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Abstract : The proliferation kinetics of VX2 cancer cells transplanted to the tongue and its lymph
node metastasis and the association of apoptosis were explored. On 7, 14, 21 and 28 days after VX
2 cancer cells were transplanted into the left muscular layer of the tongue, rabbits were sacrificed
to enucleate the tongue and deep cervical lymph node. Paraffin sections, prepared according to the
ordinary procedure, were observed by hematoxylin-eosin staining, argyrophilic nucleolar
organizer regions (AgNORs) staining and terminal deoxynucleotidyl transferase-mediated
deoxyuridine triphosphate-biotin nick end labeling (TUNEL) method.

The volume of rabbit tongue cancer increased rapidly 14 to 21 days after transplantation. The
number of AgNORs in the peripheral portions of the rabbit tongue cancer cell nest was largest 14
days after transplantation. Metastasis was observed in a rabbit deep cervical lymph node on the
transplantation side 14 days after transplantation. The number of AgNORs in the peripheral
portions of the bilateral deep cervical lymph node metastasis was larger than that in the peripheral
portions of the rabbit tongue cancer cell nest, increasing day by day with advance of the deep
cervical lymph node metastasis. The apoptotic indexes of the rabbit tongue cancer and deep
cervical lymph node metastasis increased day by day, then the latter exceeded the former. The
number of AgNORs was correlated with the apoptotic index in the deep cervical lymph node
metastasis on the transplantation side and in the rabbit tongue cancer cell nest.

Thus, the number of AgNORSs in the rabbit VX2 tongue cancer cell nest, and its deep cervical
lymph node metastasis, can be an indicator of proliferation activity of cancer cells. Especially, a
rapid increase in the former may indicate deep cervical lymph node metastasis. It was suggested
that apoptosis may be associated with the proliferation and advance of cancer cells in the rabbit
tongue cancer cell nest and deep cervical lymph node metastasis.
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Table 1. Staging of tongue cancer and deep
cervical lymph node metastasis.

Tongue cancer
Stage I : The cancer forms localized alveolar
foci in the muscle layer.
Stage II : The cancer extends nearly to the
septum of the tongue.
Stage I : The cancer extends to the other side
of the septum of the tongue.

Deep cervical lymph node metastasis

Stage 1: Metastasis is observed from marginal
sisuses to the superficial layer of the
cortex and intermediate sinuses in
this region.

Stage 2: The metastatic cancer has extended
to the paracortical area and
intermediate sinuses in this region
but occupies less than a half of the
entire area of the deep -cervical
lymph node.

Stage 3: The metastatic cancer has replaced
most of the lymphatic tissues.

Stage 4 : The metastatic cancer has infiltrated
into extranodal tissues.
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Fig. 1. Schema showing some parts counted the

number of argyrophilic nucleolar organizer
regions in the tongue cancer (left) and
deep cervical lymph node metastasis
(right).
Abbreviations : PT, peripheral portion of
the tongue cancer; PT-s, superior; PT-l,
lateral; PT-i, inferior; PT-m, medial; CT,
central portion of the tongue cancer; PL,
peripheral portion of the lymph node
metastasis; PL-s, superficial; PL-d, deep;
CL, central portion of the lymph node
metastasis
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Fig. 2. Change of the tongue cancer volume
(top) and deep cervical lymph node
volume (bottom).

Data are presented as mean=*SD.
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Fig. 3. Low-power view of sections of the tongue specimen (H-E stain).
Tongue cancer showing stage I at 7 days (a), stage I at 14 days (b), stage I at 21 days (c) and
stage Il at 28 days (d) after cancer transplantation.

Abbreviation : Ca, cancer
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Fig. 4. Staging of the tongue cancer (top) and
deep cervical lymph node metastasis
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Abbreviations : I, ipsilateral deep cervical
lymph node; C, contralateral deep cervical
lymph node
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091, 14 HEA13.60 = 047 Lk b2 < 150,
21 HEA512.59 = 0.44, 28 HH#»3 11.92 = 0.50
LEFORDENEZRL TV, LpLl, VX
2% 148H, 21HEBX U2 HED
AgNORs 13, BHi#% T HHCHRTHER
Zipot, BB, FIELZHRD AgNORs ¥
3FAE T H B T iRl & RIFERRO
AgNORs $(T& - 7245, i 14 HBLIREIEHE
P L D ERICEML v (Fig.
6, Table 2.),

2) VX 2 B0t EE & AgNORs HOHERE

VX 2 Hfg OB E I & R AR D

AgNORs# i3, Stage I #510.03+0.91, Stage
1 A513.65%0.53, Stage M#512.36+£0.64TdH
h, Stage I I1Ck® L TStage II & & U Stage
MiZAEEICHEML TWi(Table 3.),
(2) VX 2BOBEY Y v/ HiH R

1) AgNORs ¥ D#:f

M oERSEY) v @B RERPLEO
AgNORs $(13 VX 2 ## Hitk 14 H H A% 14.06
+1.49, 21 HEA9.40 = 1.19, 28 HHE%9.02
+1.09 EREMCEDT 2HEZRL TV,
EfOEE Y v HBEIAGHIcBT 5
AgNORs ¥3, #EB0E» ShicHHER 14 H
H#A$15.18 £ 0.84, 21 HEA15.80 £0.70, 28
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VX 2 #Ec s B o AgNORs ¥ % &
EERIIc A B &, Stage 148 14.78 + 0.60, Stage
2 75 15.67 = 0.58, Stage 3#316.61 = 0.90 T
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Fig. 5. Low-power view of sections of the deep cervical lymph node specimen (H-E stain).
Lymph node metastasis showed by arrows of stage 1 (a) and stage 2 (b), and by Ca of stage 3 (c).
Abbreviation : Ca, cancer

Table 2. Change of the number of argyrophilic nucleolar organizer regions in the tongue cancer.

Observed portion/ Days after cancer transplantation
direction 7 14 21 28
r * %k o]
r * )
—k ———
- + + -
Central 10.56£1.16 9.86+0.76 o 8.78+1.09 o 7.13£0.73 o
* % * % * %
Peripheral 10.030.91 13.60+0.47 —  12.59+0.44 —  11.92+0.50 —
L * % 11 * % 4
L ** J
| E— & ¥ J
Superior 10.160.94 13.32+0.97 12.70%0.36 11.94+0.47
Lateral 10.30£1.09 13.860.60 12.63+0.81 12.04£0.37
Inferior 9.74+0.77 13.63%0.40 12.44+0.41 11.76£0.81
Medial 9.93+0.98 13.60+0.20 12.56+0.31 11.93+0.55

Data are presented as mean =SD *p<0.05, **p<0.01 : Significant difference

ZBEERDIEH > 12, Z, MEEFLEREED DL, 7TH -
5. vH¥ ¥ VX 24D TUNEL Gl L Apl ¥ Z RIS AR TS O U IR AR T b
DOHER DR, —HEWOELRT DI ENED S

TUNEL #1ic & » THER S © BBt o 8% Nic, Eio, —ITR, BERHE  fulEHik



8 mH 2

Table 3. Change of the number of argyrophilic nucleolar organizer regions according to the each stage
in peripheral portion of the tongue cancer and deep cervical lymph node metastasis.

Observed region

Stage of the advanced cancer

Stage 1

Stage 1I Stage M

1 T * ]

Tongue 10.03+0.91 (n=5) 13.65x=0.53 (n =4) 12.36%0.64 (n=11)
L * ]
Stage 1 Stage 2 Stage 3
f 1 T * }

Bilateral d ical
ilateral deep cervica 14.7840.60 (n =6

lymph nodes |

15.670.58 (n=9) 16.61+0.90 (n=9)
* I

14.93+0.71 (n=4)
14.81%0.67 (n=2)

Ipsilateral

Contralateral

15.84%£0.72 (n=5) 17.0920.55 (n =6)
15.29%+0.53 (n=4) 15.6610.61 (n=3)

Data are presented as mean £SD

*p<0.01 : Significant difference

Table 4. Change of the number of argyrophilic nucleolar organizer regions in the deep cervical lymph

node metastasis.

Days after cancer transplantation

Observed portion

7 14 21 28
Ipsilateral ; * % ,
k% ————
Central - 14.06+1.49 9.401.19 9.021.09
* %k Xk %
Peripheral - 15.18+0.84 15.80+0.70 - 17.30%0.21 4
L * % 1
L % J
Superficial - 15.24+0.76 16.64=0.62 - 18.1440.30
* % %k
Deep - 15.11+0.96 14.96+0.99 16.470.51
Contralateral
Central — - 9.001+2.00 7 8.77+0.62 ]
* % * %
Peripheral - - 14.90+0.49 15.640.50
Superficial - N 15.52+0.48 16.180.29
*
Deep - - 14.2740.89 15.64=0.50

Data are presented as mean+*SD

VWRIREREI N3 D bBAS I, Thb
OREH I ERER BT, BRE O
LT8Y, BERELTVWRI 3,1
(Fig. 8),

(1) VX2 &HER

VX2 EEO Apl IREBEHEE T AE 4 0.62 =
0.08, 14HE» 1656021, 21 HE# 229 =

*p<0.05 **p<0.01: Significant difference

058, 28 HE A 270 £ 031 LEHMITHE 7
AiFEEm AR L1 (Fig. 9, Table5.),

O EERIC A Apl 1 Stage 1 £50.62
+0.08, Stage I#451.62 =023, Stage WA
243 £ 051 & Stage DEERBICHEVEERICES
75> TWi (Table 6.),

(2) VX2REEOBESHY v it h
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Fig. 6. Histological feature disclosed by argyrophilic nucleolar organizer regions staining of the tongue
cancer in peripheral portion (a) and central portion (b) at 7 days, and in peripheral portion (¢) and
central portion (d) at 14 days, after cancer transplantation.
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Fig. 7. Histological feature disclosed by argyrophilic nucleolar organizer regions staining in the

peripheral portion of the tongue cancer (a) and deep cervical lymph node metastasis (b) at 28 days
after cancer transplantation.

Gl DB~ YHiEEE O Apl 1E, B REZEHICBIT S Y v HiBEO Apl I3 51E
%14H B 219 £021, 21H H »233 = R LT SO ES ) v HiEFBE O Apl
0.33, 28 H B #3310 £ 047 E R H M E < DOFEHMZE,  [Eflo Apl &3 [EREDHE
WoTWi, i, EHEio Apl &HEL TH hnfem) %7~ Ltz (Table 5.),
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Fig. 8. Various forms of apoptotic nuclei detected with terminal deoxynucleotidyl transferase-mediated
deoxyuridine triphosphate-biotin nick end labeling (TUNEL) method.
Positive cells presenting brown stain and showing concentration (arrow heads) or ring form
(arrow) of some cell nuclei.

I DOMEBERIIC A 72 Apl 3, Stage 145
1.93 = 0.13, Stage 2 #52.20 = 0.15, Stage 3
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WA S 2 I AHBE ST S s - Fo,
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Fig. 9. Histological feature detected with terminal deoxynucleotidyl transferase-mediated deoxyuridine
triphosphate-biotin nick end labeling (TUNEL) method.
Positive cells (arrows) of the tongue cancer at 7 days (a) and at 28 days (b) after cancer

transplantation.
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Table 5. Change of the apoptotic index in the tongue cancer and deep cervical lymph node metastasis.

Days after cancer transplantation

Observed region 7

21 28

% %k

I I I I ——

* %

r
Tongue 0.62%0.08

P T
1.65%0.21

* 1
2.2910.58 2.70+0.31

* ]

Deep cervical lymph node

Ipsilateral -

Contralateral —

1.96%+0.21

* %k ]
— ** ——

3.10£0.47
3.17£1.51

2.33+0.33
2.11%£0.11

Data are presented as mean*SD
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Table 6. Change of the apoptotic index according to each stage of the tongue cancer and deep cervical
lymph node metastasis.

Observed region

Stage of the advanced cancer

Tongue

Stage 1 Stage I

Stage

T * 1T *

0.62%+0.08 (n=5) 1.62+0.23 (n=4)

1
2.43%20.51 (n=11)

]

[ *

Bilateral deep cervical

Stage 1 Stage 2

Stage 3

r * 1T *

1.93+0.13 (n =6) 2.20£0.15 (n=9)

1

3.32£0.98 (n=9)

lymph nodes \ |
*
Ipsilateral 1.88+0.12 (n=4) 2.2210.18 (n=5) 3.051+0.43 (n=6)
Contralateral 2.03+0.07 (n=2) 2.1510.07 (n=4) 3.86+1.66 (n=3)

Data are presented as mean £=SD
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