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Abstract

AIM: To evaluate the effects of vascular
endothelial growth factor (VEGF) on cell
invasion and matrix metalloprotease-9 (MMP-9)
expression in human hepatocellular carcinoma
cell line SMMC-7721.

METHODS: SMMC-7721 cells were incubated
with different concentrations of VEGF. The in-
vasive capacity of cells was determined using
cell invasion assay. The expression of MMP-9
mRNA and protein was detected by reverse
transcription-polymerase chain reaction (RT-
PCR) and Western blot, respectively.

RESULTS: Compared with normal control
cells, cells treated with VEGF had significantly
increased invasive capacity (P < 0.01). The ex-
pression levels of MMP-9 mRNA and protein
in VEGF-treated cells were significantly higher
than those in normal control cells (0.479 + 0.025,
0.665 + 0.024 vs 0.315 + 0.022; 0.521 + 0.026, 0.662
+ 0.026 vs 0.366 + 0.025, both P < 0.01). The ex-

pression levels of MMP-9 mRNA and protein in
cells incubated with high-concentration VEGF
(30 ng/L) were significantly higher than those in
cells incubated with low-concentration VEGF (10
ug/L) (P <0.01).

CONCLUSION: VEGF can upregulate MMP-9
expression and promote cell invasion in human
hepatocellular carcinoma SMMC-7721 cells via
an autocrine mechanism.
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BTG R4(0.479+0.025, 0.66540.024
vs 0.31540.022; 0.52140.026, 0.662+0.026
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JT41 3% (hepatocellular carcinoma, HCC) g tH: 7
b DL R 2 —, HCCH M BUER, il
S FFREAL LA bR e A I 1 R Y, 5 R A
WU A AR, TR RS, PRI, 6T R
RIS — A EE RS, H A, xF
JHH9e8 AR 22 e R LA S BLIAS T — e ke,
R E ARy T HLR A+ 20 T 2, R A 7 1
BLHI R ) B AT DA e R 28 5 4% 40 3 I ¥R 9T
BEE BLA. AT B TN A IR ) ek 5% 43
WAL, A I AR I 40 42 22 (1) 1 40k
B

1 MRR5E

11 A AR RS MM C-7721 A K 7y
T LS S S DMEM i 4h i 5
FrHEM H R EGibeoy wl; JiG A ML 4 H BT M
VU= w], A N R A KK F(vascular
endothelial growth factor, VEGF) H 3£ [E-9
Santa Cruz/Awl; Hyg et N JE i< i 8 11 i
9(matrix metalloproteinases 9, MMP-9)Hi1AI
HZE[ESanta Cruz/EY 2 l; Sl 21k 24k
A AL SR AR A A ] TRIZo R
It A 3 EInvitrogen/y \l; RT-PCRIX &I H
HATaKaRa”Z\ #]; MatrigeliXI H 35 E Becton-
dickinsonA HJ.
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1.2.1 smpa3z e AR REHRSMMC-77211
100 mL/LJ 7P ML FIDMEM Bl B JR 48, 7
37°C. 50 mL/L COFRAH BLF IR, g e i
B80%HFFEILMI AR, LL2.5 g/LIEEE37C i1kl
min, {5 2B, 0K REFREE, AT A g i
B, TR

1.2.2 12 &M %% IMatrigel R 224 LR -
Transwell/hNa E%, 5540100 uL, 37°CHE
4-5 hy {3 ] 70 M5 55 7R R AR SR TS eI ) 1)
Matrigel, W Hi 5 7B 2 S04, T 30UE 600
puL %75 mg/L fibronectin. 200 pg/LIVEGFE;
FrHE, AR, R4 R = IA S VEGF
(T 5 7R, 241 B3 & 10°/4N 41
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1.2.3 RT-PCR#7: /341 TA R 7% A
2. VEGF 10 pg/L4. VEGF 30 pg/LiK
FEA. 4 f 3% 7% 22 40 i fil 515 90% BA F I, 4%
TRIzo A& U FE U X 41, VEGF 10
ng/L4l. 30 ng/LA MM ARNA, SRR g
HLUKHIE PR RN AR B, 43 606 BE G E &2
RNAZEAE. RPERNALL LKA RN AT 22 RF
MNRNARZR P AT ng. MMP-95 14 Ll 551
5'-CAC TGT CCA CCC CTC AGA GC-3', FiiffF
51]°45'-GCC ACT TGT CGG CGA TAA GG-3', §”
BrE 49263 bp; WS GAPDHE | L7414
5'-CAT CTT CCA GGA GCG AGA-3', RiiEfF41
5'“TGT TCT CAT ACT TCT CAT-3', #1474
4203 bp. A RT-PCR™HJHEAT BAERE Ik, 27
AR RGAT T
1.2.4 Western blot# M MMP-9%& & 9 & & : il
HrIE90% LA b 1K) 3 2H 40 Jita ) 40 o SR A0 R, )
Sl B EX A B AR R T 11 % 3R TN A I M
BE LK, K U R R AR AT 4RI 1, S0
g/ LIBt G 934 1A 5 43 ) 5 UMM P-9 B b [ e
PRARAE, T AH Y B bR C BT Y, BH 4%
P22 OGRS, TECE K odakiy® 74 g A 5 2
2 (A

St ARTE S0 0 AL 45 S Dlmean £
SDF IR, 2213550 ) LA A PR 50 22 435500
LUACR FH L IR 28 7 2243 A, PP ALIR) ELBCR g
K. RHSASILSHAFFEAT GE vt 73 i, P<<0.05
TR G ERE L

2 BR

2.1 $PmVEGFJE, AR i SMMC-7721
ZE AR W B N s T
52T A AR LG, SNV EGF BN JH- 41 i
PESMM C-772 144 il (1) 12 28 J) B W 3 I (12 28
Y HE: 441.7+29.8256 vs 151.0+29.18904,
P<0.01, E1).

2.2 MMP-9 mRNA# & ik 55516 AL L,
SMINVEGF41 fiIMMP-9 mRNA % 1A B i 1 =, 9F:
HANHR 2 MAFE S I R R (R, E2).

2.3 MMP-9%& & o & ik ARSI TN JTF 9
SMMC-772 14 L 72 AV EGF A [l B )5
MMP-98 [I/K P IERIE. 4550 BoR, SMINVEGF
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VEGF#MMP-9
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4248 Fo #5454 9
2It&, FERIA
& F VEGF K -F
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MMP-9
GAPDH

2 ABFEESMMC-77214BEBPMMP-9 mRNABIZRIX. 1:
DNA Marker; 2: 253 IEZH; 3: VEGF 10 pg/L#H; 4: VEGF
30 pug/LZH.

Jii, MMP-9% [ {13 1A 7K P15 5 (1 o0f AL AH L
B R v, JF AR B R AR B R OR R (R,
K13).

3 e

JIIRE A 2% L e B PR I N I B 2 AN D IR,
A 35 b e A R AR B RN, R A i
MNJGURC K Bt v, Beefide 4 L AR it (ex tracellular
matrix, ECM)FIFEJCE, HEXN MR R 4G 1k
T AE T ) S IR AR AR TE ROk, BAE A4 21
A B 5 R IT 8 BN e R AL, ki A
TR, a4k 8 . VEGFRUIE T4 s i
M (matrix metalloproteinases, MMPs){E It 1 F¢
rht A AR R .

MMPs &R Zn> {6 &R (KR, 222
T B HECMI AR, I 2/ R IZ
FIEMI26 B, AbATTR 2T A A I A L
Sy, MMPsXS IR 75 55 (D
R, (W M ERG Q)RR ZE; (4)
AR 3 R 4 i A D Ao R IR (4) i A e e 4
WOAEAR KR AT 3 S 45

MM P s 78 Ji R 2B A E Jig mh ) 7
POEEMECM. (Edk g A, BRI
ECM & 1d 40 Mokt LA A7 B oA B8, 4 i % A=

1 2 3 B 3 Western
blotFMMMP-9
EQNRIX. 1
-——— GAPDH T HEX A4, 2:
VEGF 10 pg/LZH; 2:
VEGF 30 pg/L4H.
———— MMP-9

& 1 AFFESMMC-7721ZBE0PMMP-9ZR S BemRNABYZRIA

£d
0.366 + 0.025
0.521 +0.026°
0.662 + 0.026°

MRNA
0.315+0.022
0.479 +0.025°
0.665 + 0.024°

TEENIRA
VEGF 10 pg/L#R
VEGF 30 pg/LZ8

°P<0.01 vs ZENIBZE.

MPERAL S, W 2R A0 K AN R B B T LR
AKAR R R, JER SO &S H AR
TIAEE. MMP-9 MM Ps 51 7 M %43 7 o
B K I, At mT LA A% P AT ECM. MMP-9 2 /K i
ECMIF B 28 FUK R, /R 22, %
SRR R BRI 32
B IV AL VIS XO2R e Jis R A

VEGF 19894 fiFerrara er a/ I, &5
LA A G Y K. VEGEX e 1) 52 1
HLHI AT AEA ™ (1) AR L5 2, 3% 5 VEGF
RE S D0 ML R P L (R I 7B P 1 4 i e B
PERE LA SRR A ARAT I, () fe 1 e bk 2 5
A (3)0F e 4t P 4 i 50y g 5 (4) 3G 5
968 A IR TBOT TR T 52 1k A% i S Ui fig. VEGF
TEVE 2 IR 23 vh S AT 3 /K 1 208, anAe
i e OR SRR, RECEIE . . K
5 R A K DA, Kamel et al™'7E ELAG T
ey BFETHEdl S8 IR i S A2 Hes LS VEGF
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Hofn 7% VEGFAIMMP-9/K V4 6 [ T kAR A8 A
AW W, IF BORILMTE VEGF/K-AE i
JE>5 emAI<S ecmPI B E Z WA B ES, B
7R T VEGF A LA U8 12 22 PN+ fie ) 1 .

M M P s (¥ 2 ik 3G P 52 Wi )5l 45 s & 1k
FA I S H3A K R AR I AR B AR
T, MMP-9) 1k 52 277 4% 1F i 42 H 1T O B i
() iR ZAIL-1. TNF-a. EGF. VEGF%%.
Hiratsuka ez a/sjtiid 7 n] LA I il P9 52 40 Mo 1)
VEGFR-177 A= MM P-9 M 111 {1 325 1 Jif 8 16 il /¥ %
*Z[ﬂ_

H 1K 22 B0k 5% 52k VE GFAE H - g 41
I L T S 40 e, (2 EMIMIP-9 9334, oy 55431
BUH, b6 40 1 2 5 A7 A A2 212 28 1K A 23 WAL
HEAN BT, BRI ER O e 40 i 9 4= 22 14 B 4y
WAL BY T 7 ffe s 4n e 1, 3 s
R B FL At

K S 38 3 48V E G F 5 9% 16 8 4
JHLRH T 55 5% 1R 4 42 2% 0 I EL AR, 19
VEGFA] LUERE A TS MMC-7721 41 #1522
FIBEIN, UE B T VEGF nJ L 35 ik 8 41 e (0 4%
78, FUAERITTFSE — 20 MMP-9/2 IR R 7855 7
i R 2 —, IR VEGF{E
bR 4 4= 28 0 B el e E i T MMP-91¥)
FIBFTEL, AE R 5 16 52 50 o AR A AL R
FESMMC-7721 41 FMMP-9 [ 43, iIF 52 T i%
%, PRI AT LLVEGF L i s 48 it (X MM P-9
BT G TN e A B R A2 22 0 (AR AL 2 —

W AL, E ST bR 41 BN BT AR AN E Al
JH R 71 R 1 0 b B A 2 R RV B 40, AT
T e A0 B PR 42 2%, 233 e 40 o P 20 e A
M2, VEGFEAR MR, BT 5% 0
WAL 7758 A ML T o, IR 28 1 2 WA LA
FLEAE R T s an Mo, A e ks LR i 8 4 e
M M P-9 (1) 2 325 >R 5 I ek Jeq 4 M i 42 28 0. H
AT, 18 H o0 7 A0 2 10 F B AT 2 DR B (K F
S g DR A R A K I DR AT T
T4k B IR VA 7 T8 0 7 1) AR 5 A R 1)
FERVRIT P4 T — & 1) S 0 Ak .
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