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Abstract : To clarify the effect of cisplatin (CDDP) on proliferation and metastasis of rabbit VX2
tongue cancer, the cell proliferation factor (Ki—67) and the metastasis suppresser factor (nm23) were
immunohistochemically investigated.

Three days after transplantation of VX2 cancer cells into the tongue in rabbits, physiological
saline was administered to control groups (n=15), and 2mg/kg and 4 mg/kg CDDP were
administered to experimental groups I (n=15) and I (n=15), respectively. The rabbits were
sacrificed on 7 (n=5), 14 (n=15), and 21 (n= 5} days after transplantation. The tongue, deep
cervical lymph node, and lung were excised, the volumes of the tongue tumor and the deep cervical
lymph node were measured. Tumor foci of the lung metastasis were macroscopically counted. The
excised tissues were embedded in paraffin in the conventional method and serial sections of 4 #m
thickness were prepared. The sections were used for H-E staining and immunohistochemical
staining.

The Ki-67 labeling index of the tongue tumor increased in proportion to the tumor volume, and
this index was significantly increased in proportion to tumors that metastasized to the deep
cervical lymph node and the lung. The degree of nm23 expression in tongue tumors was decreased
when the tumor was metastasized to the deep cervical lymph node and the lung, indicating a
relationship between nm23 expression and tumor metastasis. As the tongue tumor grew, tumor
cells metastasized to the deep cervical lymph node on the ipsilateral side with transplantation, then
to the deep cervical lymph node on the contralateral side without transplantation. In experimental
group I, metastasis to the deep cervical lymph node on the contralateral side was observed 21 days
after transplantation, while in experimental group I, metastasis was not yet found in the lymph
node on the contralateral side. Metastasis to the lung occurred after metastasis to the deep cervical
lymph node was observed. In experimental group I, lung metastasis was found in most of the
rabbits 21 days after transplantation, while lung metastasis was not observed in experimental
group II.

Therefore, the proliferation of the VX2 tongue tumor in the rabbit was more strongly inhibited
in experimental group I than that in experimental group I, showing a high expression of cancer
metastasis suppresser factor. These findings suggested that administration of 4 mg/kg CDDP is
effective in inhibiting metastasis because it delays metastasis to the deep cervical lymph node and
the lung.

Key words : rabbit VX2 tongue cancer, deep cervical lymph node metastasis, lung metastasis,
Ki-67, nm23

Influence of cisplatin for expression of the cell proliferation and the metastasis suppresser
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Fig. 1. Low-power view of sections of the
tongue specimen (H-E stain).
Tongue cancer in the control group
showing stage I at 7 days after
transplantation (A), stagellat 14 days
after transplantation (B) and stagelllat 21
days after transplantation (C).
Abbreviation : Ca, cancer
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Mann-Whitney test IZ THIEA T - 72
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Low-power view of the deep cervical
lymph node (H-E stain).
Lymph node metastasis in the control
group is indicated by arrows in the
paracortical ~area and intermediate
sinuses at 14 days after transplantation
(A), and replaced most of the lymphatic
tissues at 21 days after transplantation
ft);breviation : Ca, cancer
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Fig. 3. Changes in VX2 tongue cancer volume
after transplantation.
Data are presented as mean * SE.
*p<0.01, * * p<0.05: Significant difference
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Fig. 4. Changes in deep cervical lymph node
volume after transplantation.
Data are presented as mean * SE.
*p<0.05: Significant difference
Abbreviation : Cont., control ; Exp. I,
experimental group I ; Exp. I,
experimental group I
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Fig. 5. Histological features disclosed by Ki—67
staining of VX2 tongue cancer.
Nuclei of Ki-67 positive tumor cells were
brown and dark brown in all sections as
seen in tongue tumor cells in the control
group at 14 days after transplantation.
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Table 1. Changes of the Ki—67 labeling index in the tongue cancer, metastasis of lymph node / lung and
staging according to 3 groups at each time observed after transplantation.

Days after Metastasis Stage KLI of tongue cancer
transplantation LN Lung 1 I il mean * SE (%)
Cont. 0 0 5 0 0 54.2%+1.9
7 Exp. I 0 0 5 0 0 52.7*1.5
Exp. II 0 0 5 0 0 49.53%2.0
Cont. 5 1 0 4 1 66.2%x1.9
14 Exp. 1 4 1 0 5 0 66.5i4.2:lI]*
Exp. @I 0 0 3 2 0 57.0%t1.4
Cont. 5(5) 5 0 0 5 74.4%1.2
21 Exp. I 5(4) 4 0 0 5 72.5i1.4]*]
Exp. I 5 0 0 4 1 64.4+1.4
( ) : Contralateral *p<0.01, * *kp<0.05: Significant difference

Abbreviation : KLI, Ki-67 labeling index ; Cont., control group ; Exp. I, experimental group I ; Exp. I,

experimental group II ; LN, deep cervical lymph node

BHiAs S - 72 (Data not shown),
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Table 2. Change of the Ki—67 labeling index in the tongue cancer and metastasis of lymph node / lung

according to staging of VX2 tongue cancer.

Stage
I (n=18) I (n=15) o (n=12)
*

KIL of tongue cancer * * '

mean * SE 1T 1
56.2+0.9 64.5%1.1 72.9%0.9
Number of metastasis LN 0 (0%) 12 (80.0%) 12 (100%)
Lung 0 (0%) 1(6.7%) 10 (83.3%)

*p<0.01 : Significant difference

Abbreviation : KLI, Ki—67 labeling index ; LN, deep cervical lymph node

Table 3. Change of the Ki—67 labeling index in the tongue cancer and staging with / or without

metastasis of VX2 tongue cancer.

Metastasis
Non LN Lung
(n=21) (n=13) (n=11)
*
KLI of tongue cancer % * '
mean = SE (%) - 1T |
53.7%x1.0 65.5+1.0 73.5+0.7
I 0 0
Stage I 11
I 2 10

*p<0.01 : Significant difference

Abbreviation : KLI, Ki—67 labeling index ; LN, deep cervical lymph node
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Fig. 6. Histological features disclosed by nm23
staining of VX2 tongue cancer.
Cytoplasm of positive tumor cells were
brown and dark brown by nm23 staining.
A : Strong staining in experimental
group II at 7 days after transplantation.
B : Positive staining in experimental
group I at 7 days after transplantation.
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Table 4. nm23 staining with or without metastasis according to 3 groups at each time observed after

transplantation.

nm23 staining of tongue cancer

Days aftef Group ++ + - ++ + -
transplation
Number of nonmetastasis Number of metastasis
Cont. 0 3 2 0 0 0
7 Exp. I 0 4 1 0 0 0
Exp. II 3 2 0 0 0 0
Cont. 0 0 0 0 2 3
14 Exp. I 0 0 1 0 1 3
Exp. II 1 2 2 0 0 0
Cont. 0 0 0 0 1 4
21 Exp. 1 0 0 0 0 2 3
Exp. I 0 0 0 0 1 4
Total 4 11 6 0 7 17
Abbreviation : + +, strong positive ; +, positive ; —, negative ;

Cont,, control group ; Exp. I, experimental group 1

; Exp. I, experimental group I

Table 5. Changes of the number of metastasis, staging and Ki-67 labeling index in the tongue cancer
according to nm23 staining of VX2 tongue cancer.

nm23 staining of tongue cancer

++ + -
(n=4) (n=18) (n=23)
Non 4 (100%) 11 (61.1%) 6 (26.1%)
Metastasis LN 0 2 (11.1%) 11 (47.8%)
Lung 0 5 (27.8%) 6 (26.1%)
I 4 11 3
Stage I 0 4 11
m 0 3 9
*
KLI of tongue cancer : * * '
mean = SE (%) T 1T 1
48.6+2.1 57.5+1.7 67.8%1.4
*p<0.01 : Significant difference
Abbreviation : + 4+, strong positive ; +, positive ; —, negative ; LN, deep cervical lymph node ; KLI, Ki-

67 labeling index
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