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e ERIE A A MMEFTAEHER O
PUIEERN R IZ 83 5 EERRIITE

SIKZEFMELFEH ORI ZRE (B WABHEIR)
fii B B — BB

TERE LB MEH £ & #OMERIZ L AHEHHEEHS 2T HMNT, GEBtoe F OERT LEEME
BROSC-19% X — N7 ADIUEIZBIT 2 FHRUBIET 7L 2 AV CEBRINIZRE L. 20#E, BHEEOmBEHREL
BHHBAAB L 04U, FNLUEEANIEEOS IEER> SHERICEBESH, NEFELBAMIEMLL. BHEEE
LM BT B AT 4 0 5B I PR 8 E F (vascular endothelial growth factor) 3 HE# 7 0 B BRI, SREEMRME
H MM T (basic fibroblast growth factor) 13F4Ef% 14 H H AR b7z, $72, BHEEF BT ifﬂﬁé;ﬂﬂﬂaﬁ 7N
(proliferating cell nuclear antigen, PCNA) DML (labeling index, L) (3 #Bi##%2H B2 5 21 HEH £ TIEIZ—EOEE R
L, EEOB-RRL MASHE L ZBEMENRD SR o720, R v SHEBRIIRHNCE R AEMNERL, HEEOH
KR MEHE L OREMEISRIE SN, —F, MEHEMERNTH S TNP470 # BHE4AE L ) 30 mg/kg DBEBTHRHE K
TG L2, BREEIZHTAMEREZH S, BHEE210EIEERNEZHRSE Lo oL LU TES
MEBESEFIEMER LS 0<0.05). F7z, WERE TRUESOMAMSGRENES L O OEBEMESZOPCNALLIL b2
TNP-470# 5- BTl BB IC R TH B C, TNPAT0 0% 5412 & ) BIEEB OMGESIRI E iz Z LAVREN, &6
AR 21 A B O v A SHERRIIEEN LT %I LT, TNPAT0HRS-BETIZ40% ChH Y, TNPA70 DL X UE::|
B S OEEE AN X N7 (p<0.025). LLLEOERD S, MERFLEBTIEEORKIE - TIEREIREL,
) v SEAOIEREE DS A A 2 EATRE N, MBS AMENIC X 2 M EHEREFERE LEEOMIE L iEE %
T 28 L WigsRE & 2 AR EEMATRIE S 7.

Key words oral squamous cell carcinoma, orthotopic implantation model, cervical lymph node
metastasis, angioarchitecture, anti-angiogenic agent

A AN RN CHEGE LR B 72D I Id R R L &% Y M-S (Rl ¥ oP

AT B 72002 MENSLETH Y, IooEEMRE EBE, AN OEETIIMEA R L <O L AR
B S M R+ R RESW L TR OMIE & E O DIREEIZH Y, FES L CRIEHREEBR M T B 2 MEHE
FBRAICELCVEEEZLRTWAY, ZOMBEHERT L B#EH LNV, T2, EEME N OAER AR
LT, MMM AHIMINS (vascular endothelial growth factor, T LM A2 S EED ?ﬁﬁi'f“%% Zehh, HESEHLE
VEGF) &M M HESF M1 - (basic fibroblast growth BIFAMEOHLE TR TAZ &I TEINEE O iHE 7« H
factor, b-FGF) 4 » ¥ — 1 4 % - 8 (interleukin-8, IL-8), Ifi/)> T?JLIHI'EH_EJ’? LA tlﬂw.m Jﬁti@'ﬁ PR iR P A |
HREH St 4 % A A b 5 [ - (platelet-derived endothelial cell ENBEICh-TEL BETTE{ONENEREWEY
growth factor, PD-ECGF), HE# 5K 7-~<— % (transforming FsEENTVAY, FORTHT Y IVF AT RLINAY
growth factor- 8, TGF-3) % EBE L N ETHE STV FoW 4y Fwg FY =) wR 5o b (BB-2516)'%, TNP-
52*‘*) BEOTETIE, M7 CoTERERD, Kb 470 (AGM-1470)"" 7% &02 & 2 B HE O BRRRERABRIC WOk 128

, BEOCIASOMEHFERFORBRSROLNTEY, WTHLRTEBY, BIEEEL L TETINAAb ZhITLH
%oﬁéfﬁ@&efﬁ EFHEDHBMBARIRESATVD., 261 CEmnb D EIEREND,
MBS AL O ST E DB TR EMET 52 L2548, =%, OBV TOEBLEIZET 2RI EOL D
RER?, KBEY%2 4 oRBRETRSN, NEHED 2O bHY, BENEFELEBLTHREOBICHBEzZD L
BEMEEEOTFREELTIRELRNTTHD I LAREL W R DB R WET A L0 B L H ), IE

SPRC104E 11 A 27 B2, FR114E 1 A5 HAHE

Abbreviations : b-FGF, basic fibroblast growth factor; DMBA, 9,10-dimethyl-1, 2-benzanthracene; FBS, foetal
bovine serum; LI, labeling index; MEM, minimum essential medium; MTT, 3-(4,5-dimethyl thiazol-2-y1)-2,5-dophenyl
tetrazolium bromide; PCNA, proliferating cell nuclear antigen; PD-ECGF, platelet-derived endothelial cell growth
factor; VEGF, vascular endothélial growth factor
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P DR & DO BRVENLE & OBRIIRAEHL 2T
B, F7, DRI A Pl E AR RO R R ’owﬂ;ﬁ
FENFEL LRV, FITARIETIE, OBEEIZBT2
MA&H & & EEOMERER LORBEHLMZTHENT,
O i o TF TSRS 7)1 % AV ClE#T £ DR H i
BEREBETHLEDI, Vﬂm&bwmwgmMﬁiu%
DFBLOREAE, zs:wﬂmmz EHE LR & ORI
WCHRE L7z, & S IZIMEH A ER Td 5 TNP-470 Uﬁwf,
EN -k AN H@fﬁ@lﬁ)ﬁﬁﬁ L ORI A RIZOVTE
BRAGICIET 247 o 7.

M s L UHE

1. #mfatk

ERIZI61BBUEOTHALOEI) » i BR L D
T ENE ORI TS 5 0SC-19 M % A
Vs, COMIIEESMLETH Y, Yamamoto b ¥ DR EEER
SEIZBVT4 CH (P CRROEHRE LR LR
HMT2) 2ETHHMETHS.

KA E X — Py A0FFLGOKICBES 2 LICX
D, BHIN IR O E F I L TR MR L, FHERY
UREIANERIZIERT B I & & Y E D Kawashiri b 20k
LT, EBRTCIEAMEE 10% 5 RILE (foetal bovine
serum, FBS) (CSL, Victoria, Australia) % % 7= 4 — 7 W /bR

#e 4 (Eagle’s minimum essential medium, MEM) (H/K$8E, HI)
TA Y Fax—F—H B7T, 5%CO:5H4T) 2B\ TR
FEL, SEEEROMBELEICE L TERICELL, TLF
B PSR L) S5 LT Wi gk R BN
W8 % FBS, b-FGF, ~/%1) ¥ &M% 7- HuMedia-EB2 55ih, (2
5K, KK T37C, 5% COx45MTFIzd\v THIEMH ER
R,

. =8&%Y

FEREN 2 12,58 #3 BALB/c-nu/nu X — R 7 A (fRE
15~19 ) (HAEF v+ — X S—, i) 60L& iR A%EE
B EREERMNTER2 2T, BES0L5%, HFEREE
B3 (specific pathogen-free, SPF) BT 12 THH L Hw 7z,

. mEFFEREH

MM ROz L ClWEiERZET L 73 F Y
v DA E R TNP-470 (AGM1470) (FUHEH TZE, KR %z
JARYAN

V. ZB®AE

1. BHEBESZ BT 2 B EDHE

1) %— K= 2~

OSC-19 4l % 0.25 % EDTA (FIJGALSE, AR KU 0.25% k)
-3 YR (Sigma, St Louis, USA) (2 CHLEEL, 10%FBSIN
MEM # CHIBI A8 X 105E/ml & 2 A & ) WA Lok, ¥
IFVEZ—F b OGS BB TICT267 — P71 AR
—HF 7 NESEE (FUVE, HE) TR — Fv7 AOLUERHKET
22X 10°M8, FEMEWMETICLIXI0MEEBMEL .

2) MEMNBHEAR

OSC-19#fafiEte2, 4, 7, 14, 21EHOZERGILF DL
o, Fim, EEESERTIIRGELABEOSREISLH
DOIMFDNHF L 5% h2SVE Y — VER (REFREE, K
) 2% — F=o ZAOBERIZ0SmIS L, 2FMBTEL
72 ECIMENEHEAER{To 2. ThbEEEER, LR, H

FATKENRIC24 4 — DA T — TV (FIIVE) AL SOHSR
(AARHEHE, KR THREBEET2LLHIC, EAOLEZYH
L, Mk UEAR OB LR L. RIZ, 0TINRL
7 H A% 90 ~ 100 mmHg DIEAETH T -7 L & D 10
SEEAL, TORERBLOELEITo7. 0%, ML
40°CI2 BT A3300 mOs T pH7.4 125 & 7z AR B HI (KR
HM, KR £METHF—F L LY 2005MEAL, T8
ORI A e te EN B D FFEE Lz, BERtR, 150
L, DERERAEE L SR o sEi 2 fh L.

3) HMAEA Rk

B LAHBOETEIERTFFA )T ra8T RV AT
7k F (periodate- lysme paraformaldehyde PLP) [z
4CT 24T 72, WCBRE R E TS Ko)%ﬂﬁriléliO.SM
DEDTA (FIGHEEE) | -'C%(m??Z WK 2T o 72, £ D&,
B> T4 pm E 100 pmD/3T 7 4 VB T 2R L
72, 4 pm OFHIZOWTIZHE Jefa s X ORIEMIRIL Rt
24TV, 100 2m OEIF IRt TF 2 L > (RDEMEE) 12 TE
HL, BHERL L THHMEROBBII AV,

4 MEHEDEERE

MEFEOEEIIMENBITEALE LT L7724 m DO HE
REAERVE. $hbb, BEEBEEERREMRELII3Y
Ao, 400 BHEMET 1 AP oS T ¢ RO 5 Bl
mENHEMEL, FOFHE SEEOMBEHLE L1

5) el ARGt

M5 F 4 F O ENE VEGE & b-FGF 22\ T, F 7 JEHl
Ba 0D BETEEE % WEtS B 7 o (S BYSEMNA TR (proliferating cell
nuclear antigen, PCNA) 1233 % Mkt #h £hir-
fo. ThbbdumF T Y EF Ly - L8 =R
FloCBios9 714 L, PCNA%E YA LAH30.05 M,
pH7.6 ™ b 1 A¥EEEIE (Sigma) (201 % DRETHM LA M) 7
3 (Sigma) WHIT37°C 205 MBERAIEL 7. 20k, 03%
EEALRFEAR RBES, A 12 & BN+ &Y 57—
Ty 7B, IVIMETALT IS (53 Jxny, 1)
WL BIEEBRMEEO T O y 2k, TREN—REIEE4TT
2AFEMI RS 8 &7z, —RIUAICIE Y FI e P FGFARY) 7 O
— 4 L§ifk (Santa Cruz Biotechnology, San Diego, USA), 7
FH. b b VEGF®R Y 7 B — F Lk (Santa Cruz
Biotechnology), ¥ Afiik F PCNA® ./ 7 11— +)w)w< (¥
I Pyy) B FRFN30M, 1004%, S0MEICAIL TH W

—KRPUED RIS S —F F T 5 — 'l:'{ﬁaﬁalzv" S i
HHEB L UHwy X1gG - Y FPiikt &4 L 7 ENVISION
R v - (VAT v r) THIRP TS50 HEIESE,
0.1%3,3-Y7 3/ NrFTrMEEE (3,3 -diaminobenzidine
tetrahydrochloride, DAB) (FI0E#isE) T sd72. Hi@ilid
AT R F T RIS, KR BMEALA. 72, Ih6D
et ORERML, —RPUEKE ) »BRE A S AIEK (phosphate
buffered saline, PBS) (FK§ugE) TEMBRL, RE» BT 5
ZE 'C“E@E’J L.
. MMEHAERLERNC & B PUEE KR OMRE

1) MIT7 vt A

HREHMRES & L TTNP-470 0 OSC-19 A & %4 Je B i &
PR MR O F I E AR B M SR B & 3-(4,5-V A
NFEFVIN2A L) 25 K722V F bV TATEIN [3
(4,5-dimethyl thiazol-2-y1)-2,5-dophenyl tetrazolium bromide,



TR

MTT] 7 vt A PEHNTITo/, T4HbDHIGTEH~ 1 7
g7 L — MZOSC19Mii, MEMNEMEE 1RH2Y 156X 10°
WERZNDTEL 2, TNPAT0IX01% Y A F VAN T + F &
¥ (dimethylsulfoxide, DMSO) (HIJtAisE) THRINL, A
10 g g/ml~ 1 pg/ml D 8 BBEDWIEIZ % 5 & 5 2 Ik & 1F
LT 1 RS0 50 19505k LI & B & &7z, 37°C,

5%CO, D&M T T40 MHE#EE, MTTH v  (Chemicon,
Temecula, USA) # W tEEx~vf 70 S L— b)) —%—
Bio RadEF I 550 (HA& A4 « Fv FIKRT M) —X, K
fR) 12Tz L7z,

9) TNP-470 D5 A 4 ¥ 2. — v

B4 0 H X ) TNP-470# 58 & LTISIED X — Fvv A
OEBSE R FIZTNP-470 % 3% = % / — )V (RUGHESE) 0
5%7 7 ¥ 7 TAEBMANK FIGHZE) TEM L 30 mg/kg D
RETHEOE TS L, 215 IaEe L CHIER
12 F 12 TNP-470 O BRIV 728% 2 ¥ / — ViS5 % 7 I
Y7 o R EMA RO THRS L, Mite b BER21

VBRPETE E 2l MR EBIHE A E R T, HRE T IEE

CIUENEES, JEER) v osg e H L7,

3) BN O IS H R T T R OB

100 m OEHIEA % Hvy, TNP-4708:512 & 5 MEH LR
FATHEBE R EORE L, F/o, MEERE, VEGFB X UDb-
FGFORBEORE (EEMET 28T 2 HHMissh 3k d
@%ﬁﬁ%m,mﬁw—%ﬁ%ﬁﬂﬂfﬁmé¢ﬁﬁ%m,%
EARPgEAsN b0 EERBE L LTHE) 2onwThit
ﬁ%ﬁw,ﬂwwm@&%w&mﬁ%wmm%ﬁH JAESR 7
WZoOWTHRES L 72,

4) BALIEE O BRI 20T 2 SR OME
TNP-470 D B AEIESS 1204 2 BFEINGIRI R 2 MET T 5 720
WA Bz T R 95 00 ARG O AR R S s & TR 12 817 % PCNA ﬂm
PEAHRS =2 (PCNA lobeling index, PCNA LD % k7. §+74bb,
Fah R PR IR X T4 21 H B OB 35 o R (REB X HEEX
BEX 1 /6) * BHBAOBOR —BHOEETHRL, €0OF
B & L7z, PCNA LIZHIPCNAHURIC & 5 Sl b s deth
ORI S T E R A EALII2 7 T OB, RSB
2500 112 %3 % PCNA i o B e Ee L, €0
WiEE L7, HWﬁkﬂw4m#UﬁGMﬂm%ﬁiM$t

PCNA LI % ILiiit L, el o4 2% 24w L

5) FEER ) ¥ SE SRR IR R OB

X — l\ v A1LH 70 BIR4 M) v E R R L
’fﬂfak WIESAE 0 b O R Rt LT, TNP470

?ﬁtimﬁmh% gk LEIRET L7z, & B IZER
Fo¥al)! //\f;ﬁ@“f\f 12D WTCHERS IS ORI F I ERIE & AR
®A%W(ﬁn o THEL, HER) oo SHRBIEE O KR
AT A RIZOVWT ORE L7,

6) BU{EM ot

TNP-470 ¥ 5-12 & 2 BIfE A % #ad 4 % B 19T OSC-19Mfa o
Bi#%2AHEECOMBOX— Fv 7 2A0KELHIE L LR
AT o7,

V. SETRAEARE

FHBOFEEREIEIMITT v LA ICDWTHEHTREICT
BHEIEEOMETES L UM AR N £ PCNA LLIZDW
T & Mann-Whitney U2 T, FHERY /3G IC DWW T i
Fisher DB MRS TV, VIR b5 %RMOBEHREE

A4 B M B AR 39

S THREDY L LI
X &

1. BlEEZCHS T INEFE
1. FBRENESE o> RS R OV R
OSC-19#IBa7eHE#% 2 H B T IESHIRO B DI I3 £ Z M
EDRD SRV, BHiG4EEHICE S L BEEE LI
P o EASEd b (D1A). BHEETHEICR A LIE
BEIERSOMFIRS EL, BHAHIC OEEROHE
M % RS, X510 BE% 4B IZESHNSSBImEH
HERCER STV (F1B). LaL, Bik21AHICE
NEHE ORI E - THEBHLERISEIBICIR Y, T OB OME
Wik LTwi, —%, BE  EEERABICBT2NERE
(£AEHRE) (M2) 3BHEZ2 BT 15.8+3.0, Bilk4n
B¢228+4.3, BiEKE7AET27.7+£3.5, BiEKI4HET
388+ 2.1 L EHMICHINT 2 EMICH - 7228, BiEk21AH
TIX385+3.8% 42 D MR 14 H B & ik L € MR OB
mban&#ot(im
T R T SIS AL S M S B
VEGF t b-FGF O5HIZMBEH =25 F 2 BHR4BE T
#1285 Y, VEGFIZBHE 7 0 B BB REDO—HOIE
BHOMBE TREY R, Dk, BRANCEERETCE
T 2 B AR S A IS H o 72, bFGF I3 14 H B
DI EERE oMo o BEMao M E TR 2D,
BHiEARIIBY T RBEORELEEZRLZ (W3, £3).
3. MU & MR L EER & DRMR
TGS e D BATHRE DISIE X 7 5 PCNA LIIZBHEH 2 HE 5
BH%2IHE FT31.0~363% £ FIF—EDEERL, FE
BEALIZED S o, F2FEERY) L SEERR I RERT
HE»o:me, Bg7HHTIEZEEH 1L (16.7%) 12, BiE
%14 B CIE6ICH 2T (33.3%) (2, B2l HE Tlaertd
5P (83.3%) (A2 ER R & B 12 (R 2).
[. mEFHERSEICL3REEDR
1. BE3EANIC 384T B Hgm R
A, OSC-19#003 & & 12 TNP-470 12k L TR
Mo SR ARL, BEKENICHREORAL RO N,
F7bt, 100 pg/ml~ 100 ng/ml D ELZ B\ TOSC-L il
T3 16.6 ~ 22.5 % DHIFLIEFEENH % FRed 7z WZ0f L, MM
ML T 31.1 ~ 39.2 % DA FAIIR % 520, 1 pg/ml~10 ug
/ml OULEE TIX AN & b A8 ML EATA T A L v LH

Table 1. Histological staging of metastatic tumor®

Stage Histological findings

1 Limited to the afferent lymphatic vessel or the
marginal sinus

i Invasion and proliferation from the marginal sinus
to the paracortex or the cortical sinus

Jiig Replacement and disappearance of most of the
lymph tissue

v Extralymphatic invasion and proliferation

 Criteria by Honma.
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Fig.1.  Photomicrographs of the oral floor tumor showing microangioarchitecture by the indian-ink injection method. Tumor angiogenesis
was observed at the 4th day postimplantation (A), and 14th day postimplantation (B). Scale bar indicates 500 zm.

Table 2. Relationship between the vessel density and PCNA LI
and incidence of lymph node metastasis

Incidence of

g;‘glsrftzai)tn Ve.iseidensity P—CEA LI lymph node
(days) (x £SD) (x £8D) metastasis (%)
2 15.8 (£3.0) 35.0 (£6.1) 0
4 22.8 (£4.3) 31.7(£1.2) 0
7 27.7 (£3.5) 36.3 (£5.5) 16.7
14 38.8 (+2.1) 31.0 (£6.6) 333
21 38.5(=3.8) 30.0 (£3.6) 83.3

Fig.2. Photomicrograph of the distribution of microvessels in
oral floor tumor by the indian-ink injection method.
Microvessels are identified as the indian-ink particles (arrow).
HE stain. Scale bar indicates 100 . m.

Table 3. Relationship between VEGF expression and b-FGF expression
Degree of intensity of

Degree of intensity of

st
xglzitgzzn ' VEGF expression (%) b-FGE expression (%)
(days) Low Moderate High Low Moderate High
7 4 (66.7) 2 (33.3) 0 0 0 0
14 1(16.7) 2(33.3) 3 (50.0) 2(33.3) 4(66.7) 0

21 0 1(16.7) 5(83.3) 0 0 6 (100)
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HOmBE 2L (4. /2100 pg/mll EOBREIZBNT Iz o TIAEBSER STzt TNP470k 5 TITE

TR ORFEIT RIS EEEN RO b N7z (p<0.05). % - BERFRHICEBERONEZROEDATH o/ (K5).

2. BHEEOMEHEIRITTEE
B O MEREFIRT I Eo P LR Z R TEEER

T o TNPA70 #5812 817 2 HE B &% TIRHIBESERCESE
BCE%RER 2 ERBEOL ok (H6). MEEE (£

Fig.3. Photomicrographs of immunohistochemical staining for angiogenic factors. The cytoplasm of immunoreactive cells were stained
as brown color. (A) Expression of VEGF. (B) Expression of b-FGF. Scale bar indicates 100 pm.

B

Photomicrographs of immunohistochemical staining for PCNA. PCNA LI of the experiment group have markedly decreased. (A)

Fig.7.
Control group. (B) TNP-470 treated group. Scale bar indicates 100 zm.
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R E ) 3R ERBETIL 385 (£ 3.8) TH oD ik LTNP4T0
B EBTII80 (£3.6) EEEIEERRLE (0<0.05). 72
FHEGEE & TNP-A7042 5-B12 517 % VEGF 5 X U'b-FGF DFEHIC
ERIFDOLN Lo,

3. BHEMEE ORI A KRR

SFERREC I 15 PUrR 3 LB 2B B o I RERETE L 727
B, BHO2EICOWTREETo 2. BHE TESOHEN
HAERRIMEOEYE (LIERFEE) FRIETI62 (£2.5)
TH o0kt LTNP-A70 8 58 TI32.6 (£2.0) TH Y,
TNPATO R SR THEEICEVEER L (0005 (GE4).
CUEHEE 12317 % PCNA LIOFHE (tEERE) EXRBHET
12348 (£6.8) % Tdh o7i2ft LTNP470% 5T 19.1 (£
6.4) % L BEEIEMEE TR L (p<0.01) @7, T2bH, HH
TR, CUEIES L b IS TNP470 0510 & b 7 A%H &
nTWwiz ().

4. FE) ¥ EEBICTT 2 ER

WHREEOFH Y >~ HEBTREE 2RI 91.7%) T
%o DR LT, TNPAT0RESHETIL15EH 6L 40.0%) T
B 0 HBEEICHSTHEEICEMEE R L (0<0.025) (G&5). i
EBROEEEL, MBETIITH (stage 1) #%45.5%, IH
(stage 1) #54.5% ThH oD H LT, BHESH T
83.3%A I 1 (stage 1) ICE EEoTWiz (8. ThbdDL,
TNP-470 D512 & Y ¥ SEH~OEBHFIH &zl b
ASRENT:.

. BlifER

SHIREETIE 15 LA 3 I (20 %) Hi%5HEt4 28 B 0% I EHIT
L7kt LT, TNP4T0 5B TR T_TOT 7 AN Bk
2l QHOMBTEET CTEEL T, BHEFEAHAE T CER
LW ™ RS OWCHEBOKE L kT 2 L, MERET
TR 13.9 % OB BRI VD S hiz0lci L, TNP4703%5
BT FEY5.6%DEERIICEET->THY, SEOELE
BIVEE OB L+ 2R 12 BV TINPAT0RSIC X 2B L 27k
BfEEIRED S o,

100
90
80
70
60
50
40
30
20
10

0 1 1l 1 1 1 1 ]

lp 10p 100p In 10n 100n 1p 10p
Concentration(g/ml)

Fig4. Inhibition of OSC-19 cells (open circles) and endothelial
cells (open triangles) growth by TNP-470. Each cells were
plated in 96-well plates, and TNP-470 (1pg ~ 10 p g/ml) was
added to the cultures on the next day. Four days later, relative
cell number was determined by the MTT method. The X & SD
of the value of three independent experiments are shown.
*p<0.05 between OSC-19 and endothelial cell

Cell number(% of control)

Fig.5. Photomicrograph of the oral floor tumor treated with
TNP-470 showing microangioarchitecture by the indian-ink
injection method. The vessels growing towards the implanted
tumor come to a stop at the tumor surface. Scale bar indicates
500 pem.

Fig.6. Photomicrograph of the oral floor tumor treated with
TNP-470 showing histological findings by HE stain. No
characteristic changes are observed in tumor cells. Scale bar
indicates 100 pm.
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Table 4. Inhibitory effect of TNP-470 on growth of subcutaneous tumor and PCNA LI of oral tloor tumor and

vessel count

Rate of the

. " PCNA LI Vessel density
Group rela(tngei gsrg\;/th x £SD) x £SD)
Control 6.2 (£2.5) 34.8 (£6.8) 38.5(%£3.8)
TNP-470 2.6 (£2.0) * 19.1 (£6.4) ] ' 28.0 (£3.6) *

¥ volume of 4days post-implantation=1.
*p<0.03, tp<0.01 by Mann-Whitney's U-test.

Table 5. Inhibitory effect of TNP-470 on lymph node metastasis

Total number (%)
Group of mice with lymph
node metastasis

Histological staging® (%)
of lymph node metastasis

I it
Control 1120917 5(45.5) 6 (54.5)
TNP-470 6/15 (40.0) ] * 5(83.3) 1 (16.7)

® Criteria by Honma.
*p<(1.025 by Fishers exact probability method.

Fig.8.  Photomicrographs of the metastatic lymph node tumor showing histological findings by HE staining. (A) Control group. (B) TNP-

470 treated group. Scale bar indicates 100 » m.

# =

MBS0 2 M4, O IEEHINE O ET 5 L FHiE
H T2 B O BEAE O ML O PR HBLIZFEH L, 5L S Rz
FHlaA7a s 7 - ChES - WL TRERA LD ET D
MBSt~ M) v 2 2% 3R L, EHBMEEL - T, Ml
LTEREEEET L, $iE SN0 ISR TH 5 H°
BT 2 mER LA WAL, REHBROMEHBESLE DL
BIENTy MERATEESNY, (2L A EOEREIZER
MO 7o A CEEDNEFBREN TV LD EEZDS
nNTn3,

—7, DRI B 5 BRI T 5 B0k h
TEIMEFEFRERETVEAVTHORTE -, BIEDEY

AFNRY AT v b F 4+ (dimethylbenzantbracene, DMBA)
BN LRAY = TIFEF L O TIEF R S5 2 F
TOMEMREDOEILFEBEIIRE LT, -85 ELH
BEIZDMBAMIE N LAY — HHETFTMICMBERNETITEASEZ
B THES I3E & R % E OBRICDOWTIRE 217> T 5,
Lo Ladth, LIEREIZ BV TR & g0 KI
9 FEREI 2 M O BB & BN RE LB IR S s %
V. TR TE, DERELEBROTERESEE TV E
G CIER OB ) MEFEORMH L BEANIZBHE L.
ZOMER, REFNTIEOSC-19MPBEMERZ4DE & h BHE
BORLICHENEOHBEFBOLN, BEOEKE L HICE
BME AR SCHEBRNEEESR T EAHBEL
2. 7z, WEBIMEWE S REHMICEINT AERICH Y, [BE
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OREFAE - TS EATEL TuB I e Lol
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Abstract

Angiogenesis of oral squamous cell carcinomas and the antitumor effect of an antiangiogenic agent were evaluated in nude
mouse metastases induced by means of the orthotopic implantation of OSC-19 cells, a highly metastatic type of human oral
squamous cell carcinoma. Initiation of tumor angiogenesis was observed on day 4 after implantation, after which the
angioarchitecture developed from dendriform to mesh-type. The vessel density increased from day 4 through day 14.
Expression of VEGF in tumor cells was observed from day 7 on, and expression of b-FGF from day 14 on. The PCNA
labeling index remained stable from day 2 through day 21, and therefore did not correlate with tumor growth or vessel density.
However the cervical lymph node metastasis rate increased in a time-dependent manner from day 7 through day 21, which
suggests a correlation with the tumor growth or the vessel density. Angiogesesis inhibitor TNP-470 (30mg/kg) was
administered subcutaneously to some of the mice on alternate days from day 4 after implantation. Not only was inhibition of
angiogenesis observed in the TNP-470 group, but also a reduction in the vessel density as compared to the control group
(p<0.05). There was a significant reduction in both the rate of relative growth of the subcutaneous tumor of the back and in the
PCNA labeling index of the oral floor tumor in the TNP-470 group as compared to the control group, thus demonstrating
suppression of tumor growth by TNP-470. For the control group, the cervical lymph node metastasis rate was 91.7% at 21
days after implantation. In contrast, the lymph node metastasis rate for the TNP-470 group was only 40.0% (p<0.025). This
study found that oral squamous cell carcinoma promotes not only angiogenesis but also a higher incidence of lymph node
metastasis leading to increased tumor growth. These results suggest that anti-angiogenic therapy with an anti-angiogenic agent
may represent a promising treatment against the proliferation and metastasis of oral squamous cell carcinomas.



