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Apoptosis induced by a novel intestinal metabolite of ginseng saponin
in human hepatocellular carcinoma BEL-7402 cells
MING Yan-lin'*, ZHENG Zhi-zhong?, CHEN Liang-hua’, TONG Qing-xuan®
(1. Key Laboratory for Tumor Cell and Molecular Biology Engineering, Ministry of Education, School of Life Sciences,
Xiamen University, Xiamen 361005, China; 2. Natural Products Research Center, Xiamen Overseas
Chinese Subtropical Plant Introduction Garden, Xiamen 361002, China)

Abstract; Objective To investigate the effects of 20-0-(8-D-glucopyranosyl)-20(8)-protopanaxadisl
{TH-901) on the human hepatocellular carcinma BEL-7402 cells in terms of inhibition of proliferation and
induction of apoptosis. Methods BEL-7402 Cells in cultural medium in vitro were given 0, 6. 25, 12. 5,
25, 50, 75, and 100 pmol/L IH-3901. The inhibitory rate of cells was measured by MTT assay,
morphology of cell apoptosis was observed by AO/EB fluorescent staining, cell apoptotic rate and cell
phase were detected by flow Cytometry (FCM). Results The results indicated that TH-901 could inhibit
the proliferation of BEL-7402 cells significantly. The suppression was both in a time- and dose-dependent
manner. Morphological examination of IH-901-treated samples showed cells with chromatin condensation,
cell shrinkage, and al) typical characteristics of apoptotie cells. Marked morphological changes of cell
apoptosis was observed very clearly by AO/EB fluorescent staining. The increase in the apoptotic sub-G,
fraction in a concentration-dependent manner and cell cycle arrest at the Go/G, phase were detected by
FCM. Ceonclusion The results demonstrate that IH-901 dramatically suppresses BEL-7402 cell growth by
inducing programed cell death. These results may provide a pivotal mechanism for the use of IH-901 in the
prevention and treatment of human hepatocellular carcinoma BEL 7402 cells, the antiproliferation, and the
apoptosis .:
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1 BEEAX

1.1 HMES5{EH: AFFERERE BEL-7402 BHT
BEi¥E L EARFREN. REASEH IH-501 &
BRSBTS
% HPLC R AERAH KT 98%. AREFH
RPMI-1640 (2 Promega 247) ,MTT, V8% /18
Z.% (AQO/EB), ~HE TR (DMSO), Bi{L R EE
(PD) ¥R Sigma 247 . HALEMN (EE Coulter
A . R e S HI{ (28 Thermo Electron 24
7). HAEE BME (E Leica DM IRB),

1.2 M. AFEAR BEL-7402 BMBERT
4 10% WKENBERLE.100U/nL HFER,100
U/mL &2 &8 RPMI-1640 B H# $,37 C.5%
CO, RS iE £ T o5, BON B4 K B 4 st
REMEIB,

1.3 MTT EN4MAESE . LBHE 0 umol/L IH-
901 xt B, AR EE 2 5% 6.25.12.5.25,50.
75,100 pmol/L TH-901 XK H, MM HEKE
BEL-7402 #1H,0. 25% BE8EA 1L, F 40 F 8% 3% Wi
B 5xX10/mL AABBRERT 96 LK, 4
100 pL, 3% 3% 24 h J5 . R EZ W HIEFOR o A A
100 pL 3% H (W EA) BEAEZBH H-901 #Y
BHEw (XRA) . SH4 M ERL, R RESLHF
12.24.48.72 h 5, B EH W, BFLIMA 200 pL
MTT (0.5 mg/mL), Bk 4 h, B & LEHR,
fin 200 pl #4828 th (90% DMSO, 10% 0.1
mot/L Glycine-NaCH, pH 10}, %% 10 min, 4
BENER, EFHRN EER 570 nm LR AKE A
B, HEERAEEE,
MEEGERE=T%E AH/XMBAAFXINONY

1.4 HEEASNE.LRE 0 pmol/L TH-901 ¥

st B, L R E R 50 pmol/L # TH-901 R
o HEERESRELH 6 ALK L,50 pmol/L
TH-901 402 48 h B, iy HAMERHME,
PBS MLEH®E.ERT 3% PHEL 10 min,
PBS pLrEUE -HESHETREN RANLE
MRS EIHE,

1.5 AO/EB #x %6, ERE 0 pmol/L IH-501
Sp% B, LB B 50 umol/L B4 TH-901 Rt R4E.
HHERESBEAY 6 KL, 50 pmol/L B
IH-901 438 48 b J5 , BU& A AAR AT PBS ¥k &
W, 1X10°/mL fY 41 R . BR 95 pL BB MA

- 5pL AQ/EB (100 mg/L) %% 85,10 min /5,7
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pmol/L TH-601 % 8B40, BB K 47 B A 25.50.
75 pmol/L 4 TH-901 L RAH . ZWIEMH 24 h 5,
AHRENRAMTREAERE 1 X150, A
70% HZ8 1mL,4 C EEER. BEH 800~
1 000 r/min B5.0» § min, B} % & Z W, PBS ¥ 2~3
%, tn 500 pL PBS H &40, T A RNaseA # PI
(PIAFEHH 50 ug/ml, RNaseA R FEIEEF 20
pg/ml),37 T BRKHE 30 min, ARG WH
AMEEMENErENATEEE £,

1.7 SEit¥adE . BEE R o+ R, RAKH
F 5 SPSS1L. 5 HITHHEAH.
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Fig. 1 Inhibitory effect of 1H-901 on BEL-7402
cells growth (x+s, n=3) ‘
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Arrows indicate cells undergoing apoprosis

B2 IH-901 3 BEL-7402 M ALK R
Fig. 2 Effect of IH-901 on morphological change
of BEL-7402 cells

2.3 AO/EB R &E.45% . 47 50 pmol/L H-901
fEF 48 h,AO/EB B R AR BHBETME,
BT MM IR 2 DNA B ElRE,
KM, ERAARBEEREEROBRERE
HEREHE HESENFRES ERE S ARAT
EBE.RE3. .

2.4 ARFRMUEMSEHE:0,25.50,75 pmol/L
H-901 24 b B MAEREUAMARAB TR
MEAEAW . ERILR L. BEEAGYREY
L, R LR E B 50 pmol/L & ,Go/G 1B
MABERE (P<0.05,5 M G,/M HiRA R
WA (P<0.05), %8 TH-901 i jr#% BEL-7402

MR TF Go/G. . R A i &80, AR
ELHPRESYMmER BTENM (0724
1.06)% EFE (30.27+3.30) %, B G B aT
HHAB AT, RE 4,

LE e el

Arrows indicate cells undergoing apoptosia
3 1H-901 X BEL-7402 MM T KM
Fig. 3 Effect of IH-901 on apoptosiz of BEL-7402 cells
#®1 IH-901 3 BEL-7402 BRAPR BT ROEK
(xts, m=3
Table 1 Effects of IH-901 on cell ¢ycle and apoptotic
rate of BEL-7402 cells (x+5, n=3)

o Wi/ SRARAHIN
(aol» L7 % 6o/Gy § Ge/M
R 0 0.72HL0B  42.2847.37 ZL1ZE419 IT4LETO
M99 25 4.55+2.54% 55.2343.30% 17.93+3.89° 27.6746.19°

50 23.3742.28° *¥73.8042.26% ¥ 0. 462 16" FIR BA4 41T
75 30274337 H78. 724433 ® 8. 274215 *14. 0143730 ¢
S EAE. " P<0.05
5 25 pmol/L TH-901 #{ {8 . " P<C0. 05
* P<0. 05 vs control group
# P<0. 05 vs 25 pmol/L IH-901 group

3000 ot 1024

[H-501 75 pmol-mL-
Sub-G,: (30.27£334)%

Q 1023 13 1023

B4 BREBUSFERRTE
Fig. 4 Sub-G, Peaks detected by FCM

3 itig

P FE, O 1H-901 (1 5 10 mg/kg) 14d
J&i TH-901 BEE of #0 i 45 A A 1T R A A0 &5
BREER AR ENMEER, KPR EHN 10 mg/
kg B9 TH-901 SEF B EMB MBI ER. LR T
7 IH-90 EXEHMEREATAEBRIEE
AU, Lee %0913 58 , 1H-501 A 5M BN A B 58
[ A% (HL-60) . fifg i (PC-14), BB & (MKN-
45) FIAF MR (HepG2) MR B, IH-001 i
AEE AR C NERENBE L AERREA
PR Wi EE O REER caspase-3, % HL-60
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MTT 3B/ IH-901 3 A FF 3% 41 B 8k BEL-7402
B 7 1l e AR, £ 3 TH-501 fE A 24 & BEL-
7402 4L K, B 0 AE AR A B 0 e ] 5
Bk g, X2 % A B 100 pmol /L &, HHp
BB/ R 100 Rt — o HmHEEARET
MHREEEIEHARTIEEIRFETHERAL, X
MABLAREESI A EREHW H-901 A
BEL-7402 fIMIEHBMT ABMR Al #—F
FR A O A R A R,
GRERFHBMNETRLN HEERARNEEK
A Ra R R T B Go/G MM TH-901 K
HmEEL .S WM B, R Yk
## 50 pmol/L J5,G/GHBFEMRE. ik,
EBEG R EY,IH-901 B3 A K %4
BEL-7402 #IEHEIFAES R, A 1H-501 {2
FARRACHEARATARMAIBKEENFRA
P,

& Bk  TH-901 7T 4 5| A FF#% 4 fid #k BEL-
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