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Abstract

AIM: To observe the effect of ginsenoside Rg3
combined with sorafenib in inhibiting tumor
growth and neovascularization in nude mice
with in situ transplanted human hepatocellular
carcinoma xenografts and to explore the possible
mechanism.

METHODS: Twenty-six nude mice with
highly metastatic human hepatocellular
carcinoma transplanted in situ (LCI-D20)
were randomly divided into an R group
treated with ginsenoside Rg3 (5 mg/kg, qd),
an S group treated with sorafenib (30 mg/
kg, gqd), a combination group treated with
both ginsenoside Rg3 (5 mg/kg, qd) and
sorafenib (30 mg/kg, qd), and a control group
treated with saline. After 2 wk of treatment,
all mice were killed to collect orbital blood
samples. The tumors were peeled off and
weighed to calculate the tumor inhibition rate.
Immunohistochemical method was used to

2016-02-18 | Volume 24 | Issue5 |
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detect the micro-vessel density (MVD) in the
tumors. The expression of vascular endothelial
growth factor (VEGF), hypoxia inducible
factor-la (HIF-1a), and VEGF receptor 2
(VEGFR-2) in tumors was detected by ELISA
and Western blot.

RESULTS: The tumor inhibition rates of the
R group, S group and combination group
were 20.60%, 34.74% and 48.64%, respectively.
According to the Weeb coefficient algorithm,
the combination group showed a synergistic
effect in inhibiting the tumor growth in
nude mice. The MVD of each treatment
group was significantly lower than that of
the control group (P < 0.01), although there
were no significant differences between the
combination group and the R or S group (P >
0.05). ELISA results showed that serum VEGF
levels were significantly lower in the R, S and
combination groups than in the control group
(P <0.01, P <0.05 and P < 0.01), and in the
combination group than in the S group (P <
0.05), but there was no significant difference
between the combination group and R group
(P > 0.05). Compared with the control group,
the level of HIF-1a. was significantly lower in
all treatment groups (P < 0.05) except the S
group (P > 0.05), and the decrease was more
significant in the combination group than in
the S group (P < 0.05). The level of VEGFR-2
had no significant difference in the four groups
(P > 0.05). Western blot showed decreased
expression of VEGF, HIF-1a and VEGFR-2 in
the three treatment groups (P < 0.05), although
there were no significant differences between
the combination group and R or S group (P >
0.05).

CONCLUSION: Ginsenoside Rg3 combined
with sorafenib shows a synergistic effect in
inhibiting tumor growth in nude mice, via
mechanisms possibly associated with regulating
the expression of angiogenesis factors VEGF,
HIF-1a, and VEGFR-2.

© 2016 Baishideng Publishing Group Inc. All rights
reserved.

Key Words: Ginsenoside Rg3; Sorefenib; Anti-
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i, WENEERET KEBESEF-1o; ILE
PR A K Bl 324k 2

BDIRIR: A AR BT A LB AL A A LR
%, RIAANSLHRIE % 34k BA YR HAF
T A KAt B A R AE R, AU TS TR
oo A R AR K B F o 1R A K B F(vascular
endothelial growth factor, VEGF). k&% FH
F-la(hypoxia inducible factor-lo, HIF-1a)#=
VEGFR-289 %A A %, H P xHIF-1a kit 69 T
T A A 2h K A B VR R 69 £ AL

AR, 283, 1LEE BEY, ZNE ASEERBHKEHIAIL
FevBsteREBEKNNEEMEBRFER. BR
HNSBIZYE  2016; 24(5): 670-677 URL: http://www.
wjgnet.com/1009-3079/24/670.asp DOI: http://dx.doi.
org/10.11569/wcjd.v24.i5.670

0 SIA

Ji & YN (primary liver cancer, PLC)s2&llf
PR b DL 0 e e, B AR R, A ERAE T
HmH2L, HRWFREEE LFEast, K
H190% 75 B S 9 i 4 fiid e (hepatocellular
carcinoma, HCC). B ¢3¢ B, o i A 1 5 7
FOEHCCHY 3B A, BRI o i A Bih
TR REIESIE AR K. BRI &2 —F A
HULE A RAEH R 25, HAaTcs 24
B Z A HEH THCCHIRIT, (7 A E, 248
JH g 26 2 AR F R AR JE A B 4 i s gk
J&, BIUCAETE BB 25 [F I, W 78 & fr R Je Bk
G HARAWEIT S — KR g E. AS R
HRe32& T4 NSRRI, AT R
W —REIA B AR AR RS
HBEAMLCI-D20AE AN R, WE T NS -
HRg3WC A IR e P A K S I A )
YRR, SR &5 Rk & F.

1 #RRSEA

1.1 A 8 far 8 BR B B &2 5K % e o
FPT R . SELR Eh W R SR E R T
SCXK(#")2012-0002. A& HRg3VES T
e TR ZR G245 B A IR A =) i B R
Je (% 3%): {8 E G HLL 25 R A 2 w] 77 i
I W B2 A KR F+(vascular endothelial growth
factor, VEGF). K% %5 S K F-la(hypoxia-
inducible factor-lo, HIF-1a). I8 N R AEK
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[A-¥-52{A&-2(vascular endothelial growth factor
receptor 2, VEGFR-2)ELISAK A& |
W E L AR A R A =) 7= 5 ; VEGF. HIF-
lo. VEGFR-2F1B-actin—3iI# H 3£ HSanta
CruzAA]. A il &. LhifkiE o
BUAA & Braford® A& &AM &,
REASTE. WEARGRIWAT T E S
K], 5XSDS-PAGE®E H FFEZ M. SDS-
PAGESRACHIAF & 10X Tris-H&AREA
FLUK R ECLAT IR &I H 5 LS4
VIRHBUR A BR A ).

1.2 7k

1.2.1 AJFH S 46 A5 AR 04 5 50 SRR HoK 2
JHF g BFF 9 A 11 v 6 % N JF i R BB 284 989
i, BAAFREERIK, BYRZ92 mm X | mmE R
e DLIR T EE 325945 mg/kgll VT 56 BRIV B,
FAREF 7 il 2, A DIEREY) O kg, B ER AT
I, BT UITF IR TH, BN, 441 e T
JemESERT N, 42 JE R, SPFZ TR,

1.2.2 %225 26 A iR A B AL 2 B34,
I3 HIRA(6 ), SUL(6 ), BRALH(8 ) FlA: 3
KA (6 R), 7 TR, MR 1R U
o2, MRARIRATRT TS, 29 BT R
H: NS RBTHRe3 5 mg/kg, EEM, 17/d; S
H: ZHAEE30 mg/ke, #EH, 1IX/d; BA4: A
Z B AFRg3 5 mg/kgG RS, [FIR T RAAEE
30 mg/kgi#E B, 10/d, TR A3 Eh /K g ey
9, 1R, S 4ER14 d. B2, B R IRIER
M AL FER R, TETC R S5 A T e BN BT A
9o 75 .

1.2.3 @R E4p4) F 043+ 5 BUF ISR, FRR
&2, MRS A TR T = 2, 98T E
% = (1-REF¥98 it /4 B 2R /K 0 HRZH 73
PR ) X 100%. 3% I Weeb RE R A EBES
R G 2R EARE A, RO 22, Fifl
MC = AXB, HHA. BoHITR P21
FJE g AR 2 Y SEBRAE K E<CRE, BRE
R ERR IR FEER; BC<SthrdKFE<A
B, BEG S RI I AR AR A 2458 b
KESAFIBI, BA R H RIS HEHUAE .
1.2.4 ¥R o2& PVEGF. HIF-1af=
VEGFR-2¢) &k ik: K XWUPA I LABC-
ELISAVL, ¥4t buis el 5 [ A #8044 |,
T BB AR GUAA; N A ML S5 R it A 2 5
ARG & AN RE =3, B
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1 BARBIEBEETE. A ASZ1HRe; B: 24AFE; C: ASEHRgRARNARE; D: A8

B EY). BRI E AL YIHIF-10. VEGFR-2
fghric Wistrepavidin 5 4EM R 454 RGN
fgEY)OPD, HI 1, I ALK ILRIRER, Bt
AR, TE450 nmAb A {E, B R IR S bR
AR AT R R A B, R I e A
ith 2 3R H bR AR AT SR PR
1.2.5 95 4R A0 52 kA 8 48 P e B 5
JE: ()5S 75 SCHR[4) 8 BREAT . R MR 41 44
PR R e, oK, A e, Uk, %R,
BE, Win—di. =¥, DABBFHE A, TR
REY, SRoth, CEERK. ZHREY,
HPEA RS . BLCD34%R0 I P R 40 i,
LY N S R o] R R = R Y A )
R (X40) B A D) Fr, BRI R
S B AR X, SRS TE M LT R (X 200)
W BT SRS AN LT, B ME
TE SCONZAUNL % (microvascular density,
MVD){H.
1.2.6 Western blotik 4] J& 2822 #* VEGF. HIF-
lafeVEGFR-2% & £ ik : % R[S0 ikt
170 SIS ERE AR, il % SDS-PAG, FEAH#E
A ERE K, TS, B, bk S AN
ghty, SR, @i Alphalmage G A HE 43K
HEXVEGF. HIF-1afIVEGFR-2/J:5 FEE(A),
I 55 H AN N (1) B-actin 1A B T4 ELAE.

it AT SR HISPSS17.080 24 # A4t
FHRBAE AT 20, BT Hdi3 Himean£SD
Fow, BIREAR BB LL IR F R A 56, st
BH LA R T K56, P<0.05 M % 5A 48t

2 BR

2.1 XA RN IR A AL A K 6 B AF A R B2
RAMBLALMVDE L RIS REH, AS
TR g3 A IR 2 0920.60%, RHiAF B4
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WA # & 5
A LG RARER
T 5 ML A2 7
FER S XY
KAKLHFRe3
5 & 3R
HCC# ¥ B %
A, AREAAT
A K2 HRe3x
AFJEHIF-1ok &
LA B4 47 )
R, 5k
T B A B o
R p, #—4
BT HBIERA
4R AL,

IR N34.74%, B AL % H48.64%,

RHEWeeb RECHH 7, NS BHRgHR

e JEBA F 25 J5 s 1) AR K h51.36%, (KT

TRIMES1.81%, Wi RICNPRFIME (R,

). LU EEAR S5 SRR, R4, SA

JRA MV DI IR I (P<0.01), {H3

H 2z [0 T I B 22 5#(P>0.05) (K 1, K2).

2.2 &R R A VEGF. HIF-lo.. VEGFR-2

#9 R iAKF ELLSAVES R E R R4, sS4

Sk 2 IMLIE VEGF/K P 350 20 (P<0.01,

P<0.05}P<0.01), BtAH HBSH K EAK

(P<0.05); R K ELAH MIEHIF-10/K F B

AR T AR ZH.(P<0.01), SZHANA FRAR (1) 34

(P>0.05); Be& 5 SH R % 7+(P<0.05); 34

M3 VEGFR-27K1- 5 5% R 2 b #5035 T B 6 22

F(P>0.05)(#2).

2.3 Western blot:k# M 5% 2842 F VEGF.

HIF1-a##VEGFR-2% & ) %k i Western blot

R B R 34LVEGF. HIF-10f1VEGFR-2

AP RIE T A K4 (P<0.05), {HEE

HGH5R. SH A ZEFAHEWP>0.05)(%K3,

K3).

31118

19714, FolkmanZU3ZHE i T s A= K 5 i &

A SR SR BRI, HROR TR S IE AR

[B) (R A OC 2, HE T T MR B I AR BB T

MIMESRE. HCCHE N —Fp “ & i ” s, JL2E

K. KE. %%, EREEMFRESHE

MEZ MR REMEY), EZ2HTHCCEE

B AL, Yo Tz B MR R, IR R YT R

ZE, TG AR IF A I A e — AN 2

FIIRE, S5V 8 A R 1A O, o A

VEGF. [ME4 KK F(Ang-1MAng-2). ik

AT 4 A K KT (basic fibroblast growth
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WiREE
AKLHFRgIA
T B A — Ik
& W RS,
T ARAEA
F 5T WA B
Wl kG, &
TR TG AR R B e,
5 % IR
TR B
R, KRR
Wz — 8
T S m 3% 75
WA, 55
ERKASHA R
BRI AER; 16
JRAN BT K
N, HEBAT
VAR 316 RT3,
M43 16 it —
R,

J3aishideng®

o Dty

¥ D NTR
@

Bl

e

2 SBRRASNRAREIBEBMVDISP x 200). A: A2 1FRe3; B: HRAEE; C: A EFHRGBIESHENIR
JE; D: AEFIEL7K. MVD: e 2.

B-actin
VEGFR-2
B-actin
HIF-10.
B-actin

3 Western blot&ilIZ4ARERLALACPVEGF, VEGFR-2,
HIF-1aB9RIA. 1: ASEEReS; 2: BRAER; 3. ASEE
RgEAZENARE,; 4 AEFHEI/K. VEGF: ME N KK
¥ HIF-1a: i85 SHA T —1a; VEGFR-2: [MENR A=K
[Rf-<Z A2

factor, bFGF). M4 & H-2(cyclooxygenase-2,
COX-2) LA J i /AU 1 A B 240 Jf A BT 1
(platelet derived growth factor, PDGF)%%. M.
VEGF /2 2 A AR e A fix 3 2 A 3 A
T, VEGFHIZRIEAE i I R A J R el 7 v
ALE TR, IGRIF R, & VEGF &K
“FHCCHEF# Fil5 AE. VEGFRE(ERE I 5 NI
MRS . RAREEAIME S TE (VM)
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B8 71, SRR REHARRE & DI <Y, VEGFR-2
F2 2 L) A iR 2E 43 1 M 4 A % I
W 4RREIE EVEGFAK, fEARZ VEGFRH,
ZAZAR S ML TR R Ok R N % ). VEGF
H5VEGFR-2454 &, #id & A C(protein
kinase C, PKC)ilkras(5 5k ik, BuH{t 2
V5 E A (mitogen-activated protein
kinase, MAPK) & %t, 51 IS A 7 40 5E
TR, JHfd M8 0% PR hn, A (e i3k e
ARKAERY SHVEGEERILFRKMR L, M
e FEKps3. %M RN COX-2% 1 g2
VEGF MR, Hrb, g 40 i s A2 = 2
R, ESR A Kk A, i SER RRAE,
T SEC R R B INHIF-1 0%y 1 R 8 %, HIF-
Lo 54 RE N IHIF-1B45 & B RAAHIF-1,
HIF- L 55 VEGF I 4% S35 P A1 = VEGF
mRNA IR 5E M B FiHVEGFRIE L, 2
HE I A2 B

HCCH & M8 i s 7 P s A liif
ST R, B ArE—HkE R FHCCH 7 TR 2y
YRR AR S —Fh IR 2 80 05 . 2 g1
770, BE AT L #Raf/MEK/ERKAE 5%
S, BB R g ) A, AT LA
# VEGFRAMPDGFR A # P i & A4 sl /E M.
%24 B IR bR 22 O Il R T g SRR
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xR 1 SEBMINRSABEEEKRMVDIIEN W& 150
K S e R —
FRUEER R
S48 n TIERE() HEB R (%) MVD L
RZH 6 0.6028 +0.0824 20.60 7.8333+1.1690°
S8 6 0.5000 +0.1105° 34.74 8.5000 + 0.8367"
EX&48 8 0.3935 + 0.0849" 48.64 7.5000 +1.5119°
WIRA 6 0.7662 +0.2468 = 10.5000 + 1.0488
°P<0.05, °P<0.01 vs WIRA; “P<0.01 vs R4E. RE: ASEHRe3; SHH: R, IREE:
AZSEERgIKSTAIIEE; WIRA: FIEERK. MVD: HIIEBE.
xR 2 YA HRRIIBVEGF. HIF-10F0VEGFR-27K SEEVEZIM(ELISATE) (mean +
SD, pg/mL)
Paxi:| n VEGF HIF-1o VEGFR-2
RAE 6 172.7942 +20.5332° 43.3021+1.4220°  154.4069 + 9.5381
SH 6 200.8933+13.2327° 45.7500+2.8917  163.6750 +9.6421
BEXS4H 8 169.9892 +23.7860 43.1575+1.6136™  150.4300 + 13.2194
WHB2H 6 219.1950+15.1014 47.6448+2.1564  156.2208 + 7.8684
P<0.05, "P<0.01 vs WIBLH; P<0.05 vs SLH. RE: ASEER3; SAH: BRI, Bx&4A:
NBSEERGEETAIE; WRH: £I1BEK. VEGF: MIBRREKRS; HIF-1a: 5
BERF-10; VEGFR-2: (1B ERFZA2.
&R 3 RARTRSIEEEVEGF. HIF-10FIVEGFR-2ZEEVAEITZRIAE (mean + SD)
4R n VEGF/B-actin HIF-1a/B-actin VEGFR-2/B~-actin
RZA 6 0.3650 +0.3491° 0.3538 + 0.2324° 0.3600 + 0.3297°
SH 6 0.4913+0.2498" 0.4975 + 0.2262° 0.5013 +0.2753"
EX&48 8 0.3575+0.2387° 0.3000 +0.1378° 0.3071 +0.1909°
SIRA 6 1.1075+0.7724 1.1763 £ 0.7509 1.2338 +0.8080
°P<0.05 vs WIBLE. RA: ASEHR93; SA: RHIIE, BEH: ASESEReKESTAIE
E: WIRAE: H£IBHIK. VEGF: MBARRERKRES, HIF-1a: f&EIFFEF-1a; VEGFR-2:
MEBRREKRFZR2.
B, REAERREMELEHCCIE R, KB FHR  JEJE XS i puse o i — 8 BT 2L, HIR IR
A, RN CEREAFEREANR  SEARCEK. ARRMNMZ. BN, W
R8O A [E SR X 1) 25 BUE BRI, ATt — 2P 4 s R R AR e T RUs R H RTEE A
HTRIT LEFARBIEAEZHCC. s B—AEZERE. AR, REAEEE
fIGIDEONHF R IR FE W] 7 R Fu AR e FFEhfkAbI T #e 28RS BEA B fh= > R
WEITHCCRAH . AL, Rfdejext 97 vl A3 b e 3 e 007 2, R hr ke 24
BT AR 0 AR KA B A e, R R B S R iy T DSR2, C 7
L RPAERIE TR RM VDI BAE T4 iFseRfAEREEE &yl LI AV FE R, #2
#h7k2H, VEGF. HIF-1afIVEGFR-2FEIAKFE  mEyv k.
9 B BRI, UESE T R 4R e me s e e AR ANZRBERgKET LT AMANS, &
RAER A K, FREE N HVEGE. HIF-1afl  AZSHMNE RS2 —, HEEZEAIAS A
VEGFR2WIRIERKIEPUMARNRAMER. BRRAL A R o wME . AEE . 2 an 35
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1EH, NS BHERg3HI I 27 42—
IR HE, 1B ESFDAMMEH T e e 55
PEIOR IR BIGRTT. TR IS B R g3
00 #) P8 200 L 185 5 A0 75 S 4 R T2 B
i 200 M 122 2% R R ORI I A A 1. FRATTIY
ATHIE AT IR W, NS B HERBARAIE
JB KA [7 0 1) 22 Tl JHF-J 4 LR 38 LA P AL
TE B0 S 96 0 F =2 B R BRAE 9 B 705 G
FEH [F S IR TE R 2D . R AR 7T DARR B
NI 40 A% R TR L D-20 9 SRR 5, $R R
Fh 2B G L F R R B 8 7% HEL R A K it
M A BINTE L, 25 SR R B 25845 5 sk
PO R AR K IR, NS 2R g3 B2 140
TR % N20.6%, AR e AR 2 934.74%,
1M P 25105 Ja 09 22 ] DLk 348.64%, M2
AR PR B B P R SR, B S Bow, A
2 B AR g3 0] B 58 & hi 4E J8 AR RO s
LR I8 A2 PR L, BB i x4 A i PR 7
VEGF. HIF-1a /% VEGFR-2 & | /E
B S48 8 e R X HIE- 1o 0 14 FH 58
W, ARFFER L, AR i U S
ABK, ASRBEHRGBARMNIERZEEZ
EEHIHIHIF-1a ) RE, KXEHIF-1a 5%
HIF-20.45 & &%, L B4 5] EE I VEGF Y
Bsg, M A 3% R A 3 SR B 3R e BUBR 1 1Y
A, AR PR IRIT &, A RS 5
RN,

B2, NSEHERGBMRMAERIH —%
[ BU I A, R 3 TG B R R4 T8 4 [ 3
BAEF, FCHLHI AT B 550 o i 4 A B R T
VEGF. HIF-1aMIVEGFR-2/{1Z& k4], it
SEXTHIF-1a IR A G, P25 W ZE I IR
BF2E A B A B A 18 T4 5 i — 2
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