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W OE:. B BT UESAAEGS 5-RURME (5-Fu) W 4EI%TE HT-29 44 SRS (2 22 M EE R 152 il DA & 5 3 8L -2
(COX-2). MAENEEKHET-C (VEGF-C). ER&/BEAM-9 (MMP-9) XK. FE 40 RRRMENL 7 HT-29
YRR B TR AR, BENL N 4 4, 54 10 R, SHHIBZH (0.9% NaCl); UHiEAfi2H [100 mg/(kg d) 1; 5-Fu 41 (20 mg/kg);
A R Z2E [ 34 100 mg/(kg €), 5-FU 20 mgrkg], B0 ig 4525, 1W/d, 5-Fuip 45245, 483 K 11k, ES475 14 d,
S5 TR I AR R AR RN, TR R BRI R R EG (ELISA) Kl COX-2. VEGF-C. MMP-9 fiLiE
JE, 5252 % 8 B PCR (qRT-PCR) &Il COX-2. VEGF-C. MMP-9 [¥] mRNA %%, 502 20 AL 246 I8 7 1 ifn 2 235 E (MVD),
Western blotting #:46ll COX-2. VEGF-C. MMP-9 iR [FKik. R UEMA. 5-Fudl. BEEHZH S BA b,
SRR, HA IS AR SR B E (P<0.05), WHGiEAidl. 5-Fu 4. B4 A 25 e IR A AR IR i COX-24
VEGF-C. MMP-9 ¥, J8{k COX-2. VEGF-C. MMP-9 [f] mRNA FIJL&E [ £k, ik MVD 5 E %MK (P<<0.05),
LS AR B (P<0.05). it WHEE RS 5-Fu il P [RINHI 45 e 4 RS AR (R 28 A R2, 1458 5-Fu (1)
YU AR, HARHMIE A EES R COX-2. VEGF-C. MMP-9 FikH %K.
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Effects of ericoxib combined with fluorouracil on invasion and metastasis of colon
cancer xenografts in nude mice
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Abstract: Objective To investigate the effect of ericoxib combined with fluorouracil on the invasion and metastasis of colon cancer
HT-29 cells in nude mice, and with cyclooxygenase-2 (COX-2), vascular endothelial growth factor-C (VEGF-C), matrix
metalloprotein-9 (MMP-9) relationship. Methods Forty nude mice were used to construct a subcutaneous xenograft model of human
colon cancer HT-29 cells in nude mice. Model nude mice were randomly divided into 4 groups, 10 mice in each group. Four groups
were control group (0.9% Nacl), ericoxib group [ericoxib 100 mg/(kg.d)], fluorouracil group (5-Fu 20 mg/kg), and combination group
[ericoxib 100 mg/(kg.d), 5-Fu 20 mg/kg]. Ericoxib was administered by intragastrically, once daily, 5-Fu was administered by
intraperitoneal injection, once 3 days, continuous administration for 14 days. Tumor size were measured and of tumor inhibition rate
were calculated at the end of the experiment. Enzyme linked immunosorbent assay (ELISA) was used to detect concentrations of
COX-2, VEGF-C and MMP-9 in serum of nude mice. mMRNA expression of COX-2, VEGF-C and MMP-9 were detected by Real-time
quantitative PCR (Real-time PCR). MVD of tumor was detected by immunohistochemical method. COX-2, VEGF-C and MMP-9
protein expression were analyzed by Western blotting. Results Compared with the control group, the tumor inhibition effect of the
ericoxib group, the fluorouracil group and the combination group were remarkable, and the anti-tumor effect was the best in the
combination group (P<<0.05). Compared with the control group, COX-2, VEGF-C, MMP-9 concentrations in serum, mRNA and
protein expression of tumor COX-2, VEGF-C, MMP-9, tumor MVD of nude in the ericoxib group, fluorouracil group, and combination group
were reduced. Among them, anti-tumor effect of the combination group was the most significant (P<<0.05). Conclusion Erexib combined
with fluorouracil can synergistically inhibit the invasion and metastasis of human colon cancer xenografts in nude mice, and enhance the
anti-tumor effect of fluorouracil. The mechanism may be related to the down-regulation of COX-2, VEGF-C and MMP-9 expression.
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Kl-7-C (VEGF-C). Z:Jii< @& HlF-9 (MMP-9)
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N4 e HT-29 41 fd % ] RPMI 1640 41 % 77
FEREIE, BONEAE K HT-29 4, 1 S04 o 535 i
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100~300 mm?®, IR ELARAE 7 mm 22 45 I 93 B
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BRER 45 o e 47 IR A 4SS B ) S5 B AL BT 4
RAH, BH 10 H: XA (0.9% NaCh); it
#izhl [100 mg/(kg €d)1; 5-Fu #1 (20 mg/kg); MBE&
F#Z4 [ HEAR 100 mg/(kg d), 5-Fu 20 mg/kg 1.
0.9% NaCl A3 s Ai ig 4524, 1k/d, 5-Fu ip 4%
7y, 83 K1k, KHEMESAEY) 14d, HRUEE
PR PR ARES . R SIE 3R IR i AR OIR
T, SII6 2 RIS I T SRR BT IR TR /N A
2.3 HMEERATE R ELEH

28 d JE REUA MR R MR IR R, 720 =R
Ifl. 1~2 mL, 3 000 r/min B.C» 5 min, YCEUIMIE,
=20 CIRAEE . Ml B BRMRI AR A, Jifbr R
RERE AR KR () FMEEEER (b)), %I
AR E R I AUMATR (V). V=aX b2, T340
R ARE T WA 4%2 5 I
PA#FH

JU09R8 2 = 1— S 4 P18 S o LS 90
24 ELISA ZRMZFHBKRMF COX-2,
VEGF-C, MMP-9 ik

B R4 F B2 1% 1 mL, 28 ELISA £
D7) & Ul B PR R D R, A DU A5 AR R LTS
COX-2. VEGF-C. MMP-9 /K-F,

2.5 Real-time PCR M & HEA COX-2,
VEGF-C # MMP-9 #J mRNA F&i&

HY 100 mg AR LU Trizol &7, FREUE
RNA, 73T RNA 4R 5k A, bk i R & il
B4 {E. PCR 51%: COX-2 Liif 5-ATCAA
ATGAGATGGTGGGAAAATTGCC-3’, Fiif 5°-TG
ATCATCTCTGCATGAGTATCTC-3’; VEGF-C i
5’-CGCACTGAGAAGTCCAACAA-3’, Fiif 5°-AA
CTGCTTTCTCGGCTCTGT-3’; MMP-9 L if 5-
GAACATCACCTATCGGATCA-3’, Fijif 5°-CTGTA-
GAGTCTCTCGTT-3’; GAPDH _Lii# 5-AAGTC-
AACGGATTTGGTCGC-3’ , K iif 5-TTGATTT-
AGGAGGGATCTAG-3’, N 4k1F: 94 CTiA 1 3
min, 94 ‘CAE1:30s, 62 ‘CiBk 30s, 72 ‘CHEfH
1 min, 35 B G 72 CHEAH 5 min. SRH] 244
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2.6 EEANERNZEEAMMEZE (MVD)

K SP b BT HR AR, rys v i s )
F, CD34 Yt )5 5 B ER CLEl 3 48 It B> N 2 48
Ml gl vidh 1 AN, MVD &5
M EARAR BRI B e ML B AR X “#hi”
i, LA 200 fE BT s fi g v RS E Aod A
MVD.
2.7 Western blotting # & A& & COX-2,
VEGF-C. MMP-9 A FKRILKF

HCHRAZZY 5 g, N 2 mL U024, 42
HUSE E, W 8 H IR A, S8 Western blotting
D B HATRIEC, R ARER 100 CHbk AR TE
5 min, At il 5% SDS-PAGE iR 4 i, 43 AN Marker
2 uL IR A RES 5 ul, SRR KL, R 90V,
TR IHEEE B Yk (SDS-PAGE), KAk
BEARBERRA 4R (PVDR) E, JIA—bt
TAE# (101000 FikE), 4 CUKFEM A L. TBST
50k PVDF I, % i0=E$itk 1gG (1 : 5000 #ikk),
37 CH#H 2 h, TBST &%k PVDF fi, ECL &£,
LA GAPDH AN 2, K H H B 4 Rk EUA,
FHFIF IPP 6.0 i fE R G0xt H I T 4T -
28 ZtFEAE

KH SPSS 17.0 Gitt #8470 #r. 56
BT ERH X S £, RABRHEETZ
M (SERLLFAERR), HIAZ% E LKA LSD-t

% (EERUERR), R LR E R R
R KR AR, P<<0.05 NERALFE L,
3 &R
31 FAERB—MRIBFARIEERER

40 HARER IR, B AR 100%, il 2 iR
FRIEIZEIE R, MR RGO 2, T, SR
KB, i . SR, WEGE AL, 5-Fu
M. BAHAHRREIES NN (14.12+1.78),
(16.48+1.84), (17.52+1.93). (19.05+2.39) g,
FAHMZERE g EE X (F=10.730, P<<0.001);
WAL, UHEEAGA . 5-Fu 2. BES 25 4R R
&V 518 (1526+257). (1003+210). (863+
186). (715175) mm®, %4162 74 Giit 2 L
(F=28.421, P<<0.001); XHi& . 5-Fu 4. Bk
A HZHIIE R RN (42.36+£1.26) %. (54.82+
2.10) %. (60.25+2.05) %, #4I0Z %A 512
E X (F=15.441, P<0.05), S5xIHE4i L, %4424
ZH K BRI A A K57 3 W R A, ELIBC A FH 24 4493 3L
FifE (P<0.05). SAHMBRAATERDHIN 100%.
60%- 70%. 90%, ZERALiHE L (,*=6.125,
P=0.013).
3.2 RA|RMFE COX-2, VEGF-C 1 MMP-9
IREELEL

Y E A 5-Fu 2. A F 25240 o0 A A R
113 COX-2. VEGF-C 1 MMP-9 Ik EHIPEA%, LUBE
HRZHMERE R (P<0.05), W& 1.

F£1 HEEFME COX-2. VEGF-C 1 MMP-9iKE (x=s)
Table 1 The concentrations of COX-2, VEGF-C and MMP-9 in serum of nude mice ( x=s)

2151 FIE/(mg-kg ™) n/H COX-2/(ug:Lh VEGF-C/(ug'L™ MMP-9/(ug-L %)
i Ft — 10 2.12140.239 3.330+0.350 3.31140.281
o B AT 100 6 1.748+0.206" 2.455+0.149" 2.851+0.254"
5-Fu 20 7 1.455+0.151" 2.041+0.511" 2.586+0.211"
PG A2 100420 9 0.886+0.124"4 1.553+0.107*4 1.968+0.168"4

LatIRALEE: P<0.05; 5EEAALLLE: P<0.05; 5 5-Fu 4l 4P<0.05
“P < 0.05 vs control group; “P < 0.05 vs ericoxib group; *P < 0.05 vs 5-Fu group

3.3 RiAER COX-2, VEGF-C 1 MMP-9 #Y
mRNA &ix

UHGEATAL. 5-Fu 4. TB6E F 25 4L sont B 419
& COX-2. VEGF-C 1 MMP-9 [] mRNA ik #[%
&, DABRE HAHRRCER BE (P<0.05). W3 2.
3.4 HLAEE MVD

CD34 Rk e TR R I P S A0 A, BH M e

B EE . A, UEE A4l 5-Fu 4.
A 25408 1R N MVD 80 CEEANLES) 20510k
(89.542 +16.306). (68.803+10.352). (55.627 +
9.641). (34.572+76.433) 1>, JARIZEFA G2
B (F=3.377, P<0.05), HHUHmEAmdl. 5-Fu
M. BA 2RO AR 7R MVD 2535 B3I, T
PUBEA 254098 7k MVD ik (P<<0.05), LK 1.
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= 2 RBFEFREIX COX-2, VEGF-C 1 MMP-9 mRNA FIAKTE (x=xs)
Table 2 The mRNA expression of COX-2, VEGF-C and MMP-9 in tumor tissue of nude mice ( x=s)

bl MRNA 5} #ix &
2H 51 . n/AH
(mg-kg™ COX-2 VEGF-C MMP-9
pagiil — 10 1.000 1.000 1.000
A 100 6 0.73240.040" 0.8264-0.034" 0.80740.031"
5-Fu 20 7 0.71240.034" 0.78440.035" 0.77340.034"
B 2 100+20 9 0.47440.0117#4 0.433+0.03274 0.42940.023™4

xR ALEE: P<0.05: 5 UEEALLLE: P<0.05; 5 5-Fu Al AP<0.05
“P < 0.05 vs control group; *P < 0.05 vs ericoxib group; 4P < 0.05 vs 5-Fu group
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Fig. 1 Immunohistochemical staining for detection of tumor MVD in nude mice (x200)

3.5 KLAEIK COX-2, VEGF-C #1 MMP-2 Z&H
Rk

VHGEATA . 5-Fu . A 25 4 o0t B 4%
& COX-2. VEGF-C Al MMP-9 & A &A%,
Hpu UG HAgHEAREBMREREE (P<
0.05). ILK 2 fizk 3.
4 THig

A& 22t — i a R B Ty 2, A
IR0 B2 48 FHAS RSB B8 e

ARG RFTH e, 5-Fudl, BAH

papiy P&y 5-Fu  BXA Y
2 Western blotting 16| % ¢H #R 5. J& & COX-2,VEGF-C
M MMP-9 BB KX

Fig. 2 Western blotting analysis of COX-2, VEGF-C and

MMP-9 protein expression in nude mice

2 AR o B AR R 3815 B 5L 35 4, DABRA 264
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S B, diqt pk OV g o B2 SR A Bk
& 5-Fu BAA R EBTMREE R, FAER LS AT
ReAMN 5 ek B A A Th A HUMs AR A OG, en]
AEV J 5-Fu J8 I RUKSF I # okt — 2D (i ik 28
SR AN COX-2 FKIA B4, 33 i (i 13k i Je &4t i o)
T ok R MR g & B2 KB AT 5 5-Fu TR T3
5-Fu X 25 e A s B 5 12 22 A Be g b gn
FLJE T AR LS P] B2 540 Bel-2 A2 it Bax )
RKIEH XK.

AW TG RN EH AT 5-Fu . BEH
PN B4R K COX-2. VEGF-C Al MMP-2 i
MRNA J 8RB AR, PABCA 245 4 B MK i i
%, COX-2 5 i Jie BIAH oM — B BR 5240
IR . COX-2 RACETURER (AA) AR
HiFIIRE (PGE) MCHEFRIERG, ©REME AA R
AR ASREST a0 PGE %5, M T 4l 1 = (1) G 28 o7
B HSIREXCT iy 200 A ) S MR, I e 4 i A
K12, COX-2 it #ik 55 45 B 1 2 R R S A
K, HiBE G HREUEM . (R R A g
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R3 KEERBIE COX-2, VEGF-C #1 MMP-9 BB FRIAKF
Table 3 The protein expression of COX-2, VEGF-C and MMP-9 in tumors of nude mice

EAMNREE
2H 5 FE/(mg-kg ™) n/"
COX-2 VEGF-C MMP-9
o R — 10 0.951+0.031 1.526+0.241 1.233+0.159
W 100 6 0.783+0.027" 0.975+0.332" 0.965+0.108"
5-Fu 20 7 0.62440.034" 0.85640.147" 0.7444+0.082"
BA 2 100420 9 0.434+0.017#4 0.652+0.129™4 0.459+0.058"#4

a4l "P<0.05; 5HGEALLILE: "P<0.05; 5 5-Fu 4lLLE: 4P<0.05
“P < 0.05 vs control group; “P < 0.05 vs ericoxib group; *P < 0.05 vs 5-Fu group

1] e e R T S AR L ST A A R 4 i R
bt SRS 2 AN RS R R R R R
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SEAAR IR 45 o) 45 e () AR KA IE R, RIS
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MMP-9 [R 218, A 7t 45 5 th 2 W 3 B B A 4
5-Fu 4. BEG H 25 4 800 B4 i COX-2.
VEGF-C. MMP-9 K&, J#{k COX-2. VEGF-C.
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