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Ginsenoside Rg3 suppresses the formation of vasculogenic mimicry of gastric can-
cer SGC7901 cells by inhibiting Wnt/B-catenin pathway in vitro

LI Yeting, TANG Youwei (Department of Pharmacy, Cancer Hospital of Chongqing & Chongqing Cancer Institute & Cancer Hospital
Affiliated to Chongging University, Chongqing 400030, China)

[Abstract] Objective: To investigate the effects of ginsenoside Rg3 on the formation of vasculogenic mimicry (VM) in gastric cancer
cell line SGC7901 and its molecular mechanism. Methods: MTT assay was used to detect the effect of different concentrations of Rg3
on the proliferation of SGC7901 cells. SGC7901 cells were grouped as follows: BML-284 group, XAV-939 group, Rg3 group, Rg3+
BML-284 group and blank group. Transwell chamber assay was used to detect cell invasion and migration; the formation of VM was
observed by tube formation assay; the secretion of MMP-9 and MMP2 was detected by ELISA; the mRNA expressions of GSK-3f and
Wnt2B were detected by qPCR; the expression of $-Catenin protein in cells was analyzed by WB; and nuclear entry of 3-Catenin was
examined by Immunofluorescence. Results: Ginsenoside Rg3 inhibited the proliferation of SGC7901 cells in a time- and concentration-
dependent manner; compared with the blank group, 40 mg/L Rg3 significantly inhibited the invasion and migration of SGC7901 cells
(both P<0.05) and VM formation (P<0.05); in the meanwhile, the expressions of intracellular GSK-3f3, Wnt2B mRNA and 3-catenin
protein, as well as the nuclear entry of f-catenin were significantly inhibited (all P<0.05). The invasion, migration and VM formation of
SGC7901 cells in Rg3+BML-284 group were not significantly different from those in the blank group (all 7>0.05). Conclusion: Rg3
can inhibit cell invasion, migration and VM formation in SGC7901 cells by inhibiting the activation of Wnt/B-Catenin pathway.
[Key words] ginsenoside Rg3; gastric cancer; SGC7901 cell; vasculogenic mimicry; Wnt/B-Catenin pathway; invasion; migration
[Chin J Cancer Biother, 2019, 26(5): 518-523. DOI: 10.3872/j.issn.1007-385X.2019.05.006]
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1.1 E&#H5EF

B i SGC7901 41 il | A B R} 52 Bt $L B B 374
PRI ZE 2 4R PE , 35 10% i 2 1% (FBS) 1
H-DMEM 55 77 2 55 75 F 37 °C. 5% CO. K: 7246 H » f+r
A K 2 85% WA BT BA 123 44X

N2 2 Rg3 (L #E S5 : 720030044 ) H 5
2R 2, Wt 45 5 B0E 71 BML-284 (41t 5 : 853220-
52-DI H 3% E MCE A 7, Wnt {5 5 #1171 XAV-939
(S1180) Wy H & [ Selleck Chemicals A & , MTT.
DMSO. DMEM = § 35 7% 2 35 1 B 46 5 Solarbio 2
w) , Transwell /) % 11 1 3% [H Millipore A 7] . Matrigel
37 i W H 22 [F BD /A & , MMP-9 2 MMP-2 ELISA
W& E E R AE YR A R A F] 0 5%
& SER 2 i PCRARI &3 W H H A TaKaRa 24
A, Pt Pl IR A R S RE HUAA I B 25 [ Abcam
3w, HRP bric Bt 2 40 % — 31 Alexa Fluor 647 b
10 1L %R IgG(HFL) (A0468) B B i 38 =~ R4
MEARGIRAF
1.2 MTT % 345 M) Rg3 4 SGC7901 4m L 38 54 49 % 7

B0 B4 K 1 SGC7901 41 i , Wi 4k J i 1] j %
24 1.5%10%/ml [ 83 , LAREFL 100 pl I 21 96 FLAR
H1,37 °C. 5% CO. A U35 7 fa 45 9% 24 h 5 , LA AL
10204080160 mg/L £&J5i &34 & Il \ Rg3, KR4 %
6 A TAT AL, IIONAH [F AR FR RV B 2 D . 40
FIAEBE 24,4872 h J , BEFLINN 5 mg/ml MTT % i
20 ul, Gk B IR 4 h )5, 7 E B BN 150 ul
DMSO il MTT, T 490 nm i K 4046 15 %5 B (D)
B, v 4 5 G AR 3 B A AR (%) =
[(D wna=D sem)/D 512]%x100% o
1.3 R4

Bt B4 K SGC7901 40 i , 3 4H Ab BE 3k 47 )5
425056 . BML-284 21 : i\ 1 pmol/L [ BML-284 T
i ; XAV-939 41 : il A\ 15 nmol/L ] XAV-939 T~ i ;
Rg3 21 : N 40 mg/L ) Rg3 T 7l ; Rg3+BML-284 41 :
TN 40 mg/L 1 Rg3 A1 1 umol/L f{] BML-284 -1 ; 4%
F4H : I AH R4 F2 ) DMSO.
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J& » B /= PBS R YE J5 —20°C Tii¥ B [ 52 5 min,
AR E LS RITBRIMM, 4 E G0
min, PBS V336 FAHE  TH U5 A
1.5 VMH 55

% 20 0 04 K 0 48 i, 9 46 5 F G IS H-
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N—AEFELE
1.6 ELISA 5% > # M| Rg3 *F SGC7901 #m it 4> ik
MMP-2 . MMP-9 #4 %}

SHAMAE R 24 h 5 W R LG TR B, S
HEELISA 71 & 1 B 45 A Wl 5% 9% & o MMP -9,
MMP-2 )5 & .
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Tab. 1 Sequences of primers
Gene
Gene Sequence length
(bp)
GSK-3f8  F: CACCTCTGGCTACCATCCTTAT 119
R: ATTATTGGTCTGTCCACGGTCT
Wnt2B F: GTGTCCTGGCTGGTTCCTTA 186
R: AGCTGGTGCAAAGGAAAGAA
GAPDH F: AAGGCTGTGGGCAAGG 238
R: TGGAGGAGTGGGTGTCG
19 PHEGRMED
H A0 AL T 24 1 JE 4% % 5 HRERE E , PBS

ek, fE =I5 & 0.02% Triton 5% i i 25 05 1) i
FEE Y 4T 335 I 355 P71 30 min, PBS £ %%, 4 °C—HiiE &
R Pedk, FIRIFE P2 h, Pk, 26 BAs i g
M5 B I AR (A% I
1.10 %itsa

K SPSS21.0 et A4 4t , 1H s DL xts 3R
TN, FT A SE6 R 3 UK, 22 4L IR L RCR B R R 2=
A3 T 5 2L 1R 7 B AR LSD-¢ 48136, B P<0.05 8% P<
0.01 RnZERA G EE L.
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2.1 Rg34p# SGCT901 4m iz 64 38 54

TEASZIG P YU A , AHTFIRSIR] R, Rg3 %F SGC7901
1 6 Y64 A o) R TR B AOBE . AR RIS R, Rg3 X
SGC7901 4 it 1 5 #1) | EL AT I T AR ik (B 1D o 578
F1 2L B, A T3] PR 8] 7 FR) % i 56 4 44 i 4 4 4100 1
FI R ETHE(P<0.05). 24.48.72 h K Rg3 %t SGC7901
[ 1Cs 53 M :42.54.24.61.17.53 mg/L.
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Fig.1 Inhibitory effect of Rg3 on proliferation of SGC7901 cells

2.2 Rg34p#H SGC7901 4m i 6913 % Fo il 45

Transwell S2536 45 (K 2D B~ , 5 HHML,
BML-284 #H 17 2% . iT #% 4H i %5 & 3 14 in (P<0.05) ,
XAV-939 ZH Fil Rg3 2112 78 3L 7 40 i 50 8 3% /b (P<
0.05); 5 Rg3 ZH#H Lk , Rg3+BML-284 4112 2% i # 41
it K &5 2 19 h0 (P<0.05) , Rg3+BML-284 4 5 %5 1 4
Z AR 28 GER A A 2 2% 7 (P<0.05) .
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"P<0.05, "P<0.01 vs Blank group; “P<0.05, “*P<0.01 vs Rg3 group
A: Invasion and migration image; B: Statistics of the invasive cells; C: Statistics of the migrated cells
&2 Rg3.BML-284 F1XAV939 XF SGC7901 AR 22 FiT 75 BE I HIZZAE (x200)
Fig.2 Effects of Rg3, BML-284 and XAV939 on invasion and migration of SGC7901 cells (x200)
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2.3 Rg3##I SGC7901 20 it VM 7 5%,

2% [ 44 F1 BML-284 2H 41 Jfd /£ Matrigel iz |- 35 7]
TR R B RE S5 R, XAV-939 ZH Fl Rg3 4 40 i 5
SERITE IR, 525 (T4 AR TG, BML-284 4145 F
SERIEH BB 2 [(34.67+2.18) vs (22.23+3.1D)4,

Blank BML-284 XAV939 Rg3

P<0.05], XAV -939 4 f1 Rg3 4 [(10.78 + 1.12) vs
(9.56+2.11) AN 40 i % FF 45 # % B W 3 b (P<
0.05); 5 Re3 A H , Rg3+BML-284 4[(32.17+3.56)
N HRE PRSI EE BN (P<0.05). WK 3.

Rg3+BML-284

3 Rg3.BML-284 F1 XAV939 X SGC7901 £ A VM 2 B BN (x100)
Fig.3 Effects of Rg3, BML-284 and XAV939 on the formation of vasculogenic mimicry of SGC7901 cells(x100)

2.3 SGC7901 w2 %k MMP-2 .\MMP-9 &) % L.

ELISA Kl 45 S (R 2D Box, 5 AHAME,
BML-284 A4l _-iE + MMP-2 . MMP-9 & & & 3% |-
Ft () P<0.05) , XAV-939 41 fil Rg3 2H 41 ffy L i
MMP-2 . MMP-9 7 & i 2 ik /> (35 P<0.05) ; 5 Rg3 44
#H B, Rg3+BML-284 2H 4 g | 7% - MMP-2 . MMP-9
B E N (% P<0.05) .
2.5 Rg3 %+ SGC7901 @ i GSK-3p. Wnt2B mRNA
EF 823

QPCR G 45 (B 4 Bon, 52 A4HME,
BML-284 #H 41 ffl tF GSK-3p mRNA & & i % F &
(P<0.05) , Wnt2B mRNA 7 & & % F J+ (P<0.0D),
XAV-939 ZH Fll Rg3 2H 4 Jifd ' GSK-3p mRNA 7% & i
# EJF, Wnt2B mRNA 7 & &3 T [ (P<0.05 5{ P<
0.01); 5 Rg3 ZHAH Lt , Rg3+BML-284 2L 41l iy GSK-3p

—_ e e N
o NV A o0 O

S
0

Relative expression level of
GSK-3p mRNA

e =2
o b »

Blank BML-284 XAV939 Rg3 Rg3+BML-284

h_

mRNA & & i 3% T P&, Wnt2B mRNA & & 5% I}

(¥ P<0.05).

*2 BESGCTI01 4R _EF R+ MMP-2,MMP-9 & EX L
[ps/(ng-ml™")]
Tab. 2 Changes of MMP-2 and MMP-9 in the supernatant
of SGC7901 cells in each group[ps/(ng-ml™")]

Group MMP-2 MMP-9
Blank 34.314+6.87 60.73+7.47
BML-284 55.19+9.39" 95.76+10.98"
XAV939 19.96+6.37" 34.35+£6.22"
Rg3 22.36+5.45 41.47+5.55
Rg3+BML-284 35.12+5.494 66.75+8.424

"P<0.05, "P<0.01 vs Blank group;” P<0.05, “* P<0.01 vs Rg3
group

Wnt3B mRNA

Relative expression level of

Blank BML-284 XAV939 Rg3 Rg3+BML

"P<0.05, "P<0.01 vs Blank group; “P<0.05 vs Rg3 group
4 Rg3.BML-284 F1XAV939 %t SGC7901 £RAE GSK-3p Wnt mRNA FRiAHIFZME
Fig.4 Effects of Rg3, BML-284 and XAV939 on the expresseion of GSK-3p and Wnt mRNA in SGC7901 cells
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WB il &5 R (SO 8o, 52 A4 M, BML-
284 HZm L B IR AR B 5 2 2 2 T (P<0.05) , XAV-
939 ZHF1 Rg3 4140 g p ik 1 & B 2 R R (5 P<

0.05) ; 5 Rg3 41 4H Lt , Rg3+BML-284 ZH 4 i v p I 25
F & &2 T (P<0.05) .
2.7 Rg34p# SGC7901 fa fiir b BB & & #E 4%

Wik 6 At , 525 A 41 L, BML-284 241 4 g
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BELEE AHEAZ & B T (2.67+0.21 vs 1.00£0.00, P<
0.05) , XAV-939 2H F1 Rg3 21 (0.76+0.08.0.76+0.11) 4]
Jf b B ICER [ HE A% B IR 2 R [ (P<0.05) 5 5 Rg3 HAH
kb , Rg3+BML-284 £ (1.58+0.17) 48 fifl th p Bk & 14 32
W E ETFH(P<0.05).
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Relative expression level of

0
Blank BML-284 XAV939 Rg3 Rg3+BML-284

'P<0.05 vs Blank group; “P<0.05 vs Rg3 group
5 Rg3.BML-284 1 XAV939 X} SGC7901 At p BA & A &
;A
Fig.5 Effects of Rg3, BML-284 and XAV939 on the expres-
seion of B-catenin in SGC7901 cells
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F R 78 IR AR i . 2 R 31 R v i i 7 ] g
755 SGC7901 41 Hu 8 T 52 ) Ji5 £ 50 50 45 3, W
AN SCRCRAS B &, R e AT 508 I L 1C s, B
ZLIEHL 24 h (1) Rg3 1Cs i 1 40 mg/L AE N J 2L 72
[T P B

TE VM JE sk R, Jif g 00 i 5o Ji 470 328 J5 1) B it
R ZEIE 75 & HEIA YT . MMPs 78 i 703 J5 1) B& it
HORYE B EAE R, Be AR R 1R R AL I VM 1) 35
AF TR, T ARSI AT R IR, Wnt/B 1R R
5 22 T i I AR 280 A8 AH G, 1208 B T 5 1) e R
i A7 S5 R AR A L A A el DA K% 4 BT A B B [
TE 2 Pl 1208 2% 1 B0E R 3 VM TR . AT
FCR I WS Wnt/B E R (38 2% ] {2 3E SGC7901 4l iy
2221 % . VM I JE i, 3 1% SGC7901 41 Jd X
MMP-2 A1 MMP-9 [ 531 6 F7 886 0, 1 49041 Wnt/p B¢
B M, SGC7901 41 il [111% 28 3E % - VM TE Jil LA
S MMP-2.MMP-9 ] 53 ¥is 8 1 259 401, DL 4R
SGC7901 4 g+ Wt/ 1% 25 [ 188 B B0 7] (2 i3k 241 A
ZBIERLL VM . 3 — 0¥ Re3EH T
SGC7901 40 il = , SGC7901 4 Jifa ) 1= 22 1L #% . VM T
J% LA J MMP-2. MMP-9 ] 53 W 68 71 ¥ 85 0 1], 75 0
N Wt/ B 8 I8 B BN 0 f5 3 Fh 0 AR B
B, LA DR Re3 o] G818 #0H] Wnt/B 162 [ 18
H 0] VM T B

Rg3+BML-284

6 Rg3.BML-284 F1XAV939 % SGC7901 £MAfl p B4 T B it #Z A952 M0 (x400)
Fig.6 Effects of Rg3, BML-284 and XAV939 on the nuclear entry of B-catenin in SGC7901 cells

SNAE 43 F 7K T B8 UE 3 A U 1 2 S 1 AR S 56
BE— BRI T A 4L40 i Wnt/B BE R (@ & T
AR 4K, KB Rg3 Al #l1 il SGC7901 41 i Wnt mRNA
RIE AR BB A EAZ R, (2 3 GSK-3B mRNA &
RN B R R (I OB RR AL . AR AE NN Rg3 7] B
A Wnt/B B & B BSOS G E— e R E L% T
1 Rg3 51 &2 (1118 B 1 0] . Wnv/B B AR ({5508
PR T TR T BECER A AR, M pEREE A KR
I NI, Wit BB S s 2, Wnt BEEFFJE - T 4EFF
B I R [ A s 1) S B 2R 1 A2 GSK-3B, E 3 Wnt {5
RN R DL R 4H T P Y GSK-3p REBE R 1L B 1k
AR K 2 AR B IR, BRI R
b B ff , AE RN P B IC B A IR KRS . 7B
Wt {5 5 HB I LR, A0 4 WA 1 Wnt 28 1 fid R

U N S 55 5, 36 T GSK-3B X BBk %
FRAL, T2 B IR I R4 B N R 2R, R 55 8 2 41 f i
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