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Effect of ginsenoside Rh; on drug resistance sensitivity of human gastric cancer
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Abstract: Objective To observe the effect of ginsenoside Rh2 (G-Rhz) on the proliferation, cell cycle and chemotherapy sensitivity of
human gastric cancer cell line SGC7901/ADR. Methods MTT assay was used to detected the effects of G-Rhz and adriamycin (ADR)
on the proliferation of drug-resistant SGC7901/ADR cells and to calculate the reversal fold (RF). Flow cytometry was selected to detect
The effects of G-Rhaz on cell cycle. the effects of G-Rhz on the expression of P-gp and Bcl-2 proteins in drug-resistant SGC7901/ADR
cells was detected by Western blotting. Results Compared with the ICso value (54.52 umol/L) after the ADR single drug treatment,
the ICso value (30.14 pmol/L) of the cells treated with G-Rh2 and ADR decreased significantly, and RF was 1.81. G-Rh2 combined with
ADR arrested the cell cycle in Go/M phase and significantly decreased the protein expression of P-gp and Bcl-2 (P < 0.05) . Conclusion
G-Rhz combined with ADR could increase the chemosensitivity of SGC7901/ADR cells, which may inhibit the proliferation of gastric
cancer cells by blocking cell cycle and increasing apoptosis.
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WU 2%, H ATR T R0 3 B 1S I 2 A HER
H40n DNA #3145 s gnpemE e, #us
WG T, SE SR - 1o FE RSP,
Wb, GnAT i e 2 24 24 1) R O RO B SR T 1 R

ANZ B Rhy (ginsenoside Rhy, G-Rhy) A5
BROE 2 —, PRI AU A7 %%,
SCE ORI FUIAR. PUIRSE R ZERP. (EX
NS B A s Do i ) 5k Y, G-Rhy $t
PREE F SN Fo s, (B2 TRURI R,
WA RA R TR I G-Rhy AT LAIS % i 8 200 i 1RO i 24
PR, 3 245 40 BT 25U L 1, AR s
L g i 2 AR T B PRI G-Rho X 5 Ji 24
MARAERAER, B ERIERIETT TR A I .
1 #

1.1 ZA@mAiR

G-Rhy (Ik'5 111748, #it% 20 mg, RS>
98% )W 1 H [l £ i 24 i i 5 Wt 9B - BT 25 3 (ADR,
fItS D1515, #H& 10 mg, FEDE=98%) WH
F[H Sigma A, ZHEEIHK (DMSO). PY LA
ZMEERE (MTT). B-actin Frik$E HEE Sigma 2
Al P-FEER 1 (P-gp) UM F 25 [H CST AHl; Bel-2
PUAAIE H EE Abcam A F]; BRAREGARICH 4183
W B A6 R S AR E ARG R A R RPMI 1640
FRFRFE. 0.25% R ABE W H 3£ B Gibeo A5
PBS i H 3 [E Corning A w5 4 &M H LAt
BI AF].

1.2 4HRakE

N B SGC7901 41 X i Z5 4 e SGC7901/
ADR #5535 T 58 DU 78 B2 K 2% 7 5 s 2= B i 8
A R SR
2 Ik
2.1 G-Rh; 1 ADR Z5i&R0H1&

H{ 200 uL DMSO ¥ 20 mg G-Rh, 78 531,
B il A% 160 pmol/L g7, T-20 C#efrfr, ff
FHIsFH PBS #ike (DMSO A3 $0<<0.1%) .

HY PBS 251 ADR 7850 #, A 1 720
umol/L 17, T—20 "CRESELRAT , {8 H i RPMI
1640 35 37 10H5 P 21 AH R P
2.2 ‘ApEEESE

SGC7901 4l 5 SGC7901/ADR 4l FH 4 10%
BAEIMTE M 1% (B 855D ) RPMI 1640
REFRMiRE 7%, 3~4d f% 1 8. SGC7901/ADR 4Hfi
0.86 umol/L ADR ZEHFH i 2414, SO0 HT 1 JEHIZ

2.3 MTT A% G-Rh, BX& ADR %f SGC7901/
ADR 4R 250055 E A

Hnk#AE K 191K SGC7901/ADR 41, F 0.25%
JoREE IR AL, B UM YTE, HX 10 pL 240t
B LB IR E, B3 VT HAME . B A e R 1A
R SX10PA/mL, #HMT 96 FLIRIGFR. 70 R H
HOAINRGFRIE) IR O NS5 240 M S 55 7758
B (K 8. 16+ 32, 64 96 pmol/L 5 MK JEH
JE) G-Rhy & 6.5 12.9. 25.9. 51.7. 103.5 pmol/L
5 ANHREERAEEY ADR), G-Rhy 44540 1% 3 NE AL,
ADR LB 5 NEFL. FFAunEaEs, % ik
hnzs, N 37 C. 5% CO, IS - FE 15 9% 48 ho
I 5 mg/mL K] MTT % 20 pL, 4k4ER: 5% 4
h, ZIbEREFE, FIEEFRW, FFLMA 150 uL DMSO,
¥ 10 min, THEFFRX 490 nm P TR
(A 18, T G-Rhy EEEHEAEN CRbgHH] 2 <
20% M 25 ), DA S ADR [ B0 i 94
(ICsp), ZeldmfusE Kk, LI HEST 3 K.

PMTFTE R =4 se—A 50)/(A w—A 511

Pt G-Rhy e KAEBEEFE (20%4H ik
%, B 80%Z0 MEAF 1% (M Z5W0H % 13.6 pmol/L) BEA
ANFEWE ADR GREZF D) /EHF SGC7901/ADR
Y. BEARX 490 nm WK FREI 4 18, 21400
AR ML 15 G-Rhy 5 ADR B FH B X4 AR A 1Cso
B, W€ 4 54 (RF).

RF="AN I G-Rha B 5 40 AR I 1Cs0 {E/ M G-Rha B X} 4]
HL B 1Cs0 1
2.4 FICZHAEAR A6 28 A FE) A

B Ab T $ A4 KA SGC7901/ADR 4HAE, ¥
MR VR HE R 4X10° 4/mL, fl 6 L. H4Hf
3T HRAH NS i i 3% 7725 ) . G-Rhy 4H (13.6
umol/L). ADR #l (27.3 pumol/L). B4 (13.6
umol/L G-Rh,+27.3 umol/L ADR) . gl B% )5, 4%«
IR HINZEAE T 72 ho IEREIE, WAL, 800
r/min B0 5 min, HUS4HUTHE. 02 mL PBS &
EYIIYTHE, 1000 r/min Z0 S min, EE 2 K. FF
3, A 1 mL PBS Al 2 mL Jo/K Z B [E %€ 4 ho
AR, SIS E A 3 IR
2.5 Western blotting S236 480 G-Rh, Bt & ADR X}
SGC7901/ADR 4Hffl P-gp. Becl-2 EARILHISN

Bt #04: K99 SGC7901. SGC7901/ADR 4 i,
i 0.25%E ARG, o lEiIEE 3R . 4 i
HFNZ2H, *HHEZN SGC7901 4HfE % SGC7901/
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ADR 4ifid. INZ44H35°48 SGC7901/ADR 4ilfl, 4N
G-Rh 2 (13.6 umol/L). ADR #1 (27.3 pmol/L)-
BCH2H (13.6 pmol/L G-Rh,+27.3 pmol/L ADRD. flI
Z41ER 72 h )5, $REUEA. H BCA A E R
BT E R BH] 10% SDS-PAGE B2, £ 8L 20 pg
F AT R Uk (30 mA 1HTD, K AHIBHE (300
mA, 180 min) MHE A E NC K, 5%/ 9
WiRE A 1 h, E L (P-gp1:1000, Bel-21:
5000, BT 4 CHIKIIR . TBST ZZMilis sk,
Pt (125000 #ikE) HHIFE 1 h, TBST &K
Ee fE T B8 . KA Image Lab A2 Hr B4 .
SIHEE 3 K.
2.6 GTFES

K H SPSS 19.0 it LA K Graphpad 6.01 f
BRI AT SR A0 B, B0 F X + 5 320, A E AR
K ¢ K5
3 #R
3.1 G-Rh; 5 ADR BXFREHHE

WK 1 FoR, AAFEKE G-Rha fEH SGC7901/
ADR Tt 54/, G-Rhy ¥#FEA 8 umol/L B}, ZH A7
TEHRAE 80%LA F, G-Rhy BN 16 umol/L B, 4H
HAFIE AL T 80%. JEFEZPXT 4 i de KA #31%
W, B 80%4H M 773 I FI 2590k FEAE N 5497 24
ADR BV T, TH5 G-Rhy X i 26 24 ffa ) 5 K AR 2
PEREE, M2 IR E N 13.6 pmol/L.
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Fig. 1 Effect of G-Rh: on survival rate of SGC7901/ADR

cells (X £s,n=23)

3.2 G-Rh XA ADR %t SGC7901/ADR R 25
HIiEEE1E R

X AR E ADR B )5 13.6 pmol/L
G-Rh, B AL FEGH D 48 h Ja 5 4 i A K friszm, 4y
AT 250 AR ICso 18 . 4N 2 Fros, ADR BK

120
-e-ififf] ADR
—— G-Rh, 5 ADR ExfH
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HPRAETE /%

304

0 RS R s naa s as pa s na s nay
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ADR/(pumol-L™")
Ext@4itki: *P<0.05 *P<0.01 *P<0.001
*P<0.05 "P<0.01 ""P<0.001vscontrol group
2 G-RmBXATEIRE ADR 51 SGC7901/ADR 475
EEREM (X £s,n=5)
Fig. 2 Effect of G-Rh: combined with ADR on survival rate
of SGC7901/ADR cells (X £s,n=5)

H G-Rhy 5, Z0feisthiZeil B /cts, s
TF%. B ADR ACERAHMTHRAS R 1Cso [H2 54.52
umol/L, T ADR Y G-Rh, BB XT4HMAY) 1Cso fH A
30.14 pmol/L, —HMIEHA G I ¥R L (P<
0.001). IitH G-Rhy & ADR X} SGC7901/ADR
NP RF {8 1.81. #%4F 27.3 umol/L (HLF S 1/2
ICso fH) NG 4ESEE 1 ADR W .

3.3 G-Rh; XA ADR %t SGC7901/ADR At /E HA

30 3 VA QA L ARAG I G-Rhg A B X290 A 4 H7 1
s, g EoR (3 fEK 1), 4 G-Rhyy ADR H
FH R B FH /b #E SGC7901/ADR 4 72 h Ji, 2 )&
WA R A B AR . SHIBZH T Go/Gr 1. GoM
S HAH AL EL 1435518 70.01%- 10.78%- 18.34%:;
G-Rhy 4 BEH A - B HH 40 Mo LE A7) 2 S oh - 67.64%
13.88%- 19.40%; ADR A4b¥ 41 Fh 35 ik HA4H ffg Lb 3]
AN 46.39%. 31.81%- 21.80%; B¢ 4H b %1 31
Y B B9 93 ) A 38.27% 37.43%- 25.31%. ST HR
ML, G-Rhyo b FE2H 20 g 25 B B 20 A7 o B 8 22 5+
1M ADR A FRZH I 4 Go/Gy 140 B LL 451 BH 2. sk 2>
Go/M BRI S HAZH M bb 9] 2. 35 5 (P<<0.05). 5
ADR H A, BHA Go/M Hi40 i Lk 2 32 7t =
(P<<0.05).

3.4 G-RhEt& ADR ¥t SGC7901/ADR ZHAf P-gp-
Bel-2 R FRILRIFZ M

Western blotting il P-gpBel-2 2 [ EAN [F] 4k
AP MFRIET. WE 4 Fiw, GRER, 5
SGC7901 4L, SGC7901/ADR 4HfEH, P-gp
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3 G-Rh:Et4& ADR X%t SGC7901/ADR £ A /& HA R 22 5
Fig. 3 Effects of G-Rh2 combined with ADR on SGC7901/
ADR cell cycle

%1 G-RmEt& ADR % SGC7901/ADR 4H At EHARI SN
(X ts,n=3)

Table 1 Effect of G-Rh2 combined with ADR on SGC7901/
ADR cell cycle (X £s,n=3)

20 A /%
2H 51
Go/G1 G2/M S
TR 70.01+6.28 10.78£3.48 18.34+4.27
G-Rh2  67.64%7.90 13.88+5.45 19.40£3.72
ADR 46.39+5.86" 31.81£6.57" 21.80£1.73
BeH 38.27+3.77"% 37.43+4.64™ 25.31+4.09"

S5xEAE: *P<0.05 *P<0.01; 5 ADR 4ltb#: #P<<0.05
*P<0.05 P <0.01 vs control group; *P < 0.05 vs ADR group
J Bel-2 EEARBAKEFHET . 5 SGC7901/
ADR ZHfx B LEE, I G-Rho. ADR K%
B, 4 P-gp. Bel-2 EARXKTFEE T
% (P<<0.05). 5 ADR 4ltb#, BEH41400 P-gp-
Bel-2 FikAKFRE T (P<0.05),
4 e

G-Rhy 1EA NS EZ RSy, HbtME R o
BB ZINAT . ARG B UYIG-Rhy EHUMR I AR
RIS SE . R T (R4 e
A IR eIk s AN I IF TR o = 0 AN ETi 1
Mo 3. W2 2525 (MDR) Z5{EH .. Z IR
FKHW, G-Rh fEA MR, FURREI2. R
L i TP A A AR R 2 T VR, (RLE B R
240 B A A R DL B R AR TE . A AT I
SGC7901/ ADR i A M5 A, diid MTT =4

P-gp G B - e | 1730

Bel-2 | o i o— — | 2.6 10

B-actin | T E— G T—— S | 3|

SGC7901 SGC7901/ADR G-Rh, ~ ADR IR
YHATE ARH I

3 . P-gp
1 Bcl-2
iy 5
'
m
o 1 4 *ky
1 : *
**#
0

SGC7901 SGC7901/ADR  G-Rh,  ADR e
MR AHH IR
5 SGC7901/ADR 4LEL#:: *P<<0.05 *P<<0.01; 5 ADR 41LL#%:
#p<0.05
P <0.05 P <0.01 vs SGC7901/ADR group; P < 0.05 vs ADR

group

4 G-Rm:B%4& ADR % SGC7901/ADR A P-gp Fl Bel-2
BEFREKFHFM (X £s,n=3)

Fig. 4 Effect of G-Rh2 combined with ADR on expression of
P-gp and Bcl-2 proteins in SGC7901/ADR cells (X £s,n=3)

G-Rhy XF HIEFE RIRE0A 75 [ SOk HH 24 SR A4t 4 il
PG ZRAE 80% LA IR FE 9 R 40 M B ik L), [A]
L2 G-Rhy S RAEFF IR, B HREE RN S5k
T TR B AT J5 B8 . SRIR4E SRR B, G-Rhy
I5t4 ADR REf%E BH [ SGC7901/ADR 4H i ft) ICso
{8, RF A 1.81, ¥iM G-Rhy B4 ADR e H]
SGC7901/ADR I 3G5E , $2 i 2540 i x) ADR
fUBPE . LR R A A BB A D 40 A A 1,
5B o8 G-Rhy B4 ADR REH @/ SGC7901/
ADR #ifIfE Go/Gy HIAT Go/M BRI L1, 360 S
WI4E M B, 3275 G-Rho BE& ADR Ag % FH
SGC7901/ADR 4 J& 1T Go/M #, FH -4 k47
A 222, WA 4 i 14 5

MDR A R ARIGST BRI — KF &=, HAl
AR MDR A2 45 8 20 it o S b Aoy 2597 A6
M52, [FIHET A 2 FhEE AN ] 1R F RS 1
PR 257 A SRR ST Hi B R A U B A
BHEE P-gp WERIERANZ AN 40N 25
FIRD () FENLH] . P-gp RENS E BRI L0 A Y
g7 2502 4R At A8 25407 40 B IR 1T 1 3208
FAAR A M N 2R L, 3 BB B N AT 254k
ANBIE HOR FETIASREA KM A, 38E AT 1 2%
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WY, Bel-2 A2 A% P ) 0 AR 400 o) 4 i ) T ) R A

HorRIE RENE 0 Ak 22 JR X 51 2 RO 20 i i 1, LE

WS ZWm %2, Bel-2 Z 50 P aiiumd 25, #%

W 2 2T 257 AR BRI 2 — B2 R Y

P-gp. Bel-2 Fik/KF, AT HEXT e e 25 40 M Ak

R B A EERE L. AR EL Western

blotting 4G T P-gp. Bel-2 7EAN R AL EEZH )R

B, A RIER G-Rh, BiA ADR AEFEAR

SGC7901/ADR 4l P-gp. Bel-2 Fik/KF-, iXx—1F

58T G-Rhy  ADR $ g H . DAL 45 R427%, G-Rhy

AT eI It 24 20 B R T LA R AL T 24 L

AR AT VU, T 2 2T Y .
gibpnd, AWt AN G-Rhy & ADR

X SGC7901/ADR ZHNEIESERE /1 4R /A 9 UL e 2

HRIEACFRIFZI, KL G-Rhy & ADR REfgl

e SGC7901/ADR 4 i (iR 251, $2 i b )T 2540)

ADR ST 25 40 0 i BBURR A, $7RiX — 1 FH AT RE S5 PE

T E BT GoM B, I HFE{K P-gp+ Bel-2 2

RIEKVPA R BEARBTAAEA LA, RiTT

RANSESS:, HALHEIWE AR, MARBEATIR A RIAE R

OSBRI, BT AR AT T

AR RAE T, BHATEIRERIIRER .
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