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0.01)., Western ¥ ifi ik 4 2 27, 55 fm fo st 18 2848 3t , DDP 35 umol - L™ 48 F= 5% A 2842 8 = A F Bax £ ik
RT3 R FH 3 (P<0.01),Gyp LI 60 umol-L"'48 .DDP 35 ymol-L " A fe Bk A LA 2m it & % c R A KT B
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LD /& A Z 24 20(R)-ginsenoside Rg3 1) 1k ¥ 45
DU IR = Wi L2245 0 2 Bk TSR RIS
Y. ARSI E [ L B, Gyp LI fig 0% 4 il fili 5
A549 21 il A1 JiT 5 HepG2 21 i 47 1% , (HXF & 4 i
EC109 4 At (1) 410 i 4 F i A WA E . e ek y7
254 TP Bk — %2 77 4 /9 Gyp LI i s 2> DDP () H
T TERRARAS RS2 R B[R] s 5 280 4 () 5 28 08 4 663
ISP RCRL il B A B MO R T . R, AR AR
R5% Gyp LI 5 DDP I X &8 EC109 41716
BRI A T B LTS AL, DT A B 0 1 AT 32
BETE Z (W 2 W e B MR YT 7 48, O I R 24 2 it
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1 5%

1.1 .Y R FIFEEEE

N B9 EC109 40 /g, b 5t B A1 40 Jifa %% 5 op
L. DMEM 5373, 32 [# Gibco /A ] ; PBS 1 fif
HBRIRAW, I REFRHA FRA ] 5 EEE  —H
VM (dimethyl sulfoxide, DMSO) .DDP #il H %4 fi%
2 [E Sigma A\l ; i 4F- 13 , LAf5.51] Biological Indus-
tries A Hl ; Gyp LI, BUER 4R 256 R 25 RHE A FRA ]
Annexin V -FITC/P1 41 g i T M 1270 & 4 i A
ECL k2 & 1 5] & A 4 it J 491 5 40 i o 7= A6
A, LR A RAEWH AR A RA 5 30% Nk
Pk i V5 9 A LY 11 26 11 V. 4XSDS-PAGE 73 & i
% il . 4xSDS-PAGE ¥ 45 i 2% v i 711 BCA 1 R
o R, b 2= MR PE R S A PR A R —Pi
/NEBT A Bax HrE EBUAR /NPT AL B R ¢
(cytochrome ¢, Cyt ¢) Hi o BEHTAA o bi N 5L i 4
J& 4 M B 9 (matrix metalloproteinase-9, MMP-9)
Z YU, R =AY B AR A R A /NI
0 JE 912 1 DRI BT A 0 R I R A R

TLREL A , 35 F Santa Cruz /A &) ; BiAR i 48 Ak 1y il
(horse radish peroxidase, HRP) #ric i 1L 2 4 fie
lgG HLiR (—Ht) HRPARiE A1 25T/ KR IgG Hiik
(ZHOAUNRBUA BB s EdUAR , T
Ak IR LR A B 5 AR WK , 9% F OXOID 2~
Ao i 4H Y, 32 B Beckman Coulter 2 A 5
FlexStation 3 Z Jj e fifi#7:1% , 9¢ [&] Molecular Devices
>+ ; Olympus IX81 {45 , H 4 Olympus 2\ 7]
1.2 MTT AN EEERMBESIBHTE

P 3 B K 2] EC 109 4 it 8 0 5% 1 15 4% oy B
107 L™, %5 fL 100 uL #2# T 96 fL#k , T- 37°C, 5%
CO, K #4015 8% 2= I Rl 5 80% J& , I Gyp LI
(0,3.125,6.25,12.5,25,50,75, 100 #1200 umol- L") ,
DDP(0,3.125,6.25,12.5,25,50, 100,200,400 #
800 umol - L") . Gyp LI 3.125 ymol - L'+ DDP
(3.125,6.25,12.5,25,50, 100 #1200 umol-L™") 43
WIVEHTT EC109 40t 24 h, 21 i Xof BA 20 i 45 &5 25 i
T AT 0.01% DMSO R IR 3E , 28 (2 A 42
PR, A & i p R . A 3R AL,
Fr3e24 hg  BLIMAMTT %% 20 uL(5g-L™"),4 h
JFFE L3, A DMSO 150 ul, %8 B R 7 ,
FRASCAS I 490 nm i 1 A W S (Asgy o) TEL o AT
AR (%)= (2L Asgy =55 FAZH Asgo o)/ FF HRZH
Ao om = 25 T1 UL Aso om) X 100%, F| F GraphPad
Prism 8 &R 1152 40 il ¥ 2 (half maximal inhibi-
tory concentration, IC,,) . 4 Chou-Talalay Bk
B 48 BOE 5y M W6 25 2 18] A B VR FE AR L R
CompuSyn 4 11 B Bt A FH 2 45 % (combination
index, Cl) , Cl<1 & R ¥ [F 4 1T, Cl=1 E o A4
L CI>1 FoRtEhifE .
1.3 BRETUWERARBESTH

B 6 Bk K3 EC109 40 it 2 I 5% i & 2%
10° L7, AL 1 mL 3Rk T 6 FLA, Rr 4 i il & 80%
J& . 1% 40 %t BE 46 . Gyp LI 60 umol - L' 4H . DDP
35 umol - L™ 244 #il Gyp LI 3.125 ymol - L'+ DDP
10 ymol - LB A, 1555 24 h 5, A5 & B
TR LS  F R E SR
1.4 ARG AA T ZE

B3 - HAFER AN AL, 2525 24 h 5, e AE 4
Jitd, % F Annexin V -FITC/PI 4 g i 746 32 57) &
ety A SR 20 L R T3
1.5 37 =X 4 B AR 46 ) 48 P &) B

A3 AL FER A0, 4525 24 h e A 40
o, PBS B 27K, N A 1 mL A1) 70% 2B, IR
ST, E . B RE L PBS YRR 1K, R
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BB T R IR R (%) =(0 h X
IR F-24 h ZPYRTHE /0 h KR I FIX100%.
1.7 Western E[liF %4l Bax.Cyt c. ZHia F Hi &=
HA.JaELHER D1 MMP-9 & B Rik/kF

U353 A A0, 4525 24 h )5, i A 100 L
UMW, B 5 AR SR AE 4T A F 12 000x g B .0, L
. I BCATE I a0 SO0 AR S i A 7 B
A2 VR VR R — U L WK TR 10 minfE &
J 784y A5, 4T SDS-PAGE, Il % % PVDF it
1, 5% BRs U AEFR IR =ik 2 h, TBST
THUE 3K, AR 10 min, il A—$t (Bax #l Cyt ¢ [U#
FE LA R 1: 5000, 41 it 10 2 1 A 40 i R I 2R
D1 A1 MMP-9 i B LL 1 4 1 : 200 B ILBh 2 11 F B
Ltk 1:5000) , 4CHEE % . TBSTIEUES IR,
FR 10 min, it A 3t (1:5000) , E iR H 2 h.
TBST it 37K, 41k 10 min, it ASs# i ECLfk2#
ROV AE BRI AR R g RO UR . R
Image J K {4 % 8 11 ED 3 4% 2E A7 B 4 WO B
(integrated absorbance, IA) 73+ #7, B LB & I N
ZHEMH. UHREASHASHEANIABEZ LERR
HArE H AR kK
1.8 FitES

TLEEIE A R xesFoR , LRALE 3K, R
H Graphpad Prism 8 5 {4 748112 43 A , 4] 2%
SR R FE T 22000 It B , P<0.05 M 22 7
Gt X
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2.1 Gyp LI 5 DDPE£Fx$ EC109 4R 7FiE R A0

MTT &5 5 8o (B 1), 5 40 i ) B AL s, i
FWE BT, Gyp LI A DDP X EC109 40 fif 41 i
YE 3458 , Gyp LI F1 DDP % EC109 4 ifd (1) 1C,, {i
43 5k 55.34+3.52 F1(37.48+2.99 ) umol - L™, 4
Gyp LIk 3.125 umol - L™ B, % EC109 4t il &
I SRR e #E Gyp LI 3.125 pymol - L' 5
AN [6] e 2 (%) DDP ¢ I . 76 45 % Gyp LI ¥k BE
8.125 pmol - L™ &4~ , I F 4 v/ DDP 119 IC, fH Ay
(8.05+£5.34) umol - L™, Ik T DDP H7l1 25 25 41 119
ICso fH, BX A 2541 CHA <1, AP 25 B A il FH L
P[R9 ) £ 45 s EC109 40 M A7 % BOVEJT (R 1) .
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Fig.1 Effect of gypenoside LI (Gyp LI) and cisplatin
(DDP) on viability of EC109 cells by MTT assay. 100 uL
of human esophageal cancer EC109 cells (5x107 L") in the loga-
rithmic growth phase were seeded in 96-well plants at 37°C, 5%
CO, until 80% of the cells fused, and treated with Gyp LI 3.125—
200 umol - L' (A), DDP 3.125~800 umol - L™ (B) for 24 h respectively.
xts, n=3. **P<0.01, compared with cell control (0 mol-L™")group.

Tab.1 Combination effect of Gyp LI with DDP on viability
of EC109 cells

Group Cell viability/% Cl
Cell control 100.00+2.51 -
Gyp LI 3.125 69.85+3.09** -
DDP 3.125 75.13+9.01 -
6.25 72.67+4.21 -
12.5 66.47+4.19 -
25.0 58.05+0.42 -
50.0 41.46+3.35 -
100.0 37.40+2.37 -
200.0 35.75+8.21 -

Gyp LI 3.125+DDP 3.125 60.22+8.69**# 0.524

6.25 52.26+8.52**## 0.368

12.5 39.48+9.53**## 0.202

25.0 31.76+3.83**## 0.146

50.0 25.41+5.68*** 0.127

100.0 4.44+1.75*# 0.005

200.0 2.98+0.07**## 0.003

EC109 cells were treated with Gyp LI 3.125 ymol - L™' combinated
with DDP 3.125~200 umol - L™ for 24 h. Cl. combination index;
- none. x+s, n=3. **P<0.01, compared with cell control group; *P<
0.05, #P<0.01, compared with corresponding DDP alone group.

PLIC, fH A2 % , ¥ £ Gyp LI 60 ymol - L', DDP
35 umol - L™y Ja S 5L e Bk FH 2 2 2 W vk i, e %



PEGEE L AW F R E2022410 A % 364 % 1048 Chin J Pharmacol Toxicol, Vol 36, No 10, Oct 2022 . 749 -

Gyp LI 3.125 umol L' #I DPP 10 ymol L™ b 5 &L
SEHHR FHAH 2450k B2 VR R [R]1E 4% 24 he
2.2 Gyp LI5 DDPEX 3t EC109 4A A 7S I R M
6 B N WA A R S (K1 2) ,EC109 41
ML AE AR 25 )76 T 4 M T 25w A 2200 . 20 M X
RO A HJE A M0 i 2 TR, 30 535 W
Gyp LI 60 umol-L™" #1 1 DDP 35 umol - L™ 41 4l ity
AR GENE A IRLE B O BRI, 5 A Fl 240
JL 8 B, /b 4 B B TR #R W . GypLI+DDP
Y0 FH) 2 200 B 722 (B8] 48 47 , K ok 200 B V% O B TR 97
W TR W

Cell control

Gyp LI

DDP GypLl + DDP

\

Fig.2 Combination effect of Gyp LI with DDP on morphol-
ogy of EC109 cells. Cells were treated with Gyp LI 60 umol - L™,
DDP 35 pmol-L™" and Gyp LI 3.125 ymol-L"+DDP 10 pmol- L™
for 24 h, respectively. Arrows show that the intercellular connec-
tions disappear and the cells become round and wrinkled.

2.3 Gyp LI 5 DDP EF*t EC109 £4HAA T- RIS M0
Annexin V -FITC/PI M He 5545 H (K 3) IR,
55 41 o %t BB 20 L%, Gyp LI 60 umol - L7 41 .DDP
35 umol - L™ ZH 1 Gyp LI+DDP 5 JH 28 4 i 5 7 3%
¥R T (P<0.01) . 5 Gyp LI A1 DDP Hu i 24
21 HeAE, Gyp LI+DDP M FH 4 20 i o 12 3 b T
(P<0.01).
2.4 Gyp LI5 DDP EX F %3 EC109 48 Al JE HA B 32 1
21 it S 1 3 U 2R (81 4) SR, 5 4 i X B2
%, Gyp LI 60 pumol- L™ £ S W40 o L 451 2 14
(P<0.05) , G,/M A 41 fitg k.51 (5. 3 0 /D> (P<0.01) ,
B Gyp LI BEf# 40 A BELAE T S 0. 5 40 Xt B4
4% ,DDP 35 pmol- L2 S W4 fifd Lt 91 i 3 T B (P<
0.01), 1 G/M i 21 iy b 3] &8 3% - 7+ (P<0.01) , &
1] DDP REAH 41 BT Go/M ] . 5 41 i o R 40 L

A Cell control Gyp LI

ja1 @ | Jaf Q2
105- 1.72 0.27 . 0.10 2'.91.
1044 R
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101 ot . . Ty T
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Apoptosis rate/%
P
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Fig. 3 Combination effect of Gyp LI with DDP on

apoptosis rate of EC109 cells by flowcytometry. See
Fig.2 for the cell treatment. B was the semi-quantitative result of A.
Xx+5s, n=3. *P<0.01, compared with cell control group; *#P<
0.01, compared with Gyp LI group; ## P<0.01, compared with
DDP group.

BCERHA Go/G I 40l L) 1 2% T+ (P<0.01),S
140 B L 91 8 T [ (P<0.05) |, 4 5 FH AT f6f 240 g
FHL#E T G,/G, . 5 Gyp LI F1 DDP 2 40 41 It ,
Gyp LI+DDP 15 F 21 Jor BE 7 %) 41 it Js) B0 A o AS T
Gyp LI 1 DDP 43 51K EC109 41 Jitd .7 T S 4 #01
G,/M ], 1fii Gyp LI+DDP I /0] f# EC109 4 fitg BH
T Go/G
2.5 Gyp LI 5 DDP BX A xf EC109 4T 7 6k H Y
=210

MFEWIE A F& (B BA) , 40 % 18 20 %) 9 X
4 %k B B 3 2 DR SR £ A
X SAOR, TR B i A2 7 5 i Gyp LI A1 DDP ol 45
25 2] QR X A7 A i A /0, Sl T AR JC BH (g AR 4k
Gyp LI+DDP 3k 2 21 g it vl b, {5 3R 5L Bz
4. Ui Gyp LI .DDP #.F Fil Gyp LI+DDP I H
X EC109 41 iy i 8 34 BHA — s i /R, BE
FHAL B BB AE F Bl . IR 20 45 5 2 I (&
5B) , 5 40 Jifg %t B ZH AH [, Gyp LI 60 pmol - L4 |
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Fig.4 Combination effect of Gyp LI with DDP on EC109
cell cycle by flow cytometry. See Fig.2 for the cell treat-
ment. B was the quantitative result of A. x+s, n=3. *P< 0.05,
**P<0.01, compared with cell control group.

DDP 35 umol-L™" 4 1 Gyp LI+DDP 5 JH 28 it 4 Jfg
TR %R B3 R (P<0.01); 5 Gyp LI & DDP #
FHEH LA, 1% R 4 40 it 1 4 e 3 % e 2 B 3 R R
(P<0.05,P<0.01).
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Bax.Cyt c. A HIE S A AR AAZE G D170
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FH 41 41 il Bax & [ &3k 7K F 2 3% T = (P<0.01) ,
Gyp LI 60 ymol-L"'4{ .DDP 35 ymol-L™" 41 %1 Gyp
LI+DDP Bt 41 Cyt ¢ & 1 R ik /K F W T (P<
0.01). 5 Gyp LI 60 pmol-L'#HA1DDP 35 ymol-L™
HAHLE, Gyp LI+DDP Bk H 41 Bax #ll Cyt ¢ Kik/KF-
¥ FTH(P<0.01, P<0.05) . 540 g % BE 0 AH L

Gyp LI 60 pmol - L™ 2H 4fi ifd J&] A 2 11 A Fe kK- B 3%
B A1k (P<0.01) , Gyp LI+DDP 55 FH 41 4 ita J& 1 2% 11
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Fig.6 Combination effect of Gyp LI with DDP on protein
expressions of Bax, cytochrome ¢, cyclin A, cyclin
D1 and matrix metallo proteinase 9 (MMP-9) in EC109
cells by Western blotting. See Fig.2 for the cell treatment.
B was semi-quantitative result of A. x+s, n=3. *P<0.05, **P<0.01,
compared with cell control group; #*#P<0.01, compared with Gyp
LI group; #P<0.05, compared with DDP group.

Gyp LI+DDP

40,
304
4h. - . .

(o]

20+

104 H H
0

Cell control GypLI ~ DDP Gyp LI+DDP

Cell migration rate/%

Fig.5 Combination effect of Gyp LI with DDP on EC109 migration. See Fig.2 for the cell treatment. B was the quantitative
result of A. Cell migration rate (% )=(0 h scratch area—24 h scratch area)/0 h scratch areax100%. x+s, n=3. **P<0.01, compared with
cell control group; #P<0.05, compared with Gyp LI group; ##P<0.01, compared with DDP group.
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D1 &Kk FRE(P<0.05) . S4uffaxt i, Gyp
LI 60 umol-L™" 24 .DDP 35 umol - L™ 21 il Gyp LI+
DDP Bt 20 MMP-9 ik /K -1 i 2 T[4 (P<0.05,
P<0.01). 5 Gyp LI 60 pmol-L™" ZH5f, DDP 35 umol-L™
ZHAA L, 1 FH 2 MMP-9 23K 7K - i Ik (P<0.01,
P<0.05) .

3 itip

A5 KB, Gyp LI 5 DDP 43 5l 78 3.125 ~
200 pmol - L' 1 3.125 ~ 800 pmol - L™ ¥k Ji ¥ B A
TP AT S A 98 EC109 A A7 1S VE T L 1H.
DDP 7E ¥ & 800 pymol - L™ H i/ H T EC109 4l fif
s 240 A7 3 e 415 8¢ e, i 78 Gyp LI 3.125 pmol - L™
5 DDP 100 pmol - L™ B¢ FH i, 40 g A7 15 % i 3 F
ik, B Gyp LI 2A B[R4 ] EC109 4 ff A7 1% 1
H L UL 25156 — e F2 B 3G hn 1 EC 109 41 it ot
DDP (1 fUs M s 40 AL R T S 0 25 5 % B, 55 DDP i1
A%, Gyp LI 5 DDP 5 i {2 3F T EC109 41
FELR T 5 200 ) 1 S 56 45 SRR B L Gyp LIl 446 i )
WIBER T S 11, DDP fiff 20 ffd J&] 3 BEL A T G/M 3,
245 06 FH 85 240 M ) 01 BEL W T Go/ G, B, Bk 25 R
DDP 5 s fir BELAS fr) 40 it F) S AR T) , T el e A 1%
S EC109 4 J I T A AL AS 7] 5 240 e Rl 2 S 6 285 SR
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Inhibitory effect of gypenoside LI combined with cisplatin on
growth of esophageal cancer EC109 cells

ZHAO Min-tong, QI Yan-shuang, HAO Lin-yao, JI Xiao-tong, PIAO Xiang-lan
(School of Pharmacy, Minzu University of China, Beijing 100081, China)

Abstract: OBJECTIVE To investigate the inhibitory effect of gypenoside LI (Gyp LI) combined
with cisplatin (DDP) on EC109 cells and the effect on cell apoptosis, cycle and migration. METHODS
(1) EC109 cells were treated with Gyp LI 0~200 uymol-L™", DDP 0~800 umol-L™" and Gyp LI 3.125 ymol- L'+
DDP 0~200 umol-L™" for 24 h, respectively. Cell viability was detected by MTT assay to calculate half
maximal inhibitory concentration (IC,,) values. CompuSyn software was used to calculate the combina-
tion index (CI). @ EC109 cells were treated with Gyp LI 60 umol- L™, DDP 35 uymol- L™ or Gyp LI 3.125 ymol - L™
and DDP 10 umol- L™ combination for 24 h. Cell morphology was observed under a microscope, while
the apoptotic rate and cell cycle were investigated by Annexin V-FITC/PI staining, PI/RNase staining
and flow cytometry, respectively. The cell migration ability was detected by scratch test. The expres-
sion levels of Bax, cytochrome c, cyclin A, cyclin D1 and matrix metalloproteinase-9 (MMP-9) were
detected by Western blotting. RESULTS (1) The IC,, values of Gyp LI and DDP on EC109 cells were
55.34+3.52 and (37.48+2.99) umol-L™", respectively. When Gyp LI 3.125 pymol-L™" was combined with
DDP of different concentrations, the IC,, value was decreased to (8.05+5.34) umol - L™ and the CI values
were <1, suggesting that the combination of the two drugs had a synergistic effect. 2 When Gyp LI
was combinated with DDP, the cells grew slowly, shed, showed irregular morphology. Compared with
the cell control group, the apoptotic rate was increased from (1.30+0.08)% to (4.87+0.04)%, (6.44+
0.37)% and (9.12+0.20)%, respectively (P<0.01). The apoptotic rate of the combination group was signifi-
cantly higher than that of the DDP group (P<0.01). Gyp LI, DDP and the combination group arrested
cell cycle at S, G,/M and G,/G, phase, respectively. Compared with the cell control group, the cell migration
rates of Gyp LI, DDP and the combination group was decreased from (29.54 +5.56)% to (15.30 +
3.64)%, (13.61+0.06)% and (5.95+0.56)%, respectively (P<0.01). Western blotting results showed that
the expression of Bax was significantly increased in the DDP 35 ymol L™ group and the combination
group compared with the cell control group (P<0.01), and the expression of cytochrome ¢ was signifi-
cantly increased in the Gyp LI 60 umol-L™", DDP 35 pmol-L™" and the combination group compared with
cell control group (P<0.01), with the highest expression of Bax and cytochrome c¢ in the combination
group. Compared with the cell control group, the expression of cyclin A was significantly decreased in
the Gyp LI 60 umol-L™" group (P<0.01), and the expression of cyclin D1 was significantly decreased in
the combination group (P<0.05). Compared with the cell control group, the expression of MMP-9 in the
Gyp LI 60 umol-L™" group, DDP 35 umol-L™" group and the combination group was decreased (P<0.05,
P<0.01), with the lowest expression of MMP-9 in the combination group. CONCLUSION Gyp LI inhibits
the proliferation of EC109 cells. The combination of Gyp LI and DDP has a synergistic effect in inhibiting
the proliferation of EC109 cells. The mechanism can be related to up-regulating the expressions of Bax,
cytochrome ¢ and decreasing the expressions of cyclin D1 and MMP-9.
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