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Abstract (J. Kor. Oral Maxillofac. Surg. 2009;35:74-82)

AN ATOPIC NUDE MOUSE MODEL OF ORAL CANCER CELL LINE

Jong-Hyun Kim?, Young-Sun Hwang?, Hyun-Sil Kim?, Woong Nam*, In-Ho Cha*
'Dept. of Oral & Maxillofacial surgery, College of Dentistry, Yonsei University
*Oral Cancer Institude, College of Dentistry, Yonsei University

In order to make successful oral cancer treatment, we need to understand about tumor biology and effective chemotherapeutic agents. To achieve
these studies, it is necessary to develope a proper in-vivo model. Therefore the author will make try to develop more improved anima model of more

applicable in various method of cancer study.

In this study, the author induced in-vivo tumorigenesis in nude mice by Y D-10Bm cell line used by YD-10B cell line originated from oral tongue
squamous cell carcinoma and observed tumor formations and invasiveness of surrounding tissue, and found some results as follows :
1. The experimental group (Y D-10Br, Subcutaneous injection) produced tumors 13 out of 15 mice, while the control group produced none of 5

mice.

2. The inoculation of 1x 10°cells'/mouse produced tumors 3 out of 5 mice and inoculation of 1x 10cellsymouse, 2 x 10°cellymouse produced

tumorsin every 5 mice.

3. In the histopathologic studies, the inoculation of 1 x 10°cells/mouse group showed the characteristic features of well-differentiated squamous cell
carcinoma and demarcated expansile growth, while the inoculation of 1 x 10°cells/mouse, 2 x 107cells/mouse group showed the expansile growth
with partia central necrosis and invasive growth to surrounding fat & connective tissue.

These findings suggest that atopic xenograft of Y D-10Bmw cell line in nude mice has aimproved productivity of tumors, produced tumors showed

the characteristics feature of human tumor and invasive growth to surrounding tissue in histopathologic appearance. These atopic nude mouse model
of tongue carcinomamight assist in studying oral cancer biology and effective choice of chemotherapeutic agents.

Key words: Oral cancer, Tongue cancer, Squamous cell carcinoma, Atopic nude mouse model, Cell line
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1, YD-10B (Yonsei Dental-10B) 4| 55 W& A] # £k
FAxAo R HAFA o] =2 YD-10Bw (Yonsei Dental-
10B modification) ¥ L =& A 2} s} B A 3ol o] L34

o

Qo] BAS Abgre] ol WAE A3 AE Qo]
FYG P AL FE o §3hel, Aol b5H0 I F
9 2409 AaAol B AZFE AS, FES2
of 9)ste] ol sl ] WAy 4P B FALH O
Yo e BEGC T T4Y ATE A% FPE P
vh FF FHEY S HELA ST

I 97 HE % 2y
1L o7 HE %

b A EF Y3}

FEAYS ) AAm T Aot 2 st
o] A &9 3 Human tongue cancer origin®] YD-10B Al| 3 2
o] Transwell invasion apparatusE& Matrigel (Becton
Dickinson, Lincoln Park, N)& A -+ A] 7] basement mem-
braneg 3N A ARl e AEFE M)
YD-10B 3] A highly invasive cell’&< pEGFP [Clontech,
encoding enhanced green fluorescence protein (EGFP) with C-
terminal Hisb tag, Palo Alto, CA] 2 Lipofectamine-mediated
transfection 3+ &, flow cytometer 2 £47, 40 mm mesh& A
2] FACS vantage SE (Becton-Dickinson) &}ol] A 7}2l & 34-&
W3t A 2 E(<1%)S 22 YD-10Bma Al 235 A 2313
t}. o] & Trypsin-EDTA=Z £ 2], serum-containing medium.2.
2 A A FFEvk2o) Y etr) A7 Faih

1}, Transwell® invasion assay

A Eo I{ AL+ Matrigel® (Becton Dickinson, Lincoln
Park, NJ)Z insert chamberE = & A] 71 Transwell® chamber
plates (Costar, Corning, NY)E o] &3l =4 3} t}.
Matrigel®S 94 A7k =9] 22 30 pg/mlE insert chamberol]
7vated 7€ 39t} [*H] thymidineo 2 ¥ A 3 4] £ 2 well
2 50,0007 %) 2 37 48 A7k 59 i F g &, Matrigel® = 5
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7}3ko] lower chamber 2 o] %3 Al £] & cpm(cycles per
minute)S Scintillation counter 2 & sl th Al 9] A&
A A5 golE Al £ 9 F cpm(cycles per minute) ol o
S RS2 T ASH T E§ Matrigl®S £ 73] lower
chamberZ o] £ 3l A £ & paraformaldehydez fixing 3
crystal violeto. 2 g A 3l & n| 7 3ol A #23Fd ok

t}. Zymography

M E (1x10celdml)E 24 A| 7+ F<Fu)
A48T A 20 uge] DA ¥
0.1% (w/v) gelatine] &% 10% polyacrylamide 7 of
7] 9 =3kt A4S 2.5% Triton X-1000] 3-8 % Tris-HCI
SF& ol 241 7F FF WA & vkrE 37°C, 10 mM CaCle,
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ol A1 16 A 7F =oF ukS- Al T}, A S 0.25% Coomassie bril-
liant bluez @8t Al HFoll F8 H&E st oY
2 $8) 529 MMP-9o] 2]3) 7] d o] #3) ¥ HE< 3
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Fig. 1. Result of Transwell® invasion assay
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52 10% F4 EERA 24 A7 ol 14
& % shebale] Eojste] 4mTA S 28 EES WEol
A PHOR HRE GG F 7 2ol A & £ 27
e 24< BAHYT

1. YD-10Bws M|EZ H|ZEH

7}. Transwell® invasion assay

YD-10BE Matrigel £ 7} transwell chamberE o] &3 4 A
9 Z: highly invasivedt A LS A1 8] 5l o] green fluores-
cence proteing- transfectiondlo] ¥ YD-10Bma Al 5
£ YD-10B ¢} H] 7 &}od Transwell® invasion assay A}of A
2.3-3.29) &2 invasion A4S YERY Sl (Fig. 1), crystal
violeto & A X E A5 FA st FQlg AT M % v
Sk G o] Apo]7h Rl H At} (Fig. 2).

. Zymography

Gelatino] 3¢ zymography S o] &sto] Al ol
FH S st 9 d Fa] &40 MMP-9 (matrix met-
alloproteinase 9) 2] &4 & 9134t}

Secretion ¥ MMP-99] gelatinase &4 £ YD-10Bna’} YD-
10BE. T} oF 2v] A= =¢kow (Fig. 3) o] = w2 o] vy
okoll W} 2 z}o] & westernbloto. 2 213}

[e]
FEDRS 20 5 8 9] F 8 medat) 2 % A

YD-10B YD-10Bmos

Fig. 2. Comparison of cell line with crystal violet



3] E YD-10Bms A & ol A] o] &
A= AE £oF gAlo] o] F
A g & 154 = 13 o] A £
(Table 1, Fig. 4).

Azl M E TS A

YD-10Bmw A £FE 1x 10°cdlgmouse® ¢ 3+ 4= 501]
T 3ol A T S B o, YD-10Bmw Al X F
Ix10°cdlsmouse® 7§18+ 4 $-= 5o]l & R0 A 4 fﬁ*é
S B, YD-10Bma A 23 E 2x 10°cellgmousez. <] 3
7ol M 2 50 F BFell A F 4 A Bt (Tale2).

. FY T A A mE FE A
A F AAAZ ] 2 FF FAYY A%
M 275 H 105714 A8 549 Ly |
©° 1, YD-10Bnu A ZFE 1x 10°cellsmouse® F ¢ 3F
= 2 4,105 0| A at ok AL HPoH, YD 10Bmos A X
£ 1x10cdlgmousez =3 A= 2H 10+ &
‘roﬂ/ﬂ ZoF g AS BT, YD-10Bmw /““i
10°cellgmouse®. F¢J 8 AL E o BE o—r‘ﬂ]/\i i
P = B3t (Table 3).

YD-10B

YD-10Bmod

proMMP-9

B-actin

Fig. 3. Comparison of activity of MMP-9 gelatinase

Table 1. Tumorigenesis in nude mouse model.

7ot HEFS /28| FEOIRL 52 2Y

7h 2
98 27 Yol 2ok Ao BE A @gton, okt
o 3Ll WD FHE &+ AL F.9.

1}, YD-10Bms A 3 5 0] Z 0 8 4]

1) 1x10°cellsymouse A €] +

YD-10Bm Al £FE 1x 10°cellsymouse® *FE wf-$- 2 9
g ate] 0.1 ml FYgt 5, 25, 45, 10 F5-o A =7
ANA = gt 23 FEF A E7 massE F A sk A AT
TEHAEZE AR T3/ 2 8 A X 45 Fdoldd

t} (Fig. 6).

)

2) 1x 10°cells/mouse # 2] -

YD-10Bnw Al ZF & 1x 10°cellsmouse® T vp-$- 4 9
5ol 0.1ml =Yk &,2F,45,6F,8F, 10 55 o] A
Agh 24 5ol A Fap 22 o | Al x oFFo] #EE
Aok T *ﬂEE HAE B s @
dRME FH 2 ZH0E A8 4G FdE B

tH(Fig. n. 65,8% Fo] A ZAME

O.

F

WA £

-lN

Fig. 4. Tumor formation by YD-10Bmes, subcutaneous injection
(from the right side, 1x10° 1x107, 2x10"cells/mouse)

Table 2. Comparison of tumorigenesis of YD-10Bmos cell

Tumorigensis line inoculation.
Media (control) 0/5 Cell line inoculation Tumorigenesis
Y D-10B s (Experimental) 13/15 1 x 10°cells/mouse 3/5
1x107cells'mouse 5/5
2x 10°cells'mouse 5/5
Table 3. Comparison of tumorigenesis of YD-10Bm« cell line based on the elapsed time.
2weeks 4weeks 6weeks 8weeks 10weeks
Control - - - -
Experimental 1x 10°cells'/mouse + + - - +
1x 10°cells'mouse + + +
2x 10"cells'/mouse + + +
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3) 2x 10°cells/mouse =] 2]
YD-10Bmes A £F S 2x 107cellsymousez = 1§~ 9]

s sto] 01ml F QA #, 25,47, 6F,8%, 10740 4
A% 24 RRo|A o 24 B3 A E Qo] #2
Atk FFAZE BFY A R A 4L BT
A9om (Fig.9),6F FolAE T Agoze 3a 4
Ao) 2259t

Fig. 5. There is no tumor formation by subcutaneous

inoculation of media only in control group.(H-E, x40)

-— —— T

Fig. 6. A. The histopathologic findings of tumor of YD-10Bmes. 1X 10°cells/mouse in athymic mice showed

well differentiated wquamous cell carcinoma(x40). Transplanted tumors were well circumscribed by
surrounding fibrous tissue, but no invasive growth was evident. B. Formation of keratin pearl(arrow-

head). (H-E, A:x40, B:x200)

Fig. 7. A. The tumor of YD-10Bmw. 1x107cells/mouse, 2 weeks showed well differentiated squamous cell

carcinoma. B. The tumor showed infiltrative figures of invasive front(arrow). (H-E, A: x40, B:x200)
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Fig. 8. A. The tumors of YD-10Bmea 1Xx10°cells/mouse, 6 weeks showed. B. The tumor showed inva-
sive growth into surrounding fat tissue(F). C,D. High power of tummor in YD-10Bmow. 1%
10°cells/mouse, 6 weeks showing cellular pleomorphism and central necrosis(arrow). (H-E, A: x40,
B:x200, C,D:x400)

Fig. 9. A,B. The tumors of YD-10Bm. 2% 10’
cells/mouse, 2 weeks showed infiltrative and
expansile pattern. C. The tumor showed cellular
dysplasia(arrowhead). (H-E, A1 x40, B,C:x200)
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