 9
2 6 4
3 18 3
4C 5 0
Total 41 16

N o NN W

0 25.0
0 33.3 |
7 83.3 |
3 100
10 61.0

Fig.9. Immunohistochemical staining for PCNA of invasive cancer showing PCNA-positive cells’ with dark nuclei.

carcinomas with a well defined border line.

(al, in
PCNA-positive cells are localized in nuclei of peripheral cells of tumor nest
(X120). [b), in the diffuse invasive carcinomas positive cells are scattered and show a high PCNA-labeling index (x150).
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Fig. 10. Relationship between §h§ mode of invasion and PCNA labeling index. As the mode of cancer invasion increased from
grade 1 to grade 4C, the PCNA labeling index gradually increased. The PCNA labeling index in grade 4C was significantly
higher than those in the other grades (p<0.05). (O, PCNA labeling index of the respective hamsters ; E, mean=+SD.
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Abstract

In order to elucidate the factors contributory to the expression of invasiveness of oral squamous cell carcinoma, the mode
of invasion of 9, 10-dimethyl-1, 2-benzanthracene (DMBA) induced tongue carcinoma of the hamster was examined. A
1.0% solution of DMBA in acetone was applied to the right lateral border of the hamster's tongue three times per week after
that part of the tongue was scratched with a endodontic barbed broach. In the first experiment, the procedures were contin-
ued until the hamsters became cachexia, when they were killed and submitted for histological examination. After the 12th
week of the experiment, the majority of hamsters had a carcinomatoid tumor at the treatment site of the tongue.
Macroscopically, the tumors were classified into two types: exophytic and endophytic growth types. A statistical analysis
revealed that the macroscopical growth types correlated to the mode of invasion (p<0.05). Tumors wre more invasive in the
endophytic type than in the exophytic type. In the second experiment, the above carcinogenic procedures were continued
until the end of the 12th week, when the hamsters were randomly divided into three groups: group A received the same pro-
cedures until killed, group B receive only the application of DMBA and group C remained untreated after 12th week. The
hamsters were killed from the 13th week to the 17th week and submitted for histological examination. Tumors were more
invasive in group A than in groups B and C. But the difference between the three groups was not statistically significant.
There was a significant correlation (p<0.05) between the sampling time after carcinogenesis and the mode of invasion. Early
cancer generally showed well or moderately defined tumor-host boundaries, while tumors with no distinct borderline or dif-
fuse invasion increased as the cancer progressied. Carcinomas with a widespread loss of basement membrane showed more
diffuse invasion. There was a significant correlation (p<0.01) between the degree of basement membrane loss and the mode
of cancer invasion. As the mode of invasion increased from grade 1 to grade 4C, the proliferating cell nuclear antigen
(PCNA) labeling index of carcinoma cells gradually increased. The PCNA labeling index in grade 4C was significantly
higher than that in the other grade groups (p<0.05).



