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Abstract

Chenodeoxycholic acid (CDCA) derivative
HS-1200 can inhibit the proliferation and induce
the apoptosis of human hepatoma BEL7402 cells
in a dose- and time-dependent manner. In con-
trast, HS-1200 shows no apoptosis-inducing ef-
fect in normal human hepatic cell lines. HS-1200
induces the apoptosis of BEL7402 cells perhaps
by up-regulating the expression of Bax protein
and down-regulating the expression of Bcl-2
protein. The increased ratio of Bax to Bcl-2 might
contribute to the permeabilization of the outer
mitochondrial membrane (OMM) and make
it permeable to intermembrane space proteins
such as cytochrome C. Once released, cyto-
chrome C promotes the activation of caspase-9
and thereby results in the activation of caspase-3,
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which functions as the downstream effector of
the cell death program. Furthermore, as caspase-
8-specific inhibitor z-IETDfmk shows no impact
on HS-1200-mediated apoptosis of BEL7402
cells, H5-1200 induces apoptosis perhaps via the
activation of mitochondrial pathway.
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904 AR LUK T I A0 At 26 O L I i F
AR A SR8 0 S 6 IR B 20 A A LA, H I
S VA TT TS AT AR IR o ik 697 J7ik, A
FARUIRMZE M EEREERE S FAY
BRAAL, B4R 2 HBUEE A R IRIR
I, KT FARWBITHINS. Bk, AT
W AIE 70t — LT 7 ik, BE SR I M vE
ZEAvR YT AR S 1 ST R RS RR YT
J7iE, 9 AT A8 e B A T Hh A
(A . AF P R A T 7 AN SRR By 1
gy = AR 2k, AE 2 B B TP AT AR
AR T25%>Y. AT, 36 9) 75 Z 003 A 3%
R YT R T 2459,

JOEL Y 2 A L] e ) 2 AR MR A, b
B T I e, It EL e T s I [
BEE A PRSP0 (1 35 TR 2 0. MR % Lk 2% 45 W 1R
[, AN TR AH Y R 2 IR AN [0 1 A ) 2 . e i
AR NEL R A I ] e 5 A, T IR A it A JIE
1 DU G AH A P K DA 5 P 968 i 4 8 T 2% g 2 4
R VA 7 RE [ B & . eV 2 wF e R, &8
Ji 2 H B2 AT AEIN-[ (B, 5B, T )-3,7- - F2 e -24-
A S e -24- 55 18- T 24 R IR (H'S-1200) F1
N-[(Ba,5B,7)-3,7- - F2 He-24- 5 ARH {5 fE-24-
FEVL-R R R SR (HS-1199) g 15 5 £ Rl 41
FLR T B A I A, LR A M. AR
Iy N R D N NG = S
Vs BRI BRATAE M R, LAHS-1200
VR SRS 57 A RO 5 K P E R 308 i 42U
FRAE AR Y S MR A 51256 v Rl i 3 A P e,
IR SR WS I B R AT A AT 5 2 Bl
i g At O TR A, O HLRG I AR R AT AR )
HS-1200XF A I8 4 Rtk BEL 74024 234 1)
AERKAIE T, A KA HE FH S5 HS-120015 51
JI IR 2 O T AT 0%, HS-1200% 1E 3 40 itk G
AR A B i U T A

1 #8AR EABRS ST A YIHS-1200 X AT AD B 4BIE A
CIESBBaWERRIEE

FATN N LA B8 B 4R R AT AR T H S-1200
A 1 BT 988 200 Ji AR B E L7402 K1 1 T4 Jfa ik
L-02, A JH Jiee 4 i kA B 208 1 AR KA o
P, LA 26 EL AT BH I (1 245 40 94 5 A4 it ek AR
R RF 8 10 W 1 7 N U e B 1
YRR, X5 BIHS-1200 1] LA 24 A4 T e 4
i, 0F I R 40 i G A A AR L X A HS-1200

T T a8 T RA R B AR, 53R
RGO TR, IF SR T A0 WA i, AEasaiont
FR P U A R A DDA DT, A (8 liDN A RILAE
PEIKT A K200 bp K S HARAK A% H 1. v
B, TE RO, R 4 i A A — R B A
g, B e, AL S A SRR e, TR K
INAS—TRRE T /MA (apoptosis bodies). DNAWTZ
ST T M R AE 2 —, BATTS DN A BRI K
Tl HL DA R I, £ H S-120040 B FF) e 4
JH R R DN AKR B Ay, U W] 4 i & AE T
T2 (A 98 0 W A BE T ] U 3] e 28 (1) 4R i 1
TCHIEASFFAE, 15 BHS-120040H A\ JH i 98 41 A
(A 3 R T 5 T Al B R TSI TR
S 08 1A 5 W B AT B TR AE R R AR AL
T E T W BT R YR T T vk, DR FRATT
A BRUTHS-12005 -5 HFR 40 g T i pLs].
HUh 41 8 A5 S s R R AU ()k A
TSNP FE T2 44 (death receptors)fi 5 il
P — O T R S O Al BB AN I T2 A,
YT 2 AR — I A EFasHl R 2B T 454
Iifi(fas associated death domain, FADD), 45453
AL DR R R A& 2 W e B2 1 8 (cy steiny]
aspartate specific proteinase cysteine aspartases
8, caspase-8), Tl caspase-81f— ) %lpro-
caspase-3/F flicaspase-3, MIM%E T T (2)Zkki
A5 SIE M VP2 TS Sl g Nk,
LR A TR 41 Y €4 25 C(cytochrome C, Cyto-C)
NGy TR, S fcaspase-9, TEILI
caspase-91J)#lpro-caspase-34- ficaspase-3, M
PSR IX—d R, Bel-2, Bel-x LAEHIH]IX
— b P2, ifiBax, BNIP345 ki —id .

1.1 Bel-2 2 Ut RIS
S TR, B RAE P T R Mced-9E A
HAPHTAER, fEniFLahyh 5 2 [FYE 2
Bel- 250k, B el-23E 8 15 5670 A A4 4 1Btk 2
A b RN, Bel-2 5 AL P T A S T P
HEWEAREL —, I3, 124 KN
28N, FDIRE T LAy ok =28 (1)Bel-2 XK
WRETH T2 55, XRS5 A 4B el-2,
Bel-xL", Bel-W!'4%; (2)Bax WV K (LI TV
FKR), FHEAFEBax™, Bel-Xs%%; (3)BH; only
WA, 3K 2N 55 i 03 A 2 e M T MR 1), H
T I T Re S P AL S BH S B, i
4 NBH; only W ZK05, H i &I 1% 505 1 0L )
F5Bid®'* Bad, BIk, P193, NOXA%E. 4445 F

www.wjgnet.com



HS-1200

643

K153, Bel-28 A S5 A #5544 GBIk 45 4
B(BH,-BH,), Al 17EB cl-2. 5% Jk v e FE AR 57 1M
HBel-2 55 8 AT — > C AR bify 245 15 245 4 4§
(TM), b2 {2 32 8 (15 5 2 R 45 B 1) SR Pk
A7, A AELE TBH NIBH,Z 0. #3h#g b] Lo
YRR, (RFETRPE T, UL EBH, S
BAAAAE T Bel- 2K B H UM T2l A b, WiBcel-2,
Bel-xL, 1I7EAE I T ot #S A EBH, 45 K 35K,
K WIBH, 45 M0t T B e 1-2 5 40 i i 7 5]
SHEVEAE . A S, BH, MIBH, = 5% 2K [ R A)
FHEAEFH DX, CHEBel-25 5 & (A, Pl
TRV R T G 2 18] (A AT T 0 2 11 &5 4
B SiAh, R TR G PR AA VR O, AL
S BH, S, FROUBH, . (M, 3% IA
SIBH & B el-2 505 Hh A I T 11 G Bl 5 F 3. T
Bax W 55 R 53 #3405 A BH,, BH,AIBH, =A%
P s, TR E W B o 1-2 5% 5 1 i 55 R A 53 25
PR S I U 45 M5 1 e B 2. Bel-2 5% P (2
IR i Bax, — A b il i SR SRk D g,
B R A 7 1 5 3L (permeability transition
pore, PTP)[FFI", fif e A py )L/ 3
Y5, 4nCyto-C, smacy i 25T, MM id5 541w
PATB g — s A TR, XS
Pr 2 R iR L, % SPTPIFI. 4 K BlBaxy
PTPALIITE 47 VDA CELAN TAEE B 4%AH B
VEHI 6 225, 4 52, Bel-27] LLBE WP TP
A 40 R T2, SEPL A Bel-2 1 e mk ) 482
VDA CHGE A Bax 5 VDACELANTI A
AR, R TR RE T, BaxRIA/KF T i Rl
REAHIB -2 (g 5 SR T EAE T
TR RE T, Bel-2-5 Bax (1) b 3 R 42 g o4l
Bel-21 I8 T ar, AF 40 M A7 3% 7 1h R 5 5 4
TR AT R I ZH S-120040 22 (1) T
Jih9Rg 4 e, FLEBax (1)K K- 3E E M Bel-2 1) KA
PR, 1 15 Bax 5 Bel-2 (1 L3 B 5 &), Bax MY
RAFILFH TR AR, 1m0 BAHIBel-2ht I T4
FH, TRITT FEF I8 400 F 1) 2 R Bt FRL AT FARARR, 20k
A R FL A () B AT 7 Mg 4 R 2 HS-1200 48
PR S 40 R A4 MBS P A T AR Bk
K YIBax 5Bcl-2 L HR MR 5 5 2k AR S M I 17
EBTEE S

1.2 SR A2 2 B ) — AN
R S A A, A “sh T
WL R B, SRk Th e o 5 40 i s v
PG, SRR T 7. WA ROS) I
A RERZE ARG . BT A A A, e Lk
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LR TR 20 Ji 8 T 3E B b, SRR R A
f, (DB caspasesi#yh K FWiCyto-C; (2)3&
K TALIBHELRE, ATPA /D, 41 fE & AN
Al (3) BRI FLAL Y K, 5 T A R T
FEAL; (4) A B o 1-2 5K 2 11 U 15 4l oA 1
TR, [\, £ 2 FiE S TR =, PN
oo AEAREESN TR EE Al i N IR AR AR R T
(R I V45, 055 2R AR AR G, IR, 2
GRS B O R A e TR A= WS 0 VA /7
Cyto-C, JEcaspase H & 1F R W0 HE oS D
B, SZBcl-24% (155 AT, Lok re 4n i
T v e B Y LR T At T RE TR B8 0
MiCaspaself & (1Y, ELABRIIA R, AK
(R AT LA B el-240 1) 44 (5 B R ENIDN A Jv
BOAAKI T SR AR I A7 A5, MET RIS By b
AT Cyto-C NG KL IR ERLARRE T
f)Cyto-CjApaf-1. Procaspase-945 & 1E— LI,
“PITAK” (Apoptosome), H:45 UL jtcaspase-9FfIH
WA BRCyto-CZAbh, SEhifhid nf B/ 5
YBIHT-1 4> T Procaspase-3HIAIF(Apoptosis-
inducing factor). AIF{EASNTE A T-Procaspase
3, JF HIHAR G AT RERE & — Ncaspase. Lebifhk
Az IR SR ML AE T 2k R —Fpny P T
1 (permeability transiton pore) I JE k. 12 T-15
52> fficaspases i (- 2E Caspase 1) JE Ml & A7
TR EE ) RRC KR, 77
ECeramide, W5 U1 IF O0AR 25 B R BR R) He
GIKPTIHIE. PTIHIE L H LRk — L2 A A
HEA R, €T N AR AL IE AT LG IE
FebEdh A VF<1.5 kDasy Pl XA WIE R
FEISs tH T SRR L 5T N IR =388 T, Al 8okt
PR AR B R %, WEIRCRE IS I, g AR
Wr; 325 HH 2RO BT Rk N A B i O
A AR, BB A Cy to-CHE N I & i i
PEAR IS Lo /e 40 R 1 v ) LR IR AR
T 5Bel-2 L K KR 2 MG R, Sibs |, IR
Bel- 2K iR 18 (1 WiBcl-2. Bax. BCL-xLA4f
SEN TR R L. it H SEEGHIESE, Bel-2 5K 5 B
1 RS BLSE i P Tad 3 % A HiCyto-C ATF IR
JB, 3 T AR AR 2R AR A ) 8% 7. Wi Bax
—J7 T ] DB A SR AR IR N RN D 12
kDalt]Cyto-CAEAME AR IR 145 00 3l i
Fh I TR TR M 5T 5 —J5 T, AT ASUK PTIE
T (1) T Bel-248 FH A H.
Bel-2 8 F KR, AE SRR T R[]
Yl U T RAR, HERE AN dris. dn g

"2RAEE
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FT R ABax AL R RARE b, B 5B IR
WK, FTIFPTPAL, 53 Cyto-C, HTH T
[Al ¥ (apoptosis inducing factor, AIF)%5 M ZEk 4
TR MRS el Cyto-C 5 Apaf-1, Lh
Jepro-caspase-93L [A 4 G/ — LR “ I T
{A(apoptosome)” , iificaspase-9, it iffk
caspase-3, PUTAIRFET:. 2R, WIRPLH T E
FIBel-27E bR A B ik, —Jriii 5Bax
g, MHICyto-CREIM I IE St Ll o5 — 7
I, flA “BTFAE” BIDRE, AR N IR
PR HANME R T, e AT Ay, D
ROSAE i, $IHI4 MR T, VF 2 E A Zebifhk
W Cyto-C IR IR 40 ML T2k AR 2 —2,;
Cyto-CMNZ I A A JIE 2 [] 1) 15 A BRI, AT
(EEE 3 AL AN 8T d I SR DAY WG e e AE
KA T AR SRR B AR Ty e 1) 2 DL S 2k
PN IE 37 P () AR A, FEAN B TR iR T
YR

2 &R

JHF P8 4 i 22 HS- 120040 215 K A T 4 i 2 7
PEFET, FEHLHI A HS-120040 3 5 HT i 8 41
f P e T R A Bax W R T, ML TIE A
Bel-2fJ3RIE W] B FEA, MBax5Bel-2f# Hh A
KOR$E T, Bax B2 T4 A S 5, 17 H PR
HIBCel-21 BT T-/E ;5 Bel-2 5005 & 11 R IA T
BUIAR AL 51 R 2R AP Tl T8 11 T8, X ANl i
(1) TF 80 es BT SR AR T N I B 05 s, 2k
FLAR AN R T Ok, WP IRCRE AR IR, fig
A, I 2 T ZKORIES B 48 N ASE R 5 i
I PEOMNER R, B A5 Cyto-CHE N 1) 4%
MR AL AT T A BLHS-120048 21 )5 T
g 4t i 1 e R A4 i HL A7 3% 2K I Cy to-C H 4k
FLARRE NI, BUE T Bel-2 505 8 1 R IA 1
L R A2 A0 5 TR B R A 45 16 R D) eV 503 . 4%
AR BE AN Ty B PRI A0 DA R S A 3 55 12k 1Y) AR
o, A5G M T ) R R AR West-
ern blot4E B3R B Apaf-1. cleaved-caspase-9f/l
cleaved-caspase-3 (1) 8 [ XA 7KF W] & T, 1M
pro-caspase-8/f1KiATGAR1L; JF H., =4y
SR A BLAE  AUIRIR AT A I H S-12001F5 T
Jif 98 40 R BEL 740238 17 1] # caspase-9FH il 5
R, AP caspase-8FHIFIFM S, ik g5 R
WEE, Cyto-CiE AJfLJst, W LAd AT P/ATPH S
F1 7\ 5 Apaf-145 &, R EAA I G cas-
pase-9FIA; &5 Hiificaspase-9 i1t — 0 T3k

ALY caspase- 30T, BT EAN ML T
36 10 S IR R AT AR T HS- 1200 22 Bk ¥6 97 s
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