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Abstract

AIM: To study the effects of vascular endothelial
growth factor 165 (VEGF;) on invasion and
metastasis of human gastric cancer cells and to
explore its potential mechanism.

METHODS: Human gastric cancer cell line,
BGC-823 was cultured in vitro. BGC-823 was
transfected with Ad-GFP and with Ad-VEGF,¢
separately. A millicell cell culture chamber assay
in vitro was used to detect changes in migra-
tion capacity of BGC-823 cells. The influence of

VEGF,¢;; on the mRNA expression of matrix me-
talloproteinases-2 (MMP-2) and urokinase-type
plasminogen activator(u-PA) was investigated
using reverse transcription polymerase chain re-
action (RT-PCR).

RESULTS: Migration assay showed that the
migration rate of BGC-823 cells in Ad-VEGF,;
group was significantly higher either than Ad-
GEFP or than control group(217.53 £ 15.77 vs 174.07
+13.83,167.5+11.5, P < 0.05). PCR displayed that
the VEGF,g-transfected BGC-823 increased the
expression of MMP-2 and u-PA mRNA, which
was significantly higher in Ad-VEGF, group
than in Ad-GFP group or control group (MMP-2
mRNA: 0.6646 + 0.0486 vs 0.4096 + 0.0668, 0.3803
+ 0.0254; u-PA mRNA: 0.8216 + 0.0798 vs 0.406 +
0.1158, 0.4043 + 0.0620, all P < 0.05).

CONCLUSION: VEGF,-transfected BGC-823
increases the tumor cells” migration capacity,
and enhances the mRNA expression of MMP-2
and u-PA. VEGF promotes invasion and me-
tastasis of gastric cancer possibly through up-
regulated expression of MMP-2 and u-PA.
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PRI B 1) JG M3 P AE 22 RPMI 164055
FEIBFRRE (P93 E I3 mL A% e[ A6 A IR
A 52 8 28 R 2 (R e B (MO DL
2017 I i B 5 A R G UR,, AR S MOIE 5
HIIASEI AR F]]. 8 h)iF #7100 mL/LJG 4 I3 (1)
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1 JERSSCIGLESR. A: B B: Ad—GFP4H; C: Ad—VEGF, 4.

R 1 SEFLEEMIRE (mean +SD, 7 = 5)

D il S (D)
R 167.5+11.5°
Ad-GFP4E 174.07 + 13.83°
VEGF o $&4H 217.53+15.77

°P<0.05 vs VEGF, o i5Zv4A.

}230 bp, N AT 94°CHIAE M2 min, 94°CAF
P£30 s, 50.4°CiE K30 s, 72°CHEF1 min, 32N
MR FF72°CIEH 10 min. u-PARISIYIFES]: k
Ji#5'-TCT GTG TGT GGG ACT GAT GC-3', |
#5'-GCC CTG ACC TGA ATC ACA AT-3', §" 14
P B S 324 bp, [N A 94°C AR
2 min, 94°CAE130 s, 50°CIB K30 s, 72°CHEH1
min, 32MEHJE T 72 CEMI10 min. KTk
PCRY™ 3G HE DR I 3% FH (1) Fr B K82 230 bp 22324
bp, WL W) v BeKBE 641 bplh) A 25 B-
WLEh & A (B-actin)fE S, B-actin(¥)/3751: I
J#5'-TGA CGG GGT CAC CCA CAC TGT GCC
CAT CTA-3', Fi#5-CTA GAA GCA TTT GCG
GTG GAC GAT GGA GGG-3', B-actin IV £ 1}::
94°C TiAZPE2 min, 94°CAE1E30 s, 60°CIE k30
s, 72°CHEMT min, 32MEF 5 FET72°CAEAH110
min. PCRF=Y)ZEIHEAT20 g/ LM BEEE I LUK,
R CEE B, TR W)-4 CUKFIRAE. FLIK I
FI 1172600 bpffiMarker. PCRA=HJEAT HLK i, %%
ANEEIAC N W ZEDNAY B F 0, FImageMaster
VD SH /A B K35, R Lablmage
14 53 1 & Gt (Lablmage Version 2.7.1)iE47 ¢
ST, WX R, VAR H X
IS IR 2 S5 L. SEI A 3R

St AR SO 25 b i R OR] Dlmean +
SDE 7R, SBHR LLBCR ek 56, BT B 35k

FStatal0.04¢ vH A BEAT 43 4T, P<0.05R R~ 48
ES-9'8
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2.1 B EHELER AN RIS A
BY, THEREAS LR B0 S A5 RRIN, &
VEGF, 5% %36 hJ 15 9 40 i 28 ik Tl LB 4 it
O i = T Ad-GFPAL B i RA1(P<0.05), $27R1E
VEGF % 34 J 1 i 40 H 1R A A1 3T 75 e g 38 o
&1, E.

2.2 RT-PCR#&MBGC-82348 JEMMP-2. u-PA#9
mRNA & & MMP-2. u-PA7E =240 b %
i5. Ad-VEGF, s H IMMP-2 mRNA )15 7K
B & v 10 B4 AT Ad-GFP4(0.6646 £ 0.0486 vs
0.3803+0.0254, 0.4096+0.0668, ¥JP<0.05), ifi
Je W2 ) B2 22 G W 5 1, $27RAd-VEGF s
YLK AN RE FR B G C-823 41 i Jo {2 3t T % 41
AIMMP-2 mRNA[F)Zik, MGFPXBGC-82341
FIMMP-2 mRN A £ IE B AT 5 (EI2A). Ad-
VEGF o241 fJu-PA mRN A IA /K11 & w1
Xif 20 A Ad-GFPZH (0.8216 +£0.0798 vs 0.4043 +
0.0620, 0.406+0.1158, ¥JP<0.05), 11 5 4 4L 1H] bk
ST EENE, HERAd-VEGF, (% Yk sh 5
FEIMBGC-82341 i E i T 1% 41 flu-PA mRNAJ]
Kk, M GFPXBGC-82341 fflu-PA mRNA[#) 1A
WA R (E2B).

3 11E
S Z MBI, AT B VEGF & B I
[ A FE e it ) — b 2 0 A 26 e IR, 2 e
MR A R EEAE R, 5 R s
T2 BEAH DG, WA S TN 7 98 TS AS R kST s
6 DR 2. SR i 4% A % 10 Ty il I F AR ) J
W T VEGF 2 5 VEGF-A.

VEGF-A &l BERr 5 10 1K) 9 S 4 oAy
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230 bp

1| p-actin
661 bp
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324 bp

2 MMP-2Ku-PA mRNAZE =AM DBIRIL. A:
MMP-2 mRNA; B: u—PA mRNA; 1: %ffA2H; 2: Ad—GFP#;
3: Ad—VEGF,;ZH; M: DNA Marker.
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Aty T 308 3 A e 2 2R e A L T T i g
B RIS, 7RI R BT, A
TE S SR P B A By 2 B, R R I A
Az, BE NI U AN I R e, A
KRGy W JIAMBUORRAE M5 AR IE T, b i
Jo 20 PR 2B R T 2B B A0 A A S T BRI R
FLAEW) 2 30N A2 N B 4 M S 52 A& (VEGFR)
NS, ORI VEGFZ /& VEGFR-
1(Flt-1), VEGFR-2(Flk-1/KDR), VEGFR-3(Flt-4),
neuropilin-1(NRP-1)FlIneuropilin-2(NRP-2). Tian
et alFIFIRT-PCRAEZI 2] B Bi3M G C-803 41 fill
FE[AIIN 4 VEGFHMIVEGFR-2 mRNA () #i%, HA4h
USYEVEGF 5B B3RO 40 (1 4 58, Ay
— W THAVEGF, o5 Ml 1 [ 5 52 AR 42 5 00
T 9o 20 0 2 R AR 2R e ) S LA, o v A i
Ky, AR LIBGC-82340 M MW 5¥ % %, AR4M
GVEGF, o5 1= K e xf JLAZ 2R R IR 5 0, I
2 BENIE T B A4 e D0 AR BER T VE G 0 15
0 2 A A% ORI A. T S 2 6 v AT T o R
Wi EAIKAA-VEGF, (AT 18 alifh 5 4
F 98 41 KR, 1iF S Ad-VEGEF /2 ‘3 ABGC-823
SN, HARHE T 140 M ) VEGF X VEGFR-2[f1 4
I, UE S L R A0 M P i 1 A T AR s
BATS AR 52 o e e 28 o 240 Sk oAk, R i
15 £ 1) 5 6 2 T Ad-GFP I Ad-VEGF, s cDNA,
I HMOI = 205 AL S A BT A M 4. 1T
B S 5 S SR YSVEGF 655, BGC-82341 il
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Ji BRI R, O S AT R4l
60 & 5k JUT ORI I 6 5 o e, A gk e g 52 2R R
B R Mlu-PAS B R . R
JE OB R0 A G, u-PARIRIAM S
B TS AN R FATN FHRT-PCR T K
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u-PA# mRNA #)
ik, A ABT
VEGF/% 3t it 742
FI X A
ik, Ht—F s
JR R B L VEGF 4]
FRCE Y Y
AT IR



4040

ISSN 1009-3079 CN 14-1260/R

BRENBHE

2008E12328H 165  £E36HA

G
AR IR AR,
%Rtk E A —
T HHE AL

KT VEGFREZ AN FIFAE. Belotti et a/™”
IR AE N EE P MMP-9FIMMP-21% S VEGFR:
B FRATTHI ) A SEES 9 7R VEGF 165 % 4]
FiHBGC-82341 fiMMP-2. u-PAffJmRNAZEIX,
(ERENERENFIVEUN =N Rl K (oSBT
R, R AN T T TR, VEGFY
MMP-2. u-PA =3 2 [ [FAH ELAE g A it
— R

4 ZEXH

1 Tian X, Song S, Wu ], Meng L, Dong Z, Shou C.
Vascular endothelial growth factor: acting as
an autocrine growth factor for human gastric
adenocarcinoma cell MGC803. Biochem Biophys Res
Commun 2001; 286: 505-512

2 Dias S, Shmelkov SV, Lam G, Rafii S. VEGF(165)
promotes survival of leukemic cells by Hsp90-
mediated induction of Bcl-2 expression and
apoptosis inhibition. Blood 2002; 99: 2532-2540

3 Dvorak HF. Vascular permeability factor/vascular
endothelial growth factor: a critical cytokine in
tumor angiogenesis and a potential target for
diagnosis and therapy. ] Clin Oncol 2002; 20:
4368-4380

4 Lieto E, Ferraraccio F, Orditura M, Castellano P,
Mura AL, Pinto M, Zamboli A, De Vita F, Galizia
G. Expression of vascular endothelial growth factor
(VEGF) and epidermal growth factor receptor
(EGFR) is an independent prognostic indicator of
worse outcome in gastric cancer patients. Ann Surg
Oncol 2008; 15: 69-79

5 Gretschel S, Astrosini Ch, Vieth M, Jéns T, Tomov
T, Hocker M, Schlag PM, Kemmner W. Markers
of tumour angiogenesis and tumour cells in bone

10

11

12

marrow in gastric cancer patients. Eur | Surg Oncol
2008; 34: 642-647

Bolat F, Gumurdulu D, Erkanli S, Kayaselcuk
F, Zeren H, Ali Vardar M, Kuscu E. Maspin
overexpression correlates with increased expression
of vascular endothelial growth factors A, C, and D
in human ovarian carcinoma. Pathol Res Pract 2008;
204: 379-387

K, Wi, A5, B, PoRAR, Bl g
R A=A F-1 6 SHE AT N B el fe iAo A e Hese
(RFSRHISEN. AL AT A% 2007; 15: 700-705
Shariat SF, Roehrborn CG, McConnell JD, Park
S, Alam N, Wheeler TM, Slawin KM. Association
of the circulating levels of the urokinase system
of plasminogen activation with the presence of
prostate cancer and invasion, progression, and
metastasis. | Clin Oncol 2007; 25: 349-355

Kaneko T, Konno H, Baba M, Tanaka T, Nakamura
S. Urokinase-type plasminogen activator expression
correlates with tumor angiogenesis and poor
outcome in gastric cancer. Cancer Sci 2003; 94: 43-49
Sounni NE, Roghi C, Chabottaux V, Janssen
M, Munaut C, Maquoi E, Galvez BG, Gilles C,
Frankenne F, Murphy G, Foidart JM, Noel A.
Up-regulation of vascular endothelial growth
factor-A by active membrane-type 1 matrix
metalloproteinase through activation of Src-tyrosine
kinases. | Biol Chem 2004; 279: 13564-13574

Shin VY, Wu WK, Chu KM, Wong HP, Lam EK,
Tai EK, Koo MW, Cho CH. Nicotine induces
cyclooxygenase-2 and vascular endothelial growth
factor receptor-2 in association with tumor-
associated invasion and angiogenesis in gastric
cancer. Mol Cancer Res 2005; 3: 607-615

Belotti D, Paganoni P, Manenti L, Garofalo A,
Marchini S, Taraboletti G, Giavazzi R. Matrix
metalloproteinases (MMP9 and MMP2) induce the
release of vascular endothelial growth factor (VEGF)
by ovarian carcinoma cells: implications for ascites
formation. Cancer Res 2003; 63: 5224-5229

Uit L wim ATRA

ISSN 1009-3079 CN 14-1260/R 2008+ R AN V1 Fi 4 Ny b A4 &

¥ RHBMA I ERE (RshR) LD WG
2007 % #4 8 % 0.745
AHRR 20074 World Journal of Gastroenterology(WJG)WI A% 515K Jj4431, A Ji 4B 17238 Hh [H B H: 8

CGAHIR AT 5 1447, NRFEE #2828 I 55 147, 20074E WIGII 52 R 140,745, W RFEE #2528 F 1
TIRZE 1047, BIAEFEFR0.163, fh5]20.85, 51 FIE482%, I HI A 1+10.88, 2EREIHTEAR0.73. (Yl Ttk

2008-12-28)

www.wjgnet.com



