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BONE METASTASIS MODEL OF ORAL SQUAMOUS CELL CARCINOMA

Young-Wook Park, Yu-Jin Oh, Hee Su Lee!
Department of Oral & Maxillofacial Surgery and Department of Oral Anatomy’,
College of Dentistry, Gangneung-Wonju National University

Background and Purpose: Bone metastases rarely occur in patients with oral squamous cell carcinoma
(0OSCC), so the molecular mechanisms of bone metastasis of OSCC remains unclear. Studies with animal
models allow progresses in understanding the molecular events for bone metastasis and provide new targets
for therapy. So we tried to establish a murine model for bone metastasis of oral squamous cell carcinoma.

Materials and Methods: Human OSCC cells (KB cell line) were xenografted to nude mice via direct inocula-
tion into the tibial marrow. Mice with tibial tumors were sacrificed once a week, until seven weeks after
the injection of human tumor cells. Growth of tibial tumors were observed by histology. Expression of TGF-
B and CXCR-4 in bone OSCC (experimental) and subcutaneous tumor (control) was also evaluated by
immunohistochemical staining.

Results: Bone OSCC was successfully induced by intra-tibial injection of KB cells. Tumor mass was devel-
oped in the marrow tissues of tibia and finally invade the endosteum of tibia. Immunohistochemical stain-
ing showed higher expression of TGF-f in bone tumors than in subcutaneous tumors.

Conclusion: A murine model of bone metastasis of OSCC was suggested that imitated the clinical findings
of distant vascular metastasis. This bone tumor model should facilitate understanding of the molecular
pathogenesis of OSCC bone metastasis, and aid in the developement of treatment strategies against OSCC
bone metastasis.
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Azt 7 AR AINELGE R B¥E KB (KCLB
No. 10017) AEF7t & ¥ o] 25U KB AEF
© SFTAET 28 (Seoul, Korea) C2HE T3t
10% e84 (fetal bovine albumin, Invitrogen,
Carlsbad, CA, U.S.A.), 100 units/m! penicillin
(Invitrogen) 2 100 mg/ml streptomycin (Invitrogen)
o] &% Dulbecco’ s modified Eagle medium
(DMEM, Invitrogen)$ AH&-sld widslisic, MEEL
Hd 202wk, 55% FEE XA 5% CO,,
95% 371 A= 37CAA fAHAT
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AET 1059 34 ¥= v+-2(BALB/cAnNCr)E 44
(Orient Bio, Seoul, Korea) %€ 748l 125 Aol
A AR o] &38lgltt. FE pheae WA nAEe] &
At e BN TY FEeEFUTn Mgl A
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EZA+0.02% EDTA) & Aajzl $3H8-& 50 49l Ca**
7 M7t &5A] $& HBSS (Hanks balanced salt
solution)ell FAIZ .
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A 10 % %"“’é*ﬁ & HQ 4 AFEFEA KB AR
B¥ bx 10571331‘4. o HAHE Fx87] 938k
zolazepam (Zoletil®, France) 1.5 mg/kg® xylazine
hydrochloride (Rumpun®, Bayer Korea, Korea) 3.5
mg/ng EPAL dEH SEFA s 10% A
F. 50 A€l HBSS| FAL A E Fh42 309
FE vp2o] 3 AE JFH 2532 o|Fol4 w3
rJr. % 1ml )‘194119-} 27A0)1A FA & 01%5}31 L
7t A gE AN FARE 95 AFETH H2A]
7 g A2HFRY dAEL 45T jr FA o wd
AA7E 47 ol 13t deolA, G F-fo] =
W zRy A REE AT 4HS A deolA
A A8 FY4s59tHFig. 1-A.B).
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79} BEAE 7)1E8A0. T 2le AEHE o &
2 73*735’—} ©@74$ cephalad-to-caudad/left-to-right
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Fig. 1. A, An incision can be made for accurate injection. B. Inoculation of tumor cell

suspension into the condylar head of tibia, C. Successfully induced intrabony tumor.
D. Subcutaneous tumor may be induced due to leakage of tumor cell suspension.
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HAzAglstd Mol = theel XA B0l ALgH YT
rabbit polyclonal anti- CXCR4 (ab2074), anti-TGF-8
(ab66043: abcam, U.S.A.). °|ZAFAZE peroxidase-
conjugated goat anti-rabbit IgG, peroxidase-conjugat-
ed goat anti-rat IgG (Jackson ImmunoResearch
Laboratories, West Grove, U.S.A.)7} A&Eglon
AL 989 DAB (3,3-diaminobenzine, Research
Genetics, Huntsville, U.S.A.)°] AH&59).

CXCR4st TGF-# g4< HsiMe deia 3o 23 &
ol gatgler, A AMzAte] AR Wz st 4
< T ol Al stebd o 21 & 4-6 mB
Adste] A7 2AdHE A A 9 Eelol= §o
8¥F3, 57-60THEY €& 30-40% A= 7tek] g
AE AAE &olahd sttt ALY gdog gaz
AAGL AE €2& 922 A2 F PBS
(phosphate buffered solution)& ©l-&3le] wl2x] ¢4
&ch. 44 38 (antigen recovery) S 9l8te] TGF-A
Q49 2% 27 Zeo|=2 10 mM sodium cirate 2
4 (pH 6.0) B e A=A A mlo]Z 2 o]
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9l3te] DABS A&ttt ojn] wauks-& du|Fos
golajri AR A L3lE 588 WA gEE g} &
FrE 38T 33 A4 F Hejr] f90 2 gxdla, )
£ (Harris hematoxylin, Sigma, St. Louis, MO,
USA)LE UzgAE 1027 A8yt 82 2§
T2 Q2EAE AN AFAE FEM07 s
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KB AlZFE FE vpgro] A F42% o o]Fo|4 3l
T 277E &otH o= W) %’i"i‘ﬂr TRA el wheh 2ol 7}
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A FF BA] FAH AFE AL (Fig. 1-
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Foll Mt AF FdlA TGRS Bdo] foAA IA =
GTHP ( 0.05). &3 CXCR49] R e 7
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A $NANE B TGF- P9 A% APL (A TP A
6,028 + 2,626 pixel/0.156 mm? Wz (sl F%)l
?\1 3,183 + 2,134 pixel/0.156 mm*A 2, CXCR48} 7
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292 A9 sase] giA
%tk NE(at)E vh2ET 70 23 YA EE (bio-

g4 Wsh} 23E %rlslr)7t o
folgle] BHo| FERIR NLEo] g EF HES
AE 7R AYA FEFEAC] o] FolF o FHlold tE
EA g (syngenelc model) Aol 7Fgdict, HE] tf
& 5A(FF) 240 BY Aoz e LS 4
k| tﬂﬂf;’_—(femur)l% Zo| & Zo] £ T oA AY P
ARl Aol Ao A FHNEE o 45A
U &2 s @ (lower caval vein)g GAHCE 2%
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Fig. 2. Histological (H&E staining) findings of experimental (A,B,C,D,F) and control (E) group. Marrow
stem celis and multinucleated hematopoietic cells are in the marrow of the tibia (A; post-xenograft 1-week
view, x40). Osteoclasts (arrow heads) are activated in the post-xenograft 2- week view (B, X200}, which
means osteolysis. Tumor cells (arrow heads) are proliferating inside the condyle (C: post-xenagraft 3-
week view, % 100), and invading bone matrix (D: post-xenograft 5-week view, x 100). Tumor cells (arrow
heads) are growing outside of the tibia (E: post-xenograft 5-week view, x40}. Finally, bone matrices are
resorbed, and replaced by the tumor cells (F; post-xenograft 6-week view, x100).
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Negative Control TGF-A CXCR-4

Bone Tumor

Subcutaneous Tumor

L S A Aok RS )i 2z ,
Fig. 3. Immunostaining for TGF-8 and CXCR4 in murine tibial and subcutaneous tumors of oral squamous

cell carcinoma. The immunoreactivity of TGF-8 is up-regulated in tumor cells of bone tumor (arrow
heads).

Fig. 4. Orthotopic tumor was induced in the mouth
floor of athymic mice via xenotransplantation of cul-
tured human tumor cells. A. Tumor islands (arrow
head) invaded into muscular spaces. B. But, induced
tumor had fibrous layer (arrow head), which separat-
ed the tumor from adjacent tissues (Original magnifi-
cation x40).
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oA 2F%ol e FPoM FLd AxYo] Tty
A< dujgi).

CXCRAE thekst A9 e A o3& 24 dle AWl
(chemokine)] 4%22, ddZY)A SDF (stromal
cell-derived factor)-19] F8AZ F&3le] FEA LI}
SDF-1¢] @dse 229 Holdled 4% d4&¢ 3&
A2 AAEQTH? Delilbasi 5-& 4% (tongue cancer)
o gt B2 518t E A1E B3 A=A Aol FUA
FoA CXCRA7} A H-S Hudlya,® Kaifi 5 4
E$H(esophageal cancer)ol] #3 WYz 3}eta A
A CXCRA #gdo] 434 o FEd #do] gle v}
ol HEAF F4ol9] w4 o] (micrometastasis) %
olZti BuaAtt™ o] TE OSCC ZUYA Lol 9
CXCR4¢] o] #xte] B33 AJ&&7 dAdo] gn
MMP-9% Ki-67 233z 4##A7} dda )ik ?
2 A747 CXCR4Y A =E 43 vsizdeay
E 58 T2 SUAE 7Hl Zo]7} gl9itt o) B A
ol N F2d TTYo] AR TALBHE Mo B2
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A A5 ATE A3 FFFA T A9} P EET
< WA | A (metabolic pathways)# Wz, 28z 2
FRETH BHAASY Aol EFQ] WES AV} dade
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2 E-0] #ARA X1 gAo] B 4 e FL fA
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