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[FHE] BW:HITETEEH KRB RN TET, M8 N EAKEF (VEGE) Kl & W B 41 M A K W F 32 1k 2
(VEGFR2) 1 HepG2 33k , o AT B 6T R HE BRI o 77 3% « BOW Bk 1301 HepG2 41 i 1 3 x 10°/mL B 40 i B g,
BEANTF 35 em® B IR AP G35 24 h G 45 26, 20 5 2k B ER UK X B 4 95 5 R IR JRURL 25 40 7 S R TR A0 K IS R AR A (kB X
wmol < L™ 25 ¥ VE A 24 h, R RT-PCR ¥ ¥ I £ 40 B 4] HepG2 41 i v VEGF mRNA K VEGFR2 mRNA [ 3 35 7K F;
Western blotting 3 4l 4 &b 40 HepG2 4 iift VEGF Jz VEGFR2 IR M E B K T, B8 55 I8ME 4 K N8 T4k 40 VEGF &
VEGFR2 mRNA X £ iA f0 0.22 £0.02,0.09 +0.02; %F B8 4 &y 0.55 £0.03,0.53 = 0. 02; 75 5 BEHE 24 K B8 i f&k 41 VEGF,
VEGFR2 & H X 554 0. 33 £0.06,0.25 0. 06, %F FE 41 J7 0. 95 0. 03,0.78 0. 03, (P <0.05) . 57 85 s 4 K JI§ i {41
HIFER 24 VEGF J2 VEGFR2 mRNA RiEFE AR BM TR HA, HAOKIE A A KRB MK TR A, &ig:HH 5%
i 299 2K Jigt BT 4% B 2 4100 <4 o 98 i A8 ) A s B0 4 g VR T, ELAE T T 8 R IR JEORE 2 A T TR A T I T AE M (A
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Anti-angiogenesis Effect of Artesunate Nano-liposomes
on Liver Cancer Cell Line HepG2

ZHAO Chun-xia, SHEN Xue-song" , JIN Mei-hua, HUANG Li-fang, LIU Han-fu
(Guilin University, Guilin 541004, China)

[ Abstract | Objective: To explore the effect of artesunate nano-liposomes on vascular endothelial growth
factor (VEGF) and VEGF receptor expression in HepG2 cells, provide the basic theory for liver cancer treatment.
Method: HepG2 cells were cultured in vitro. Expression levels of VEGF mRNA and VEGFR-2 mRNA in HepG2
cells were evaluated in the control group, the artesunate active pharmaceutical ingredient ( API) group and the
artesunate nano-liposomes group by using RT-PCR method, protein expression levels of VEGF and VEGFR2 in
HepG2 cells were detected by Western blotting method. Result: Compared mean values between the three groups,
the artesunate nano-liposomes and the artesunate API could decrease the protein expression levels of mRNA and of
VEGF and VEGFR2 in HepG2 cells (P <0.05). The expression intensity of the artesunate nano-liposomes group
was lower than that of the artesunate APl group. Conclusion: Artesunate nano-liposomes could inhibit the
formation of new blood vessels, suppress tumor cells and have the potential use for the treatment of liver cancer.
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i g i) A A i R A L 0 R T AR B, AT R
ik 96 44 ) B AR R PR AR R o BT AR A AR R X
Sy FifrJgE 400 it 2 B 1) 3 T A R S 0 DR O A e o o A
A 8, DD U e A 1) S T R R 3 AR A i
TR I L T 55K (artesunate) JEHA
52105 S5 A8 I BUIE R 25 75 5 R (artemisinin) 1Y 7K
PEAT AW, 22 T 40 BORNIR 7 1 R 92 L 1 e
g MBEE WOk BT B G R A W
Jifg /T, i 02 % 22 24 it 245 1) iR 40 i HL A TR
T R AN R T R A bR
I R A L R AR T W B A G, R
PR 22 IRITRCR N EAR . DR I T B TR 1Y 9% R A
FR A0y e R Bty 1) A 8 % o AR R IR A Dy —
Fowr B 25 Wy 8 4A , oA 2 e /b 25 WA T R i LR
25 W) A KRN % 8 #0455, EL B oA AR
0 A TG F M RN G e A VR o 0 AR SR 4 e 8
25 ) 3R A, B AE K 25 ) 19 I TR0 PR B[], BE AT AR
SEAEAE R A, S SR 25 W B R AR O
BEER AN KNG B2, 6 T 75 6 % R BT b 98 1 FH A e s
KK NG AR BT B A L B R GEA TR
47 P gge A FH A B[] ek B A 0l it 5 AR B 1
W A WL AR O B AT T S AL A R
1
L1 4iffs  AJHE HepG2 4 g bk Hy AR AR B2 2% B B
2SI L T AL
L2 250 Rk 7 s BRE ROk 2 (FEMR RS 25 F
FRZS m] 4 41 4t 5 050409) |, 5 i85 5% 15 99 K A T 1k
(R EA AR, 22 REELERX™),
DMEM ¥55: 5t 4 i (4t 27250018, 35 [ GRL
Gibeo A ), 76 3 JFUA B A= 40 1L ¥ (WL R LB
FHEABR A F]) |, Trizol (Takara 23\ ) 5 5 #% 51k ) &
(Takara /W) ) , PCR JE R 3519 ( LAY T#
AMAT ), TagDNA R G HG (R AL HRAH ),
Western ¢ Ip 4l fitd 24 fif W , 2 11 i #0 1 7] PMSF,
BCA & [ e 2 i 0] &, 7002 4 11 04y - it
#E, BB A VEGF B 50 [ 1 4K (1:200) , % bt A
VEGFR2 37 (4014 (1: 300 ~ 1: 1 000) , B-actin $i
T, B A e W BE bR g b 3 T b ROIgG
(1:5000) , (¥R A2 4 28 AR .
L3 X8 4B 5246 (35 B Thermo Fisher
/v F]) ,MLDEL680 AU 5 A ( 35 EAA AR A F] ) , 5 4h
S (H A RAR) , ME G RS RE
OoHL (35 E Thermo Fisher Sorvall) , fH J& = % 1L ('
MEAER A RA A, HEKBHR (R4

FRALER) ) HL R (1 [ Startorius ), K& 4™ 15X
(5= Biometra) , & 19 FL A1 VKA, 2 T %% B AY
(Bio-Rad A 7)) , 4> B h B &E e U4 o i R 48 (7
THRHENRARAA) .
2 Hik
2.1 43R HepG2 40 bk % #r ik & e,
FHE 12% /A= 13 19 DMEM [ (IR 05 15 77 3%, & 5%
CO, K5 #5246 (37 °C AR 95% ) ¥53%,2 ~3 d &
A1 U, BN B 30T 40 A i s 3 x 107 240 g B
WL RN T 35 em® BESRILh4RSE S 55,24 h R4 2h,
3 VA B ER AKORT BRZH T v BE R OB 24 20 O R
B2l K G T 1A 4 (v B 35 0 50 pumol - L) A 24 )5
24 hilt £ & 1o
2.2 ;W HepG2 #fi i h VEGF 2 VEGFR2 mRNA
ek K WO 45 21 4N 4% Trizol 146 B 45 43 51 48
OB RNA, R R 5% 5538 7 &8 RNA 2 5% 5% A
¢DNA, 5| ¥ ¥ %1 % i Primer Premier 5.0 %4 i% 11,
VEGF 5|4, I i#:5'-CGGATCAAACCTCACC-3', F
W%:5" -ATTTTCTGGC TTTGTTCTATCT-3', ¥ 14 P= ¥
Jr Bl 102 bp, iR kiR E 45 C . @QVEGFR2 5]47,
. 5'- ACAGGC AACATCGGTCCA-3', T iif:5'-
GAAATGCCACAA TCAAGATGTC-3', ¥ 14 7= iy - By
125 bp, iR kiR E 60 C. QNS | GAPDH, |-
W#: 5'-CGAGCACAGAGCCCTCGCCTTTG-3", T i
5'- GCCAGATTTTCTCCATGTCGTCCC-3', § 14 = ¥y
F Bt 313 bp, i KR 58 C o MR4E Taq il 1568 454
FEATEFE 4 PCR G S 80 & . 94 C WA
2 min, 94 C728¥E 30 5,72 C ZEfif 30 s, AS[A] iR EEH
& 30 s: VEGF Jy 45 °C, VEGFR-2 7 60 C , GAPDH
58 C o RN 30 M, )5 72 C ZEff 10 min,
SRIGH 1. 5% By REHHEE B HL K 30 min, S5 H 4 H
Bl B IS AR o0 AT R e X 3 7 ks R AT 4y
BT, 43 000 W 5 45 47 3 A WO BE (A) 4% B iy A
VEGF,VEGFR2 ¥ #4454 5| 5 4 % & GAPDH ¥ ##
M A HAE R 3 mRNA K958 T8 5
2.3 HepG2 4l g B2 111 42 UG I HepG2 4 ifg
' VEGF Jz VEGFR2 By R EKF  hlii s
2 A M, AR AR T O R S B R R 1,
PRI E BB H W E G - 80 CfiEff, Western blot
i VEGF J¢ VEGFR2 £ 13Kk BRZHHL 50 pg
AL L3 Fm A 4 x SDS #f fh 7 R (10%
1 mol-L~" Tris-Cl pH 6.8,4% SDS,0.2% 1 i # ,
20% 2-iFk 2, ,40% H ) , 100 CHn#i 5 min fi
HARE, 2 12% (VEGF %)) & 5% ( VEGFR2
£ 227 -
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FHE) SDS 75 11: 5 T s Mok Joe 5 M W WK 5, F T ik 5%
% PVDF &, 5% WA Wik &M 2 h J5, B30
VEGF J; VEGFR2 Hii{k (F B 1: 400) FE, 4 C
IR, TBS P 3 W, B 10 min, B i 4 Ak ) il
FRid i FEH/NR P (FBEEE 1:1 000) ZiRBEHE
2 h, TBS ¥t 3 &, & 10 min, %X 5 ECL 5 i
TR o A 3l 8RS & e AR 43 B &R 48 43 Bt
B SR I K EEAE

2.4 geiteEartt B v 25 ROR, ZHBEL
B I7 2257 0, Horb B P FE A H] LSD K 55, K 46 A
HEHRH P<0.05 it 2 HA R &M, A
geit2# o Hr i SPSS 17. 0 Ge it

3 &R

3.1 X} HepG2 ZHjii ) VEGF }2 VEGFR2 mRNA %
RS X RRAH T SRR JEURL 2 4 SRR AN K
RICIRZH 3 ZHAH L #5400 K R 0T A 24 5 R 24 40 1Y
VEGF &% VEGFR2 mRNA ik /> (P <0.05) 3 H
YK PR AR KA AT R 254 (P <0.05) . I
Bl A&,

M 1 2 3

GAPDH(313 bp)

VEGF (102 bp)

GAPDH(313 bp)

VEGFR2(125 bp)

M. marker; 1. % B8 20 ;2. 7 # B8 JFUBL 25 50 pmol - L™ 45
3. 95 BE G 4 K N B A 50 pmol - L' 4
1 RT-PCR 447 &% VEGF 1 VEGFR2 mRNA i tb %
*1 £KAIEH HepG2 A1 VEGF,
VEGFR2 mRNA #83 Rk (x +s,n=3)

e VEGF VEGFR2
21 5
/pmol - 17! /GAPDH /GAPDH
X R - 0.55+0.03 0.53 £0.02
LR A 50 0.35 0. 04" 0.28 +0.03"
L AR 50 0.22+0.02"%  0.09 £0.02"?

T S xR H e P <0. 05 ;45 7 15 B AR J5URL 26 He 45 P < 0. 05
(F2H).

3.2 X% HepG2 4Ufii )y VEGF, % VEGFR2 & [ %15

52 Western blot 34 VEGF & VEGFR2 &
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FI 223k, 40T 7R 75 8 B TR 49 K IR I /R 41 1) HepG2
Yl VEGF Jz VEGFR2 [ 7% 1132 15 B AKX F 5 R
UYL IR, P <0.05, 2 R A5 E X, WH
2~3 k2,

- actin

VEGF

L XF BB 2. 7 35 BY IS JFURL 24 50 wmol -L ™' 415
3. H E IR AR NG B4 50 pmol - L4 (& 3 [A])
B 2 Westem blot il &4 VEGF E B KAtk &

3 Westem blot il £ 40 VEGFR2 E QA RiA L&

*2 &AIEA HepG2 #fi VEGF,
VEGFR2 EARZE(x£s5,n=3)

e VEGF VEGFR2
£ 5 , , .
/pmol L~ /B-actin /B-actin
Xt 1R - 0.95 +0.03 0.78 0. 03
T RS R 2 50 0.82 0. 03" 0.53 +0.06"
T PR AR K 50 0.33 £0.06"*  0.25+0.06"%

4 itig

1A P9 B A AR TR (VEGE) BLAT 2 32k i % P9 1
MRS ¢ HEBH AN 5 SR AR LA B L A I
fEM o VEGF 532 {R45 & J5 , ol il 22 24/ S i
e (MAPK) A i i 1t JJL B -3 -0 W/ 4 11 il B
(PI3K/AKT) {5 5 ¥ 5 3 5 , 15 5 9k L2 4 1A B 41 g
A7 22 53 3477 A0 L3 R R R A TR R I
A T, AT S T 2 24 R 5 R A 5 ek ek R 1
PR L R . R Sl A VEGE [N 7 53
T I L AZ AR A 2 ik T LA A0 A e g R 2 0l
0 I, 2 S b 98 A 1

T i 2R IS 3 L A R R I B TR AL
il 45 IR 22 A H BT AR SR B 5T 4R R 7 R
2K B VA LRI 6 B R DR 24 R X R A 2
AENA & M T 9 b R 40 i B9 VEGF K VEGFR-2
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mRNA FIEFIE 1 RIK (P <0.05) , H 49K 5 BTk
41 VEGF J% VEGFR2 mRNA 23k I8 14 235 (5 F 5
B (P <0.05) o 456 A BRI 20 ff 28 4 4 il
RIS SE R, M2 B A F) 50 pwmol - LB, 3%
B 44 K i T3 AR 1) 48 L A= K A i 32k 90. 9%, T s Bk
T 0 4 2k 85, 1% %) Tl 2 o B S JEUR 25
FIT 8 35 e 99 K A8 53 1k ¥ 0] 3@ o 0 ) VEGF K
VEGFR2 [ 3% 35 00 il it 98 1l 587 79 A= 1, DA 3k B i
S 0 E Y, LT s 35 TR 40 K R BT AR A 5 1 s 3R
P SR 25, 40 K g J5 A AT A 8038 Jin 25 W) 16 B ek g
R

Y TR AN 5 0T DA S0 4 R S G A (H R
TG B0 AR N AR R RBOR A IR AL T 28 A
T AR RS A 0L R 3 H 24 41 R BT b &
A B JBR 1L A B S 2 1 A B R KOG B AL TR] s O AE
FH 0 12 W 2 07 36 B0 4IE R0 58 124 7 25 %0 1045 43 A ok
g it 2 b 38 A Fp it — 20 D58 45

[ &% 3Tk ]

[1] Gerald M M. VEGF receptor signaling in tumor
angiogenesis [ J]. The Oncologist, 2000, 3.:1634.

[ 2] Hyun]J B, Jeong H L, Boh R K, et al. Anti-angiogenic
effects of thioridazine involving the FAK-mTOR pathway
[J]. Microvascular Research, 2012, 3(84) :223.

[3] BIER, B, SRR, KK X I 2 200 i
R EARKETFESERGTFRIORIT]. P E LR
J5 #2745 ,2007, 13 (6) :66.

[ 4] BREAAESE, BEEM ORWIA, 5. TR 7 0 i N 3L
MR RS L8 N B AR KRR TR SE IR T [T ]
R S 5 ) o 4, 2009,15(3) 244,

[5] X HAHMMIEENSEE B EwT]. 252
45 ,1992(4) :317.

[ 6 ] Ribeiro I R, Olliaro P. Safety of artemisinin and its
A review of published and unpublished
clinical trials[ J]. Med Trop, 1998, 58(3) . 50.

[ 7] Efferth T, Sauerbrey A, Olbrich A, et al. Molecular

derivatives.

modes of ac-tion of artesunate in tumor cell lines[ J].

Mol Pharmacol, 2003, 64(2) . 82.

(8]

[9]

[10]

[12]

[13]

[14]

[16]

[17]

[18]

Johann-Liang R, Albrecht R. Safety evaluations of drugs
containing artemisinin derivatives for the treatment of
malaria[ J]. Clin Infect Dis, 2003, 36(12) . 1627.
Barradell L. B, Fitton A. Arteaunate; A review of its
pharmacology and therapeutic efficacy in the treatment of
malaria[ J]. Drugs, 1995, 50. 714.

Rasheed S A, Efferth T, Asanani I A, et al. First
evidence that the antimalarial drug artesunate inhibits
invasion and in wvivo metastasis in lung cancer by
targeting essential extracellular proteases [ J]. Int J
Cancer, 2010, 127(6) . 1475.

PRV T, skumdR, IR, . IHREIE KR BN
KABLAN /N BRAS A i H22 p R se (7). A E s
B2 e, 2012, 18(2) :153.

Bta, PO, 25 h, A5 B IR T Y ) A% B A A
PRI LT]. b 928 J7 ) % 20 7K, 2012, 18
(3):29.

ARG, W, R, AF. R AL E R AR 5 A
B ) A e HHE i MR AR R [T ] Hp S O 5 A 2

Wi, 2012, 18(16) :19.

B, BRZE, ke, % SHRTFEENHEE
Ji B BT By B e A TP [0 ] . b [ 92 38 g ) 2
Wi, 2012, 18(3) . 143.
GRS, BB E. T IR 9OR I BRI
P9 HEPG2 20 AR FIRF 52 [J]. R B B2 %, 2011, 24
(6):638.

Shen X S, Su Q, Qiu Z P, et al. Effects of artemisinin

o

derivative on the growth metabolism of tetrahymena
thermophila BF5 based on expression of thermokinetics
[J]. Biological Trace Element Research, 2010, 136
(1):17.

Shen Xuesong, Wang Tao, Jin Meihua, et al.
Microcalorimetric studies of the effects of artesunate
liposomes on the Metabolism of Escherichia coli during
growth[ J]. J Them Anal Calorim, 2012,107:1307.
WER, b, &XE, 5. HHERIKIHRAKE
REEA 2 [T]. 2 EERZ,2011, 22
(2) :384.

[ DTS L5

- 229 -



