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Abstract

AIM: To investigate the role of the p38MAPK
signal transduction pathway in the metastasis
and adhesion of hepatocellular carcinoma cell
line HepG, induced by vascular endothelial
growth factor (VEGF).

METHODS: Hepatocellular cancinoma cell
line HepG, were or not pretreated with specific
blocker (5B203580) of p38MAPK signal trans-
duction pathway. "H-TdR infiltration and the ex-
periment of rat tail colloid were used to measure
the effects of different concentrations of VEGF
on the homotypic and hetertypic adhesion in
HepG, cells. Flow cytometry was adopted to
detect VEGF-induced expression of CD44v6 and
by Boyden-Chamber assay was used to evaluate
VEGF-induced metastasis of HepG, cells.

RESULTS: After 1 and 5 ng/L VEGF induction

for 60 min, the values (dpm/min) of "H-TdR
infiltration in HepG, cells were 1 758.67 + 289.46
and 1 380.03 + 328.55; for 90 min, the values
were 3124.30 + 2 262.14 and 2 245.60 + 273.24,
respectively. After 10 ug/L VEGF induction, the
values were 1232.32 + 201.04, 2 337.50 + 333.04,
and 2 236.99 £ 237.07, respectively, which were
dramatically lower than those in control group
(P < 0.05 or 0.01). However, in the HepG, cells
pretreated with SB203580, the values of *H-
TdR infiltration after 60, 90 and 120 min were
1232.32 £ 201.04, 2 337.50 + 333.04, and 2 236.99
* 237.07, respectively, and the homotypic adhe-
sion induced by VEGF were inhibited. After 5
and 10 pg/L induction for 60 min, the optical
densities (A values) of the experiment of rat tail
colloid were 0.263 + 0.021 and 0.238 + 0.034, re-
spectively. After 1, 5, and 10 pg/L VEGF induc-
tion for 90 min, the A values were 0.269 + 0.023,
0.373 + 0.083, and 0.393 + 0.081, respectively; for
120 min, the A values were 0.371 + 0.061, 0.390 +
0.074, and 0.433 % 0.122, respectively, in HepG,
cells, which were remarkably higher than those
in control group (P < 0.05 or P < 0.01). However,
in the HepG, cells pretreated with SB203580, the
A values after 60, 90, and 120 min were 0.201 +
0.035, 0.347 = 0.112, and 0.479 + 0.217, respec-
tively, and the hetertypic adhesion induced by
VEGF was restrained. After 5 ug/L VEGF induc-
tion for 2 h, the CD44v6 positive HepG, cells
counted for a percentage of 32.6% * 4.2%, but
rate of positive cell decreased to 4.3% * 0.54%
when p38MAPK signal transduction pathway
was blocked (P < 0.01).

CONCLUSION: VEGF can promote the het-
ertypic adhesion and decrease the homotypic
adhesion of hepatocellular carcinoma HepG,
cells by through p38MAPK signal transduction
pathway, which play an important role in the
invasion and metastasis of HepG, cells.
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B R oE W k@A K B -F(vascular
endothelial growth factor, VEGF)i# i p3813 5
At 5§38 i F T B Hep G, 28 i 4545 R 2 3t 45
P A ) 84 %

Fik: VAp38MAPKAE 5 il 34 4F 5 bk [ T
FSB203580 A4 2 AT & Hep G, 28 fitL, KA
*H-TdR#HBA B RN FE W 92 3 & R ) 3
VEGF I #EHep G, 20 ML) Ji P An - M 46
FEAE A, X 2 i AR A VEGE# 5B 5% 2 i,
CD44v6 % ik

Z£R: 1 pg/L#5 ng/L VEGF# FHepG,%m
A.60 min "H-TdR# A\ 5% 3 4 & (dpm/min) %~
A 41758.67+£289.46. 1380.03+328.55;
90 mina A 43 124.30+£2 262.14. 2 245.60
+273.24; 10 pg/L VEGFi#% $HepG, % 60,
90, 120 min *H-TdR#HA 52354 %] 41 232.32
+201.04. 2337.50+333.04. 2236.99+
237.07, B A& T 2T 20692 184.49+336.03.
3560.00+255.17. 4 337.40+377.35(P<0.05
20.01); £SB203580Fa 4 22 49 HepG, 28 i, 60,
90, 120 min/Z #9245 R 42 634.23+375.21,
3 834.824+535.79. 4398.40+564.76, VEGF
I R fm B F) MRS AR R 4K 5 pg/LA=
10 ng/L VEGF#% $HepG,%a 60 min R 2 AL
FEM E R R EAM #40.263£0.021. 0.238
+0.034, 1, 54210 ug/L VEGFi#% $HepG,%
#.90 min A{E% %] %0.269+0.023. 0.373+
0.083. 0.39340.081; 120 min% %] 40.371+
0.061. 0.3904+0.074. 0.4334+0.122, %531 &
F BB 41450.130+0.025. 0.143+0.036.
0.21040.028(P<0.05%,0.01); £ SB2035807%
4k 22 89 HepG, 2 fitt, 60, 90, 120 min F 2 Hx 46 I
FISREEAA S A #0.2014+0.035. 0.347+
0.112. 0.47940.217, VEGF i 5 & /5% tm jt.
F A AR A K. 5 pg/L VEGF# -F 1 &
40 12 hJa CD44v6 & ik 8 28 fo gk 4 32.6% +
4.2%, A SB203580 [ Bip3845 5 1 Fid % )5,
CD44v6 '8P 28l 4 (4.3% £ 0.54%) B % T 4
(P<0.01).

£5i: VEGF vl i p3843 5 4% F-18 5538 I
BT 75 20 RO J0 e 2k A R VA B AR % 2 FEL
89 B R A AR R, RBEAT R HepG, 20 i013 &
544,
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I N 7 41 i = K H ¥~ (vascular endothelial
growth factor, VEGF) 1] 5 5 g7 L5 B i, (eI
B RPAT R mRIE, 5 E L% D)
AU, A IWF9Y T VEGF ] LUl it p38MAPK
15 5 4% W B 5 T g A0 il IR R A E
S 5 IR B R AL B DA DGV E G F A A5 3l ik
P3SMAPKA 5 4% 318 5 52 i FHH 4 A il R v i
T ARG R, H R AR W SCERIRE . AT
58 T VEGFVEH T 4i 1 f5 LL J i SB203580
Rk FH Wrp38M A PKAE 5% ‘318 1% J5 VEGFXT
97 240 6 [ J e 2 R S5 T 280 B ) 55

1 MRFTSE

1.1 A HEHep G40 bk th i 77 BEREK 2% 1
5 B e T Ak 0 A 5B S5 L AR fE, RPMIT
164006 [ Sigma, /N ILIE I A BN U= A
], VEGFI [ 3 [E Pepro Tech, T LILERPMI
164055 7KL %10 mg/L, B T-200°C - 174
M. RERGEES T VEKER, HE8EK
PR 2 B s BT 2 U 2 RS A ). A i
H & H(BSA) A Sigmaz w] ™ i, HEIMEFRPMI
164055 FR BB K10 pg/LE T-4°C UKH R A7.
P38 AL & PEAS MR &) AENEW ENGLISH
BioLabsA#]. MTT A% ESigmal & ;= .
p38M A PK{E 5 18 i 5 1 FHLIKT 771 SB203 58074
Fl & [E| Calbiochem A &), M, 337.4, ] —H EE VAR
(DMSO)¥fi#, Bl mmol/L, & T-20°C {47
£ . CD44ve /NPT L, FITChRid Fhi/h i
LGPl H sl LAk TR R A ). 36
[ MeridianZ 7] 2457 Acas ULTIMA3 128430 3
R W

12 Fk

1.2.1 p38MAPK& & it B 2 HepG,4fi g LA 1 X
1040 JAM IR B 2R 150 mLEs TR, Bt
M. 5 ug/L VEGF4. 5 pg/L VEGF+5 umol/
L SB203580, 37°C. 50 mL/L CO,}57%2 hJm, I
LN, B PSP R%30 s, JKHT10 min, 10 000 g
IR ES0010 min, WAL AN ML B3, 2% T

Ft R 2 B AR R
ik,
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SEWEVIIN 52 R A K FE . HX200 L4 i 4 v
¥, IIA2 pL p38mAB, UK i E45 minT
4°CLA12 000 g25.0210 min, HX_E3#500 pL, JHA
1 A-Sepharose 40 pL, {2, 4 CHFEIFE1 h,
4°C, 10 000 g &>, A1 X SDS-PAGE 50 pLJ
FESE MM, 23610 min, SDS-PAGEHLIK, ¥ 2K 1
M RIERA Y Z N, Wi, w5, NEEEeW
HEAT & BT

1.2.2 200 R FE W R0 (G R FE T £ 38
4CIRAFINS /L BRI (B B K 2 s 2 Bt g B
HOWE = i 254 o B, PB SHR) I A 96FL R
i, 44120 pL, B T37°CHEAT h EAIETF R
PRI 96 LA H I ARG 7% I He p G, 41 L (10%/L),
40100 pL, 37°C, 50 mL/L CO,%57%24 h/A,
FEALINZ KR ES ne/L VEGF) #9560, 90,
120 min, % FRZHAIMPBSZE M. b 4h—4H A ¥
55 HISB203580BH rp38M A PK ZH (fii #RSB4H), £
FH A BRI 96 FLAR T A 7R I He p G, 41 i
(10%L), £:4L100 uL, 37°C, 50 mL/L CO,}7%
24 hJm, BALINZKRES p SB203580, 15 min/i
IS ug/L VEGF, £53%120 min(SB41). #2041
M s g Wm, 20 G TR, BEALINAS g/L
(P &M% ER(MTT)20 pl, 4k4:85974 h, Wi
MTT, SEALAH A ZHIEIEH(DMS0)100 pL,
IR H 10 min, FIBiol Rad-fHe % 12 8 A AE
570 nmil G EEA M. BT A R AL, BOP3IME.
1.2.3 A X 2k R4 VEGF# -3 & 4 je
CD44v6& 5 HepG, 4 g L1 X 10°41 Ha /i
FERRPT-50 mLEFFRIEH, Boo 4, 1, 5, 10
VEGFZl. 1 pg/L VEGF+5 pmol SB203580.
5 ug/L VEGF+5 pumol SB203580. 10 pg/L
VEGF+5 pmol SB20358041, 37°C. CO,%57%2 h
J&i, MEEVEGF M L Wrp38 /5 =3 4 VEGF X T
Fibf 7> CDA4ve Ik K . Bt B4, HoRtE
AT INAN0.5 mLA B HLCD44ve—Hi (il
Ll A s 2 w1 86K RE). VK30 min,
1500 r/min&.005 min, 57 g, IMAFITChRid
PN EIgG Pl L1 B e 2 ), 1
D 100F5 %), B5AbVKH30 min. 500 H J& 1o kit
JE, AN A A1 X 10%mL, F50.5 mL, UK
WA, EAURI. B3 7k, B3 vk £
R,

1.2.4 2n RO IR) 25 T 52 36 () MR TR 52 38) 96FLAR
IR 72 [ Hep G, 41 L (10°/L), £:4L100 L,
HF37°C. 50 mL/L CO,B55546. frdl At K
HE RS I NN H-TAR BT EFRPMI 1640557734,

PriC18-24 him, TABLAN MUK B h 10°Y/L, SR 5K
FrAc R 40 B 100 L ) 5 J2 1 97 o e 4
M THT, BEE A A AN bR i R 4 i X
W4, LA VEGE 1 pg/L. 5 pg/L. 10 pg/Lik
FEA, %4153 REF760, 90, 120 min, 4134
AL, BOTPISME. 40— Hi5E FISB203580FH
Wrp38MAPKA 516 Tl M 21, 76Kl 5 2 40 i
R3S FRAL T RRLTSE 2 S pmol SB203580,
15 min/F INAZIKIES pg/L VEGF, E+37C.
COFEFAATTHEFR2 h, FFRaE G, £ L4k
EDOBEE 96 FLAR R 6 1 40 i 23 I R 4T 4B 4K I,
ZT G BT INERE ', Backman-L600ZY ¥ A1
HEATHN T, e kb cpm(dpm/min). RE4H
3R S 45 S~ 3 {1
1.2.5 AFJEm M E-cadherink X WAL R F5 10
HepG, 41 8(108°/L)100 pL & T-41 fu b 3% M
J, BF37C. COH55:6-8 h. XTHRAIIMAS uL
RPMI 1640, — 41 AVEGF, i &3 % A5 ng/L,
TN HAE NI FE NS pg/L VEGFRT1S min,
TS 76 40 i B 77 LR I AN 249K £S5 umol
SB203580(SB4), 4k£:157%120 min, SmL/L/)
A MIH100 LB HAE10 min, £FRPNEPEIE
FesptE s A, mA/NRPTAE-Cadnine IgG—HtL
0.5-1 mg/L, BT#E&ET, £l FiFH60 min.
IIAFITCAR L FEPr/b W =Pt =l N E
30 minja, EHUHOE IS A SRS I 5 A
ANFE 100448 i 1)1 2 5 A.

St E LI 2 AN EOR R SR PR
K. P LR T 5

2 #R

2.1 VEGF % 48 flp38M APKi# i VEGF
FESHEMMES min p38SMAPKIEEIT 4G
B4, 30-60 mintH B3 E, 120 minik F] 5,
300 min$Zir FEAE K- (B D).

2.2 p38MAPKAZ 5 4% 318 %A= VEGFi% F AT
i 40 RS b R AR R VEGF a] U e 4n
0 5 5 IO ) R B (G O P R B A R 3G . B
i T X I 4H(P<0.05). 5 pg/Ly 10 ug/L VEGF
o 3 0 1) S 5 A B AE K T 1 pg/L
VEGF(P<0.05). JH-J 40 B 1) 5 o 1 38 B A4 78
VEGF %3560 minJF4h/E, 90-120 minfEH]
Ik, FEELAET6 h, JEREFA . FIEAREOCR.
JHSB203580FH Krp38M APKAS 544 Sl ik, Aelis
IV EGFH8 i i 40 i S otk 2 PR, AR
TR A B IE 112 22 SR (R ).
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2 BOCEHBAREEME TORHEMIR. A TIRANT
a4l B: [ ANIEIE —cadherin#35; C: FHWp38(5 S{E 5@
%, {HIVEGFIE ST RAHIUE—cadherin F5K R%.

2.3 p384z 5 4¢ Fid %A 45 VEGF# F AT & 4a i
CD44v6k ik X CD44v64 5 BH % T 4i
1 41.7%, 1 ug/L. 10 pg/L VEGFH S 4
12 hJ5 CDA44v6 3 IE B 40 i 4 3.1%, 1.7%,

www.wjgnet.com

1 (VEGF {EEB) min
60 90 120
PV 0.130+0.025 0.143+0.036 0.210+0.028
1 ng/L VEGF 0.185+0.017 0.269 +0.023° 0.371 +0.061°
5 ug/L VEGF  0.263 +0.021° 0.373 + 0.083" 0.390 + 0.074°
10 pg/L VEGF 0.238+0.034° 0.393 +0.081° 0.433 £ 0.122°
SBZH 0.201+0.035 0.347+0.112 0.479+0.217°

ey

°P<0.05 vs WHB4AH, *P<0.01.

248 CDA4veZRIXPBIELIRET (%)
PN 1.7+0.12
1 ng/L VEGF 3.1+0.24
5 ng/L VEGF 32.6+4.20°
10 pg/L VEGF 1.7 £0.09
SB+1 pg/L VEGF 3.3+0.21
SB+5 pg/L VEGF 4.3+0.54
SB+10 ug/L VEGF 2.1+0.41

°P<0.01 vs EAIZA.

it teas, 25 LB #F1E@P>0.05), 5 ug/L
VEGFHEAIMI2 h CD44ve3 ik BH 41 %k
32.6%, W& AT IR 41(P<0.01). FHSB203580
BH Wrp3 8155 1k il i 5, gl ZHHIS ng/L
VEGF _F i - 4l i 2 1A CD44v6 i [ (3R2).

2.4 p384E 545 S i@ %KAM VEGFF FH & @
MR R AW AER 1 pg/L VEGFEAE T 40
ML120 min i [5G B AR R AR 25 1
P<0.05; 5 pg/L. 10 png/L VEGFER 40 i
60, 90 min/i7 &l 2 FEAIC R BT &G AR, P<0.05,
YEFI120 min i [R50 2 BE T A AR5 B35
FAA%, P<0.01. FISB203580FH Wrp38{s 5 1% il
., AT LU 2RV E G S JH- 98 40 i 7] )5 1k 26
PR I FRAIR(R3).

2.5 A mieE-cadherink & WOLHIMILER £
AR N 5% I P A i S PR G B 3R R
3 AT A5 20 B T 0] FECZE e A0 e Ol i
(EI2A)VEGFi% $2 hjm T 76t 5 5 (K2B)
W1, VEGFRENS A 40 B 05 0 B 35 (0 3%
ik, SRR, 2= A R B R (P<0.01).
SB203580FH Wrp38M A PK A5 5 4% Tl i, wI BHLIKT
VEGFi% S (JE-cadherin ik [FL(E2C), 5*t
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R ) OBIAYE  2006E33188  5814% 558H]

s ' t (VEGF 1’Efﬁ) '

60 min 90 min 120 min
TENR 50.54 +10.23 105.70 + 23.56 115.10 £ 31.09
g 2 184.49 + 336.03 3560.00 +255.17 4337.40 +377.35
1 ug/L 1758.67 +289.46 3124.30+2262.14 2657.43+310.31°
5 ng/L 1 380.00 + 328.55 2 245.60 + 273.24° 2 091.50 +213.84°
10 pg/L 1232.30 +201.04° 2 337.50 + 333.04° 2236.90 +237.07°
SBZH 2 634.23 +375.21 3834.82 +535.79 4.398.40 + 564.76

°P<0.05 vs NYBBH, *P<0.01.

MA(757+£103) b (vs 803121, P>0.05), 5
VEGF#(352+56) LL 45 (P<0.01).

3 1HE

P IR 28 5 B R AT Dby o R M R S AR T
FEA I, A e — NN 2 0 BIE S
R, 05 IR 0 it N S5 R A it v R 4 i
IR REL G 5 IRg 4 i 5 I N R Al
MO B JRg 40 A 2 3 i A RE L R AN B A i
HWNEBAT. BRERIE RS, Cf R
I, J R S IR A 2 TR G B RE ) BREAIC LA &
90 AN PR 5 P A B R T B e A ORD . E
KW, E-cadherinff) R IA Jk/ > 87T 2 i i 1
i e 40 A, HL R A i 3 T PR A R B iR ) T
E(E-cadherin)i% 2% 5 I 40 L A\ S5 R 08 b it v
WY R R 10 T A SRR
S AH LRGBS O S IR R 1, 2 5B
LS IE W 20 R, A A A i TR B
RN —HK 01 Mol E =S M E A8
B S, At R3S A TS e 4 i [ R 0
oo BEBUERRIMROE R, M DR 731 E
DN A 21 it 67 40 L DR 28 v, ) e 2 4 i
T KR R A )17, E-FhI A S 40 la)
(RZE A H, s P s 41 MU E-cadherinff) &
K TN G WAL, AR 2 AR I 23 BOA g AR N A
JH1 #h KL i (extracellular matrix, EMC)"*. g
R A A TRT 3 DAy e 40 P o P 18 e 39 (I ot A
)R T R, MR 41 23 K AF2-3 mm
CLA IS, JRs g i 30 7e 107 LY, PR 4l U
M AR %, I — O R, — H A B
MK g 2R, R 41 23 VE GF R Ik 1Y
i, A R 2, R S T ) 3 5. VEGF
AT i Rg 20 23 i A A 2 R AR KR 7S 1 T
AR, R R e # 1 BN 2R, A AN
Shy I 6 A B A1 70 A TR 7R, AR a0 RE A i

24 HTH, T FLA R 1 R 40 AR At T EE.
FATVIF 5T 3K AV E G F AW BB A JH 96 40 i A 5 3 B
fiE Sy 15224 VEGF T LUk /b i He p G, 41 i
E-cadherinZ Bt 22 (19215 R4 0h, 40 f 1] [+) i 12
BRI BEMK, 5 wg/L VEGEEFHEZIHI2 h,
L A LA, 28 e AR B, P<0.01. [R5
PEFG VR FH Uk 55, S04 e 788 400 i A0 O 1) 6 B %
TEREAT RS, A0 e 4 P A D A kT 3R AS
R R

AT, VEGF AT LU T 41 i 3%
LREEL TR ) 58, VEGFIE T =81l
J B3 T AR, g A AR 2R R R,
Fi5 i 96 200 JH M DR A e e JBE 25, 5 R R Ift A
PR AR RN B, JE N8 PR rh /R S B A% A IR I
AL FAIWFST R B, VEGF ] LS i HepG,
S0 60 e P R AR TG I, RRE DL AR RO
R v JTUIE R B A R 388 nT AR i e 4
L5 P9 Bz 40 R R ARG B, 5 e P Rz A i N I A
A S T AR B 88 T AR i B 5 10 R
1 B 5 5 1 M DR 2T A i B, A R T e 4
HaE S AR TR, 1 ug/L VEGF{EH]
120 minfi. 1 pg/L. 5 pg/L. 10 pg/L VEGF
YER60, 90, 120 min/i 55 KW 40 il ) o vk
FhPHVE RS, T A b, 255 B PEok
e BE M, P<0.0550P<0.01. S5 iR 41 a4
AP T 85 B B S 2 A P sl 99, A e 98 400 b O D5
KR, SRAF R RE .

VEGF 3 T 4 4% #5, 15 03 5 e 40
60 7 SO R0 BV L, SRR At () 5T 1 86
YEFA G WIFUVEGFER M5 516 &1, JF
BTV EGF R AEAE W) 2 A IS 542, ] BE
NI VEGF 5 1 iR 12 118 5 4 B% 1 T 0 AL

4  ZENW
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