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Antiangiogenesis agent bevacizumab blocks the promoting effect of vascular endothelial growth factor on

proliferation of human hepatoma cell line HepG2
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[ABSTRACT] Objective: To observe the effect of bevacizumab on the proliferation of human heptoma cell line HepG2.
Methods: The expression of vascular endothelial growth factor (VEGF) and its receptors (VEGFRs) in HepG2 cells were
examined by immunocytochemical staining and RT-PCR; ELISA was used to determine the level of VEGF in culture
supernatants of HepG2 cells. The proliferation of HepG2 cells was analyzed by MTT assay after treatment with rhVEGF and
bevacizumab separately; the expression of VEGF was examined by RT-PCR and Western blotting. Results;: VEGF and VEGFRs
(Flt-1 and KDR) were expressed in human HepG2 cells. thVEGF increased the proliferation of HepG2 cells in a dose-dependent
manner within a concentration range of 0-100 ng/ml; bevacizumab inhibited the proliferation of HepG2 cells; the inhibition rates
were (8.76% £1.15) % ,(26.8341.20)%,(31.87+1.30) % and (28. 20+ 1. 28) %, when the concentrations of bevacizumab
were 0.1,1,10,and 20 pg/ml,respectively. Expression of VEGF in the HepG2 cells was increased by rhVEGF and inhibited by
bevacizumab. Conclusion; Bevacizumab might inhibit the proliferation of HepG2 cells through blocking the effect of VEGF.
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1.1 EZ&X A  RPMI 1640 5 3% 5 F1 /N 4 if i
(FBS) JJ B Gibco 2 Al ; mRNA i 2 i 7 & . RT-
PCR R & H TaKaRa A @ ; PV 5 ik fu %
A0 H Ak 25 R S B AL s 2 SN A F s N VEGE
R IR0 &5 08 F IR YIS 2L A A W s RPN VEGE,
Flt-1.KDR Z i 2 —$i IgG-HRP ¥ [ 3% [ San-
ta Cruz AH]; — P Bractin RPN B P B I 1E
LA F S MTT A3 [H Sigma 2 7] 77 b 5 A3 71
B EF= o drai, NE4L VEGF(thVEGE) 3 H
Peprotech 2% &) 7= lilt ; bevacizumab (i /i % : Avas-
tin) 1 B 2% [ Roche A #] .,

1.2 @mie3dic  ANNF 40 Ak HepG2. W B 40 i
# ECV304 H & 10 % /NF I (1) RPMI 1640 1 9%
B E 37°C AR E 59 CO, W7 AR 55 77 L 15 IR W0
1YWL (T 8 2 VR 38) ,48~72 h ALAR AL AR T H
0.25% B8 ARG AL .

1.3 KA@M 54 VEGF AL 2k Rk B
FEAN MO F, AR A0 i A K 2 2 R A R [ e,
AN AL 2 Y 4% PV D ik G s 24k i) £ 1
PHEAT, Pt N VEGF ZHH PBS #% 1 : 100
BLRPLAN Flt-1 . KDR Z 5t PBS 4% 1 : 50 M
B [mI I ¥ PBS AU — P 0, BH PR AR 4 D 4 iR
P H IR B € OR

1.4 ELISA *k#& 03 & L VEGF RE B3
AR HepG2 41 ML RN TR F2 0. 8597 24 h 40
I BE i e TE Il ¥ RPMI 1640 85 77 %6, 4k 4 i 9%
AN 48 h JE W 5 X105 AN L85 7R, 4°C 2 500 X
g B50 30 min, BB, —80°CHATEA M, il W
VEGF & [ JE M ¢ #% 1 VEGF & 03 57 & 2k 17
BEFRAX 490 nm AL PG 2 (D) AH , AR 48 A5 AE & ) D
B SR bRV 28 05 B2 IR 4l il B P VEGE
WRE, LI 3K,

1.5 MTT &EMEmiesgaE MKW chVEGE
XF HepG2 40 Ha 3 55 1) 5% ma, I 2 24E K 31w
HepG2 #4196 fLE5 IR . 10" A /HLL K5 9% 24 h
R 0 WG B S5 o4 4 TE I E RPMI 1640 K5 97 5 4k 43¢

R 9% 24 h, J5 N rhVEGF i 2k & 0 53k
12.5.25,50,100 ng/ml, BN 8 MR AL, 4k
e H 72 ho MTT A48 i A= K 0, T4 e e J%
A EEEE D E G K 570 nm), DA E by BE AR R
6B FEAR Ry P AB K 5 I R0 ith 2k

J KM bevacizumab XF HepG2 41 iy 8 58 14 5%
Wi, B 55X 10° 4 /4L HepG2 0 96 L F# A b 1%
# 24 h JEIMAE bevacizumab W) G 1L 85 77 £, 1F
FLERIE YN R 0.1.1,10,20 pg/ml, FANIRIE B 8
AL AR E 48 h 54T MTT KL, vl 55 40
HAH R = — HA4 D ME/ B4 D M) <
10096, LAWK BE b B AR R, 3001 2 20 G0 A b, 2% 1 3k
g, DL ESERR IS 3 K,
1.6 RT-PCR M & VEGF A # Z kA& H 69 & &
¥ HepG2 481 F 6 FLEF 7= M, 5 X 10° 4N /4L,
WL B — 0 0 B AR K A B AT S RNA 1 32 B LA A
M40 He h VEGFE,Flt-1, KDR mRNA %3k 4% 0, DA
W41 &R ECV304 Jy FHHE X B, 53 LA 100 ng/ml
rhVEGF M 10 pg/ml bevacizumab 4} ) 4b 28 41 Jfd
JERE, & ¥R 3 N AL, LR I thVEGE Al
bevacizumab ¥} VEGF mRNA 3 iA 1/5 W 1) 5% W, G
M7 RPMI 1640 R 78 B AE 2 o0k i, e 40
2 B RT-PCR W A1) & #0520 B AT 5 RNA $2& B
RT-PCRY M4, ¥ ZH K. 95°C FAZ M 10 min,
94°C M 1 min, 60°C 1 K 1 min,72°C ZEff 2 min,
30 MBI Z )5 . 72°C FRE AR 8 min, VEGF 151 4)
ML IEBEGI M 5'-GAA GTG GTG AAG TTC ATG
GAT GTC-3', s 5| ¥ 5'-CGA TCG TTC TGT
ATC AGT CTT TCC-3';Flt-1; IE 4 51 %) 5'-CAA
GTG GCC AGA GGC ATG GAG TT-3', 7514
5-GAT GTA GTC TTT ACC ATC CTG TTG-3';
KDR: IE 851 % 5-GAG GGC CAC TCA TGG
TGA TTG T-3", 5854 5'-TGC CAG CAG TCC
AGC ATG GTC TG-3", PCR F=#1E 2 % T Hg Bl it
JRE Uk gr B, 5 A oy B AW %25 B . Lab
Works BAFREAT BG40 B o D e Bk e vk 4% Al 1 °F
B EAE I B FEA VEGF 5 Bractin HLHK 47 1)
S 3) AK EAE L 2 A S JLAE N R A
1.7 Western EP i #4M VEGF @&k ¥
HepG2 4l 8t T /N H5 . 1 X 10° A4 /i, BA 100
ng/ml rhVEGF # 10 pg/ml bevacizumab 73 ] 4t 3
AN A, 7 9 AT DU thVEGE A1 bevacizumab X
VEGF H HRE & W, L IME RPMI 1640 55 7%
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BEAE s oo B, SR gL ¥ PBS Bk 3 IE A
400 ] AW UK ERE A M 30 min.4°C 4 500X g
250 10 min, $& B I T B TR B S HE4T SDS-
PAGE. ¥ 5, % 5% BSA ) TBST =& 14 1 h, I
A VEGF 5 B-actin Hu ik, 4°C KB, A 1gG-
HRP —#Hi(1 : 1 000) 242, Ve 5 & (1,

1.8 it Fa® Gt AR A SPSS 11,5, K
R 2 7 2 49 871 (LSD) ¥ 43 81 thVEGF . bevaci-
zumab % HepG2 4 i 3 56 X VEGF mRNA A% %

e
oe° ¢

X1 FEs 4

RN, P<0.05 NZERALHFE X,
2 5 R

2.1 HepG2 @}z ¥ VEGF.Flt-1, KDR & & & &
B a9 R A G A M A 25 A I 45 R R WL HepG2 4
o B W VEGF Flt-1 }2 KDR [{1%i%, Hotf VEGF
FE T R R LT Fle-1 K KDR AE i 5t F g 5 wp 3
FKIE(E 1), RT-PCR I &5 xR 8, HepG2 W
¥4 VEGF.Flt-1, KDR mRNA (£ IE(E 2),

B 1 SeEMpEWFEEEN HepG2 H A+ VEGF(A) Fit-1(B) .KDR (C) 8 &%
Fig 1 Immunocytochemical detection of VEGF(A),FIt-1(B) and KDR(C) expression in HepG2 cells

Original magnification: X 600

I M bp

I 2 M

— 600

— 400
— 300

— 100

bp bp

— 600

— 500

— 400

— 300
500 200

— 100
200

2 RT-PCR %44l HepG2 4 ffi f VEGF(A).FIt-1(B) .KDR(C) mRNA #j &%
Fig 2 RT-PCR detection of VEGF(A),FIt-1(B) and KDR(C) mRNA expression in HepG2 cells
1:HepG2;2:ECV304(positive control) ; M: Marker

2.2 HepG2 fmfiedz# L& VEGF K-F HepG2 K77
FIE W A A VEGF 8, HOWK O (564, 2418.3)
pg/ml, UESE T HepG2 41 v] 43 VEGF 11,

2.3 rhVEGF st HepG2 m 3¢ 34 49 % A
W rhVEGF X 40 ¥k HepG2 3547 (i 1k 14 5
45,12, 5.25.50,100 ng/ml 41 D {854 % 0. 14,
0.15.,0.23.,0. 40, 5% M4 (0 ng/ml rhVEGF, D
0. 11) A B 22 394 Gl 2w (P A 4 Bl ok
0.023,0.002,0.000,0.000), f£ 25~100 ng/ml &
FEl Py A2 HEVE B rh VEGF 94 B2 1) 388 vy ifg 34 a8, 22
A TE (B 3)

**
- R ‘
12.5 25 50 100

0
0

thVEGF concentration Pg/(ng-ml™)

3 rhVEGF *F HepG2 40 R rY {2 #t HE5E £ A
Fig3 Promoting effect of rhVEGF on HepG2 cells growth
* P<C0.05, " * P<C0. 01 wvs control group(without rhVEGF)
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2.4 Bevacizumab 3 HepG2 #a 2384 69 & v A
[l & bevacizumab % I3 41 L ¥k HepG2 1) 14 58
AAHIE R L0.1,1,10,20 pg/ml 4140 f 38 58 400
AN (8. 76 £ 1. 15) %, (26. 83+ 1. 200 %,
(31.87+1.30)%.(28.20+1.28) %, H ' 1,10.20
pg/ml 415 % AU T 2 R 39 S vk 2% 3 (P {8
43914 0.001,0.000,0.001, K 4),

Inhibition rate (%)
L2

0.1 | 10 ) 20
Bevacizumab concentration Pu/(ugml’)
4 Bevacizumab I #] HepG2 ZH AR 1Z & 15 R

Fig 4 Inhibitory effect of bevacizumab on HepG2 cell growth
** P<C0.01 vs 0 pg/ml bevacizumab group

2.5 RT-PCR # M HepG2 %8/ VEGF mRNA &
ikey A  rhVEGF fF H T HepG2 41 i J5, H
VEGF mRNA ik &3 i (P=0. 000) ; Ifl bevaci-
zumab fEH 5 ] VEGF mRNA X& &> (P=
0.000) . A 1t . rhVEGF #[ {2 #f VEGF mRNA [ %
iE, 1M bevacizumab N #1 #] VEGF mRNA [1) % &
(K 5),
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5 Bevacizumab.rhVEGF 3§ HepG2
R H VEGF mRNA 3% &) M
Fig 5 Influence of bevacizumab and rhVEGF
on expression of VEGF mRNA in HepG2 cells
1:Bevacizumab; 2.rhVEGF;3:Control group; M: Marker

2.6 Western FPiE4 M HepG2 @i ¥ VEGF & @
k369 T4 rhVEGF 1EH T HepG2 41 5, H

VEGF & A #£ 1A &3 I ; M bevacizumab /£ H J5 1
VEGF A RKE &= Hib, Ha A RT-PCR — £,
HE—BUESE T rhVEGE W {2 i VEGF )&k, 1
bevacizumab Wi VEGF £ IA (K 6),

| 2 3

— -h — rhVEGF

- - S — oactin

6 bevacizumab,.rhVEGF 3} HepG2
i VEGF & 8 3R i ) i
Fig 6 Influence of bevacizumab and rhVEGF on
expression of VEGF protein in HepG2 cells
1:Control group; 2:rhVEGF; 3:Bevacizumab

3 %

Bevacizumab &£ X VEGF N L& B —Fh &
MNP ST REPU AR, 2004 “FE 4% 35 [ FDA #tHE A
TGS W W ST R 9T L LR LR
/N 240 PG L B R A B A R AT AT, bev-
acizumab X JH 9 (0 1 R 97 20 T 30 L 11 3991l oK 1k 56
(145 KL W] . bevacizumab 25 DL &I A HAb AT 24
Wk erlotinib #8 45 — a2 (¥ 5T M98 1 H ™', Calvani
LR 9T K B, VEGF/KDR/hypoxia inducible fac-
tor-1 alpha (HIF-1 alpha) H 43 W i& 72 A [F] 2 B Hb
I TR AR ) 4 g A0 T ) 2B AF L bevacizumab 1 3l
Ik B 23 W 34 A A0 T &5 T o AN N i RS B, O HL &5
I A1 A 5 A % HT VEGFE 897 BUK BN 25 2 4%,
XMW E T bevacizumab IR ITFIT R,

VEGF = SR U T i J53 40 Mo, 5 9 LB o 55 e
P LR R EROR R TR MO A VEGE BB &
Fas 12k VEGE = 24E F T 1) it i 1.
VA B A W T S AR I A A A D L AR B AR T 5
KRB, Z B MR A1 B 5 A7 /5 VEGF Z k1) %
ik AMIEYE VEGE nl ol e 40 i ) VEGF 52 &
PER T ieg 40 ™), CFE s (i | B8 208 AR/ Al
o it | IR e L T 4 I AN FL R s B3 T W VEGF
ZARFIL IR IX L IR 40 i B AFE VEGF I A &
WAL B Py R AR A TR BT e A K
AT W, VEGF 2463815, HoT BB A2 76 B 20 WA H 7
Ao ABFFORIL A0 MR HepG2 40 i & o A I
ff /£ Fle-1 f1 KDR ) & 3% ; ELISA f I iiE 8¢
HepG2 FFH 40 i 1] ) W VEGF 75 [1; AN rh-
VEGF {23k HepG2 40 I 489 52 , JF 52 B 42 4K A
PRGN, 42 7 i 40 Al W] g A7 /8 VEGFE I B 75 W
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YEH ., RT-PCR 1 Western E1 78 45 e ¥y B /R, rh-
VEGF A€ ¥ HepG2 41 i VEGF )3 ik, 4 7R bif
5 T e 40 0 1 38 5, L or W 1Y) VEGE 8 2, i
= s VEGF ¥ {2 38 88 56 1 H . el ol 3 A0 4
I, T 9 40 e AR T BEAE 7E VEGFE 19 B 40 W B

AW 5T ¥ bevacizumab 7E & 4 H # 1 H T
HepG2 40 i, 45 R & I, bevacizumab | I
HepG2 4N i 744 55 , 11 H. bevacizumab 7 A T HT &
a0 )5, JE VEGF RiEw D>, Bt HER, bevacizum-
ab 7] A8 L B W VEGE 1) [ 43 W 3 42 11 4100 161 40 A
W 5E, HLRE A 38 5 40 6] 3L VEGEF 13 348 9k b,
Hurth CH MR REY, X+ VEGF 2 kK ik
PE A PR 40 i, A JEYE VEGE Al il VEGF 32K 1)
TR I AL LA R Ak L DT 3 G 1 4 i T 2 g
FILW AMEE VEGF 8t VEGF 22 44 Ji BFn] 3 41 3
BB, Vieira 257 B 90UE 52 VEGE [ 4 3 AL 78
FEODR 6 il i A= A7 b A7 2R Ll i VEGEF 8¢
VEGFR [ H A0 44 (6 BEL W7 A FH 2 m 73 S22 400 451 i e
i 1 18 5,

g5 BTk AW 90 S 40 R b AE 75 VEGF
A VEGFRs 3Lk, Jf v G177 VEGF ¥ H 73
PE RS AT AR 1 b 88 40 B 18 5 138 3. TfT bevaci-
zumab 7] LU & BT VEGF 1€ 39 58 5 F ifg 30 4
98 4 R ) 1 B L X O B R UL AR L2 ) bevaci-
zumab [FH0 R 1 FH B2 4L 787 I B2 (i 4 . T R
FLAE 40 Mg v 77 6 W op 558 T SR 50 Al
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