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Effects of Ginsenoside Rh2 and Rg3 on the Proliferation and Invasion of Gastric Cancer Cells*
LIU Yuanyuan', WANG Huan', ZHOU Ping®, LIU Hailin'( 1. Dept. of Pharmacy, the First People’ s
Hospital of Liangjiang New Area, Chongqing 401147, China; 2. School of Traditional Chinese
Medicine, Chongqing Medical University, Chongqing 400010, China)

ABSTRACT OBJECTIVE; To probe into the effects of ginsenoside Rh2 and Rg3 on the proliferation and invasion of
gastric cancer cells through regulating programmed death ligand-1 ( PD-L1) in the immune microenvironment.
METHODS: Gastric cancer cells MGC-803 were divided into three groups, including control group, Rh2+Rg3 group
(treated with 40 wg/mL ginsenoside Rh2 and Rg3) and Rh2+Rg3+PD-L1 group (transfected PD-L1 carrier vector
was treated with 40 wg/mL ginsenoside Rh2 and Rg3 at a density of 3% 10°). Quantitative reverse transcription
polymerase chain reaction and Western blotting were used to detect the expression of PD-L1; Annexin-V was used to
detect the apoptosis of MGC-803; EdU method was used to detect the proliferation of gastric cancer cells MGC-803 ;
Transwell was used to detect the migration and invasion of gastric cancer cells MGC-803. RESULTS: The expression
levels of PD-L1 mRNA and protein of the Rh2+Rg3 group were significantly lower than those of the control group, and
the expression levels of PD-L1 mRNA and protein of the Rh2+Rg3+PD-L1 group were significantly higher than those of
the Rh2+Rg3 group, with statistically significant differences ( P<0.05). The cell apoptosis rate of the Rh2+Rg3 group
was significantly higher than that of the control group, and the cell apoptosis rate of the Rh2+Rg3+PD-L1 group was
significantly lower than that of the Rh2+Rg3 group, with statistically significant differences ( P<0.05). The number of
cell clones of the Rh2+Rg3 group was significantly less than that of the control group, and the number of cell clones of
the Rh2+Rg3 +PD-L1 group was significantly more than that of the Rh2+Rg3 group, with statistically significant
differences ( P<0.05). The cell reproductive capacity of the Rh2+Rg3 group was significantly lower than that of the
control group, and the cell reproductive capacity of the Rh2+Rg3+PD-L1 group was significantly higher than that of
the Rh2+Rg3 group, with statistically significant differences ( P<0.05). The number of migrating and invading cells
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of the Rh2+Rg3 group was significantly less than that of the control group, and the number of migrating and invading
cells of the Rh2 +Rg3 +PD-L1 group was significantly more than that of the Rh2 + Rg3 group, with statistically
significant differences ( P<0.05). CONCLUSIONS: Ginsenosides Rh2 and Rg3 can inhibit the proliferation, migration
and invasion of gastric cancer cells by regulating the expression of PD-L1.

KEYWORDS Ginsenoside Rh2; Ginsenoside Rg3; Programmed death ligand-1; Gastric cancer; Proliferation
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1.1 SKIG4MAR

B4R MGC-803 (P EREBE [ 41 B )
1.2 {488

CO2 J53#4A ( 2518 Thermo Scientific 23 ) ) ; B d & VR B L
HL(#EE Eppendorff 23 /) 5 £ [ 5T B8 HL UK A | L VKA ( 25
Bio-Rad A ] ) ; —80 °C Ik & K ( 32 E Thertno Scientific 2%
Al ) ; Transwell /N2 ( 3£ [E Corning 22 F]) o
1.3 RS

AZBH Rh2 fI NS BAF Re3 (5 MR 2EA WAL 2 BT
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Al 4151190215 ,190127) s RNA $2BGRG & (1 MR RRA L YR
HIRA T ; RO SRR & (7 MR B A R A AL 185
556129) ; Lipofectamine 2000 %% Y%7 &5 ( 3€ [E Invirogen 23 7)) ;
Annexin V-FTIC/ Pl it & (_ LI A RAEYHEAREGRAH) ,

2 AE
2.1 HREREFE S HLE

T 450 mL ) RMPIA 1640 K53=3E i AR EE A 10% 14 iR
A= 1ML 50 mL 100 U/mL %R A1 100 pg/mL HFE# R 5 mL, 4
BRI MGC-803 INAREFREE T 4 5% CO, Breffi hihss,
TEERRRTE 37 C . AbF X E0CAE 30 0% 41 i, 28 i v {1k Ak
B, L3000 o/min B0 (B 0242 10 cm) 5 min, X5 £ LE
TR IE R RS B T4 s R 97,24 h LIS TE#e
AR,
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B4 MGC-803 434 %f i 4H | Rh2+Rg3 41 1 Rh2+
Re3+PD-L1 4, K%t AS 1 Rh2 Hl Re3 4P MGC-803
AR X IR 20, R E 25 W 40 B A A k) e (ICy,)
Rh2+Rg3 4147F 40 neg/mL iR 45 H Rh2 Fl Rg3 MY¥E 5L Hi5%
A 24 b, KeFEY PD-L1 EARFUR L 3x10° 1% B 40 it
WL 40 pg/mL A9 AS AT Rh2 F1 Re3 AL PG MGC-803 41
M5k Rh2+Rg3+PD-L1 £, BL{A%E Y ¥/ 2 I Lipofectamine
2000 F5 YR & Y RAE UL 43,
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RO 1R

SR CCK-8 A6 5 ¥ 4l iE MGC-803 Fry 31 7815 B, W4
Rh2+ Rg3 1 PD-L1 Xt /5 J 40 A 3% 5 (9 o0 1 /5 . m A
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S B2 MGC-803 % 4% 48 h &, AT U 4R, R
Trizol 1 MAAH AL ERIRCEL RNA |, A B2 2 300 6 A L3R RNA
SR SR DNA, 25 A F sl LR A FlA R PD-LL 514/
GAPDH 5| W7E R A R 5t 7500 S2H) PCR R4 [i#F47 PCR
SEH RN SRR 95 °C FiAEE 4 min, 90 °C A4S 20 5,45 CiH
K 20 5,60 °CHEMH 20 s, I & 45 MEHR, PD-L1 51451
5'-ACCGGTTTACTGTCGCAT-3' ( iF [i] ) #l 3'-CCTCTGCTCTGT
GGGC-5' ( 2 M) ; GAPDH 5| ¥ /¥ %1 5'-GATGAACTCCCA
CAGTGC-3" (1E[A]) F1 5'-TCTGAGAGGC AGGGATG-3' ()KL If]) ,
Fi BRI 6 ) Ao 00 BA 3 184 7 7™ A 4 , SR B ABL 7500 SEH
PCR #EAT PN &, SR A 274 353158 PD-L1 RO X R ik &, LU
GAPDH FHZ:
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2.5 Annexin-V 1l 5 E 4 MGC-803 FET-1E R
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2.8 Transwell & B &40 MGC-803 H){E2&{ER
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3.1 RATBEMA MGC-803 EIHEEEHER

W1 H, =2 SN MGC-803 (IS AE 1 Tl B 251k,
ZERTGIFE L (P>0.05) ;5 2—3 H,Rh2+Rg3 4 i
HFERE ) B BALF X IR, ZEFFE I #E X (P<0.05);
%5 4—5 H,Rh2+Rg3 4119 411 i 385 58 68 7 B 1 Ik F X B4,
Rh2+Rg3+PD-L1 M40 3G FE e 1 B i =5 T Rh2+Re3 41, £ 57
Bt E L (P<0.05) , W 1,

3.2 HBATEME MGC-803 t1 PD-L1 IR EER

Rh2+Rg3 41 B 41l MGC-803 H' PD-L1 mRNA FIZE 1Y
FEIXRI BAR T A FR 4L, Rh2+Rg3+PD-L1 41 PD-L1 mRNA Fl
EHMEBW R ST R2+R3 4, ZRWESEIH¥E XL
(P<0.05) W31 A2,

#£1 ASEH Rh2+Rg3 X &4 MGC-803 # PD-L1
FTIEHIFEZM (x+s,n=9)
Tab 1 Effect of ginsenoside Rh2+Rg3 on the expression of
PD-L1 in gastric cancer cell MGC-803(x+s,n=9)

4 PD-LI mRNA/2744¢ PD-L1 & 1/kDa
X R4 1.04+0.29 1.19£0. 32
Rh2+Rg3 0.4320.07* 0.62+0.08 *
Rh2+Rg3+PD-L1 4 2.050.59 ** 1.97+0.46 **

T SRMAATI, * P<0.05;5 Rh2+Rg3 4L, *P<0. 05
Note; vs. the control group, * P<0.05; vs. the Rh2+Rg3 group, *P<0.05
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Fig 1 Effect of ginsenoside Rh2+Rg3 on the proliferation

capacity of gastric cancer cell MGC-803 by inhibiting
PD-L1 (n=9)
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A.PD-L1 mRNA;B. PD-L1 &1 ; 5X BE4LAHEL, © P<0. 05;
5 Rh2+Rg3 M, *P<0. 05
A.PD-L1 mRNA;B. PD-L1 protein;us. the control group,
* P<0.05; vs. the Rh2+Rg3 group, *P<0.05
2 AZEH Rh2+Rg3 X B &40 MGC-803 &
PD-L1 FRiZ KIS0
Fig 2 Effect of ginsenoside Rh2+Rg3 on the expression of
PD-L1 in gastric cancer cell MGC-803

3.3 HABEMAM MGC-803 HBATIER
Rh2+Rg3 41 5 9 40 i MGC-803 194 - 3 B i 25 T ) IR
2, Rh2+Rg3+PD-L1 41 /% 41 ffg 8 T~ Z B WAIK T Rh2+Rg3 41,
ZRIH G L (P<0.05) , WFE 2 3,
x2 AZEH Rh2+Rg3 @i HI% PD-L1 Xt B #4058
MGC-803 AT KN (x+s,n=9)
Tab 2 Effects of ginsenoside Rh2+Rg3 on the apoptosis of
gastric cancer cell MGC-803 by inhibiting PD-L1 (x+s,n=9)

45 WHIRT-%/ %
XAl 27.68+3.79
Rh2+Rg3 53.5145.35

Rh2+Re3+PD-L1 41 15.23£2.97"#
I SRR AL, P<0.05; 55 Rh2+Rg3 4L, *P<0. 05
Note: vs. the control group, * P<0.05; vs. the Rh2+Rg3 group, *P<0.05
3.4 HATEEME MGC-803 FEEF K IFR
Rh2+Rg3 #H B 4N MGC-803 Fal i i B AR T X R4
Rh2+Rg3+PD-L1 41 Y 21 A o B 450 B b %5 T Rh2+Re3 41,
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ZERPAGAE X (P<0.05) , WAL 3 & 4,
®3 ASEFH Rh2+Rg3 @M% PD-L1 3t B4
MGC-803 52 &R, R BI R (x£5,n=9)
Tab 3 Effect of ginsenoside Rh2+Rg3 on clone formation of
gastric cancer cell MGC-803 by inhibiting PD-L1 (xX+s,n=9)

415 A0 R
X HRA 163 £11
Rh2+Rg3 41 124 26"

Rh2+Rg3+PD-L1 41 186412

T SRIALATI, * P<0.05;5 Rh2+Rg3 4LHEL, *P<0. 05
Note: vs. the control group, * P<0.05; vs. the Rh2+Rg3 group, *P<0.05

3.5 HATEME MGC-803 TR IERER

Rh2+Rg3 2 & 41 il MGC-803 13T 41 M5 AN =22 401 iy
B PR TR BRZH  Rh2+Re3+ PD-L1 4 37 5% 40 I g5 F 13 22
MM W] B T Rh2+Rg3 4, 2 RWAER ¥ 2 X (P<
0.05), L% 4 K5,
4 itig

AZ B Rh2 1 Re3 B ASHUMIE 3G sy . AHICHT
FELE BRI A S AT Rh2 1 Rg3 Al L) i 40 Je fr 448 5
55 AN AL R TR A0 6 ) 98 T, 00 PR A0 B 1 = 2R R
B , 3002 Jr e 200 A it 245 , 400 4 ek 8 0 2 O RS, NS R

AL XTHRAL; B. Rh2+Re3 41;C. Rh2+Rg3+PD-L1 41
A. control group; B. Rh2+Rg3 group; C. Rh2+Rg3+PD-LI group
B3 AZE# Rh2+Rg3 @id %] PD-L1 % 5 #4080 MGC-803 JF T A %20
Fig 3 Effect of ginsenoside Rh2+Rg3 on the apoptosis of gastric cancer cell MGC-803 by inhibiting PD-L1

B C

A. T R4 ;B Rh2+Rg3 41 ;C. Rh2+Rg3+PD-L1 41
A. control group; B. Rh2+Rg3 group; C. Rh2+Rg3+PD-LI group
4 AZEH Rh2+Rg3 @i #I4 PD-L1 X B E 4
MGC-803 5z B A, ) 7 i
Fig 4 Effects of ginsenoside Rh2+Rg3 on clone formation
of gastric cancer cell MGC-803 by inhibiting PD-L1

®4 ABSEFH Rh2+Rg3 ETHIH PD-L1 34 BEMA
MGC-803 I B FE RN (xxs,n=9)
Tab 4 Effects of ginsenoside Rh2+Rg3 on the migration and
invasion of gastric cancer cell MGC-803 by inhibiting
PD-L1(x%s,n=9)

Uik TR A [
iR 116 +3 7143
Rh2+Rg3 41 732" 531"
Rh2+Rg3+PD-L1 41 136+5** 85+4**

VE SXIRGLAIE, * P<0.05; 5 Rh2+Rg3 4LAH 1L, *P<0. 05

Note;us. the control group, * P<0.05; us. the Rh2+Rg3 group, *P<0.05
Rh2 1 Rg3 T4k W 7E ol 1 % A rh R #25 E AR, AR
WHFEAS R A, NS Rh2 T Rg3 1] 1 15 98 240 i i 34 5
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B 5 AZEF Rh2+Rg3 Eid#lHl PD-L1 X B &
MGC-803 T F112 2 AT
Fig 5 Effects of ginsenoside Rh2+Rg3 on the migration and
invasion of gastric cancer cell MGC-803 by inhibiting PD-L1
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FXEEMIEM ,PD-L1 {235 I 28 1 40 i N 2 Fh 5 5
1 AR IEAT T, 7 eI T P 55 o 928 AR K 4 35 R P A
o FERPE RS S, PD-L1 323k 1A, TG A2 e P FE T
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PD-1/PD-L1 J2& G 0 il 2000z i I 4 R, 76 B i 7 1 A5 2
BRI ARHESE AN S 24 Rh2 Fl Rg3 IAFFE A 4, kI
H ARSI H] S 7 MGC-803 4l fitl F PD-L1 mRNA FlEE [ F
ik, ARWFFTE L PD-L1 3R FR Y A S B Rh2 I Re3
b3 Y H JE MGC-803 4 i, & B PD-L1 fE 48 1 #F B i
MGC-803 41 g ¥ 34 4 | 1T B A 4= 28, 12 30 3 e L, 400+l
MGC-803 i 1=, AW A5 R ULH] PD-L1 & M i J5 3
HF, Be— RS T PD-LI X BoA e BEE . A IF 4G
JEERWT PD-L1 PR mT LA bl 56 28 200 B R b 96 200 B =2 1] 149 AH
AR, DT 47 G 28 240 B T fif 38 40 B 1y 4 i e 2 AR
FgEH , AZ 2 1F Rh2 Fil Re3 AEEHH B 4K 5 J% MGC-803 41
Mt PD-L1 mRNA I M 19315, BIA S 217 Rh2 1 Re3 fig
g 308 S 0 o iR 4 0 Bl R, BEL Lk R 9 R A R R L A
R L5 R, NS 275 Rh2 Fl Re3 He X Mk @ | 5 8 F
55 25 20 o POl 400 L K A B g A T ROk H AR A
SRR B A AT R IE H 40 2 3 B — i S, T
Z B Rh2 F1 Rg3 JB TR, AAEAT BRI BT e 1%
P, R RERS A R HTIRE (5 Sl B R g A R
b, PD-L1 5 B0 & A O, mT AR 8 8 2R I R 2 B e
FEIRIT MG (A R0 5 AR A — 4219 J&, PD-L1 3
S REHLAR A1 AR B 2R R AT, I 2 B R A (4 e R
THEN ) ARWFFEIRIESE T PD-L1 AR 42 2 1

25 F TR, AZ 89T Rh2 1 Rg3 i@ 33145 PD-L1 3£k
TS AN P 3 5 ST MR 4%, 4878 PD-LI AT RESE B
BAE W 6T UG AR
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