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Inhibitory Effect of Liver Metastasis of Human Colon Cancer by TNP-470 in
Combination with 5-FU
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First Military Medical University, Guangzhou 510282, China )

[ Abstract ] Objective: To study the effect of angiogenesis inhibitor TNP-470 combination with 5-FU on liver metastasis
of human colon cancer. Methods: Human colon cancer cell line, LOVO cells, were injected intrasplenically into BALB/¢
nude mice to produce diffuse liver metastases. Mice were randomly divied into four groups: TNP-470 treated group, 5-FU
treated group, TNP470 +5-FU treated group and control group. Animals were sacrificed after 4 weeks, and their livers
were processed for histological examination. Liver metastatic rate and tumor foci in liver were counted. Tumor microvessel
density ( MVD ) and vascular endothelial growth factor ( VEGF ) were determined by immunohistochemistry SABC method
with image analyse system. Results: TNP-470 in combination with 5-FU and TNP-470 alone display a significant inhibito-
ry effect on liver metastasis compared to the control ( P <0.01, P <0.01 ). The expression of VEGF in the liver metastat-
ic tumors was clearly inhibited by TNP-470 in combination with 5-FU and 5-FU alone compared to the control ( P <0.01,
P <0.05 ). The expression of MVD was also inhibited by TNP-470 in combination with 5-FU or TNP-470 alone compared
to the control ( P <0.01, P <0.01 ). Conclusion: The angiogenesis inhibitor TNP-470 in combination with 5-FU has ad-
ditive effect and inhibitory activity against liver metastasis of human colon cancer, therefore, might be a safe and effective
anti-tumor strategy.
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Tab.1 Liver metastatic rate and metastatic foci

Groups n Metastatic rate foci =0 1 <foci <10 10 <foci <30 foci=30
Control 9 100% 0/9 0/9 2/9 7/9
5-FU 9 77. 8% 2/9 2/9 3/9 2/9
TNP-470 11 45.5% 6/11 3/11 1/11 1/11
TNP-470 +5-FU 13 23.1% 10/13 1/13 2/13 0/13
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Tab.2 Expression of VEGF and MVD ( x £5 )

Groups n VEGF( PU) MVD
Control 9 10.22 £2.86 23.16 £4.20
5-FU 7 7.29 £1.89% 19.45 +3.47

TNP-470 5 8.80 +2.39 12.64 +4.26°7

TNP470 +5-FU 3 3.33+1.53A0® 9 53 49 25°0

AP<0.01, AP <0.05 vs control; [JP <0.01 vs TNP470;
WP <0.05 vs 5-FU; OP <0.01 vs control; @P <0.05 vs 5-
FU; OP<0.01 vs 5-FU

33 i@

S5 1 e 2 T A LR R R R R . R
L LIk, BRI FSNEEF AR 24 TR K 1
S5 AE AR R A A B B4 5, DukesA (B1 1 5 45
KA N 85% ~90% , Dukes B2 ¥ N 75% ~ 80% ,
Dukes C #1°4 25% ~30% . 29746 33% W EH AL
%, 50% K REIET MR KAH 20% ~40%
BEIRIKEIS NS I O 8 IR, 45 Ria AR
Jo BFEE RS 10 % 2 FRATE ] 3K 40% ~ 50% , TR 435 i 9 e 7%
TAET- [ 58 50% LA EAFAENTRERL 4. W] DL, 45 W i
ARG E2Z 5 A TR IUH R R % VARG,
TG LR o 3 B2 i 25 T i IR T RO, B iR

g A K 20 A B B, G LA S RN AT It A, 24
g K — B R ~2 mm® B E ) B SR A
A I AE A A LAk 2 A R BRI E 3% [RTIR R An f F
G 308 3 LA R CEL A 1 ) ] 2 3R U R Ak A B
(B2 — RGNV IR G Fe 4k & RO U B b, i 5 4%
KRR LR SR B K R R R TR 2R R A . th T8
JEs P 48 I 3980 46 A0S 4 o 37 380 RO LA B R AR B £ e )
SR IR ) R A TR AN i 3 R A A K Y
FRARI T, DR L 3 PR G RS R v . DA R
R A AT, 148 400 500 7 b I8 & A % 7% 1 00 i
R I B BEYS Al A S5Ok S D TR AR

TNP-470 & —Fh X il 25 R 192 & L, ae 8 45 5
P -5 P R 200 0 A A 95 PR R - R R - R K
itf-2( MetAP-2 )3t &5 4, B A H: o 0 336 07 o5, 30 441
PN B 2P B, W T 400 3 A M A A S E A wF
FEa R, TNP-470 St 2 i f2 240 f (9 A 4 o A 40 il 1
FH, eSS B A M LA T G, /S 31, I 66175 5 b 4
L T 4300 VEGE 2548 1fi 45 28 [ 7L 68,

TNP-470 REH J5 & i b T PRBR ™ sl  # 1k7 AR
A BT ARG RS 1 Y S 4R, TNP-470 Xz b
FERSAE 3 A0 T 5 S k9100 Konno 20143 51 1)
24 B4 3 AN TNP4AT0 697 o 45 M AR B, 22 34 R R 4
A 8/10 ITH: % , i TNP-470 H R A 2/8 A T4 %, 1mi H.
TNP470 557 AU &6 B kb B0 B 5 22 34 %% 25 21 W 38 ik
> A8 2 P55 F N R LRI UL T TNP470 X 1568
eI ] BrivIR 0 2 B Oy T A0 R VE AR TR 2
(RN T i g B4 A Al VR FAS anfk e 24 .

5-FU S —Fh A HEHTAR 8 259, 02 H AT A 5L
MY 2, 2 T IH AR TE I BIE Y7 o 5-FU FEIR AR
A 5 - R0 S DR 1 I A% R ( SF-AUMP ), J 3 30 41 Jit
S IR A B, BEL L O 4R PR T TR HY 5k oA JIsE 4 kg
fR( ATMP ), 521 DNA (A4 . 7398 5-FU ZE4R N



v e A IR T 2% AR 2002 Jun; 9(2)

© 125 -

FEAL N 5-FUR B WERTFFRR( 5-FUR )5 , LEEB A RNA,
FHEATA S 2], SF-dUMP 5 5-FU 1 57 HiFf L
P03 R DO S RR( 5, 10CH2F4 ) 7 ik it ms i i 480
REAFC TS )54 U A K ABHLAS T DNA f4 el 12,

TNP-470 3 52 Bt i 984 i 5 % B8 i 00 ) o 98 A=
1M 5-FU SRy —Fp e p wil fek83 40 i DNA & i £k o7
2, 7% By RAT 2% B8 iR 20 e ok o5 S bR A i e T
b A N FH N 2 AR IR TR YT O SR A ISR
B TNP470 Jt 4 & A0 y7 254 4 30 L1415 10 TNp-
470 = FEAE FFHE A5 1 H Y I PN R A, B G T I R
KN EALTT 2 5| B BE 0 i AT S 30 17 245
i 24 ) 5, 3 1 & TNP-470 A1 H & $ 1045 T 1l 2 59 48
SUTTE

AT IS5 R, 2 TNP4T70 VAYT 5 , AU B
R e e T Wk PR RS IR IO B s /D, Tl LA RS 0
ZHZ0d MVD i /0, 3B TNP470 3= B3 3 0 i1
JiRg B A IS T R & AR BT M AR . S-FU GE i R
PR IRE 4, Uk /D> VEGF ()31, 1 A 040 1 3 2 il 4
TR, Wl /D g ) 6 % o BRGYRYT 45 Uil TNP-470
ol 5-FU IRITALAT H, 4 UG B S 10 3% F B, 6 A
HYUf VEGF kA MVD %5t B 2k />, i B TNP-
470 5 5-FU B& N H A FEER . SC% R R A3,
FEID 45 B 9 I 56 B A6 F 5 1D, TNP-470 RCR 24T
5-FU. A5 45 LR TESS I 22 BRI T &
Hp LA AR A A T 24 0 — R AR A I A S A R
BRI TR ERIGIK TAESH R E%IE.
. B K K TR Takeda 4% %2 2 8] & Hiroshi Fukui 1§ 4424
TNP-470,

(& % k]
(1] gt Gl g2 @ ki ML) | T EHR

fe= S AR, 1995, 4(1): 89-91.
Weidner N. Tumor angiogenesis: Review of current application in
Semin Diagn Pathol, 1993, 10( 4 ): 302-

(2]
tumor prognosis| J J.
313.

Zaniboni A. Adjuvant chemotherapy in colorectal cancer with high-

[3]

dose leucovorin and fluorouracil: Impact on disease-free survival

RWERVERERC /TR RV RN T Aty AN

and over-survivall J J. J Clin Oncol, 1997, 15( 6 ): 2432-2441.
Cady B, Stone MD. The role of surgical resection of liver metasta-
sis in colorectal cancer| J ]. Semin Oncol, 1991, 18( 4 ): 399-
406.

Sin N, Meng L, Wang MQ, et al. The anti-angiogenic agent fum-

[4]

[5]
agillin covalentlybinds and inhibits the methionine aminopeptidase,
MetAP-2[ J ]. Proc Natl Acad Sci USA, 1997, 4( 12 ): 6099-
6103.

Yoshizawa J, Mizuno R, Yoshida T, et al. Inhibitory effect of
TNP-470 on hepatic metastasis of mouse neuroblastomal J ]. J Surg
Res. 2000, 93 (1 ): 82-87.

Yamamoto D, Kiyozuka Y, Adachi Y, et al. Synergistic action of
apoptosis induced by eicosapentaenoic acid and TNP-470 on human
breast cancer celld J ]. Breast Cancer Res Treat, 1999, 55( 2 ):
149-160.

Emoto M, Ishiguro M, Iwasakki H, et al. TNP470 inhibits growth

and the production of vascular endothelial growth factor of uterine

[8]

carcinosarcoma cells in vtro[ J ]. Anticancer Res, 2000, 20 ( 1¢):
601-604.

[9] Kanai T, Konno H, Tanaka T, et al. Effect off angiogenesis inhib-

itor TNP470 on the progression of human gastric cancer xenotrans-

planted into nude mice[ J ]. Int J Cancer, 1997, 71( 5 ): 838-

841.

[ 10 ] Tanaka T, Konno H, Matsdua I, et al. Prevention of hetastasis of
human colon cancer by angiogenesis inhibitor TNP<470[ J ]. Cancer
Res, 1995, 55( 4 ): 836-839.

[ 11 ] Konno H, Tanaka T, Matsuda I, et al. Comparison of the inhibito-
ry effect of the angiogenesis inhibitor, TNP470, and Mitomycin C
on the growth and liver mestastasis of human colon cancer J . Int J
Cancer, 1995, 61(2): 268-271.

[ 12 ] Konishi T, Teruya M, Kawahara M, et al. Chemotherapy of gastric
cancer J ]. Gan To Kagaku Ryoho, 1998, 25( 4 ): 504-515.

[ 13 ] Peters GJ, van TB, Backus HH, et al. Molecular downstream e-
vents and induction of thymidylate synthase in mutant and wild-type
p53 colon cancer cell lines after treatment with 5-fluorouracil and
the thymidylate synthase inhibitor raltitrexed[ J ]. Eur J Cancer,
2000, 36(7): 916-992.

[ 14 ] Ogawa H, Sato Y, Kondo M, et al. Combined treatment with TNP-
470 and 5-fluorouracil effectively inhibits growth of murine colon
cancer cells in vitro and liver metastasis in vivol J ]. Oncol Rep,
2000, 7(3): 467472.

[ 15 ] Qian CN, Min HQ, Lin HL, et al. Combination of angiogenesis in-
hibitor TNP-470 with cytotoxic drugs in experimental therapy of na-
sopharyngeal cancer[ J ]. Ann Otol Rhinol Laryngol, 2000, 109
(7): 641-645.

[ KFEEEI] 2001 -12-10 [fEEEBEH] 2002 -02 -25

Aty Aty

A SN G e N

XM T 58] = B g I PR SR 45 2002 S RR( 2001 £ )

o e e PARCAF 568 ) oy v R EEE F 5 i < 2 2, AR B R AR IR I, o 52 o o 0452 26 [ VN g 57 38 0 N L 2 o 22
o BRAEIE, 2002 AR FE R I RAF SR T404F 9 H IR AR N R SO0 R A L — R RS R R

PRSI 15 H L 4 RIS 5 EEAC 1P A+

VERLH A4 T S R [ 2001 45 r i 27 i st ) B

AR RIDESH N, BUTFTEOY 1 A5, d P EERE R R B ROREA )65 Jo( S iR%E ).
TTWAHBHE « W 5T T 50 87 5 7R M R DN o e Jf e PR A48 g 1 RSCRTS o T 7P i

FH 4% 210009, HiE: (025 )3272459



