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HepG2 §- PLC/PRF/5 fn¥z & 5 2 4# cnlm e 3 4 %Wﬁ |52 % o &k R 500
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PLC/PRF/5 ‘m¥s 3 # ¢11Cs & 4 %] % 160.9 f= 333.2 2 g/ml -
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¥ 8¢ HepG2 fr PLC/PRF/5 shim ¥z ik #) 12 % > S-G2/IM #) » g+ — »c %
NEF R R R e A B4 o _ﬁ s MR A e TUNEL 24 ¢ cq™ 2. 3
R @fEd F e A% ,:m’?é'z;irr fwie = gl - xRN EF A R o AR P
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p53-independent =17 N3 4v p21 & IR o @ f2F F 4 € Frd cyclin
A ~ cyclin B ~ cdc2 ~ cdc25C =4 3w 3 % cdc2 o cde2b 4F At A
T EEREL (R 0 B Pl e F BRI o B 0 R @R s
¢ %% proapoptotic fr antiapoptotic Bcl-2 F-v anb @iga frd sy
AP B e apoptosis 7% 0 @ 355 L’ﬁwﬂ" B ez~ caspase-9 s it @
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The mechanism of the anti-proliferative,
anti-invasive, anti-angiogenesis and
apoptotic effects of Traditional Chinese
Medicinal Prescription (TCMP) In
human liver cancer cells in vitro and In
Vivo.(2-1)

Chun-Ching Lin
Kaohsiung Medical University

ABSTRACT

The incidence of cancer is increasing worldwide and it is the single
most common cause of deaths in both developed and developing countries.
Hepatocellular carcinoma (HCC) is one of the most lethal malignancies,
and is also one of the four most prevalent malignant diseases of adults in
China, Taiwan, Korea, and sub-Africa. Several etiologic factors have been
classified as high-risk factor in association with HCC, including exposure
to aflatoxin B1, and infection with hepatitis B virus and hepatitis C
virus.Our laboratory focuses on the integration of traditional Chinese
traditional medicines (CTM) with molecular biology to further study the
active mechanism their anti-liver cancer activity. This allows a better
appreciation of CTM in the modern era and also a better understanding of
its underlying potential for therapy, thus increasing its acceptance in
Western medicine.

Cell proliferation inhibition was assay by XTT. Cell cycle
distribution was determined by flow cytomatry. Quantitative assessment of
apoptosis was analyzed by agrose electroporsis and TUNEL method. The
p21 level was assay by ELISA kits. The activity of caspases was measured
by caspase activity assay kits. The mitochondraoal membrane potential
was assessed by JC-1. The activity of NF-kB was assessed by Trans AM
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ELISA kit. The tumor growth of SZKJT was assessed by In vivo tumor
xenograft study.

Our study reports here for the first time the anticancer effect of
HLJDT in two human liver cancer cell lines, Hep G2 and PLC/PRF/5. The
results indicated that HLJDT inhibited the proliferation of Hep G2 and
PLC/PRF/5 cells by inducing apoptosis and blocking cell cycle
progression in the S-G2/M phase. Immunoblot assay showed that HLIDT
significantly increased the expression of inactivated phospho-Cdc2 protein
and phospho-Cdc25C, and decreased the levels of Cyclin A, Cyclin B1,
Cdc2, and Cdc25C, thereby contributing to the cell cycle arrest. Apoptosis
induced by HLJIDT in both Hep G2 and PLC/PRF/5 cells was determined
by electrophoresis and TUNEL assay. In investigating the detailed
mechanism, HLJDT increased the expression of Bax and Bak, but
decreased the level of Bcl-2 and Bcl-XL, and subsequently triggered the
mitochondrial apoptotic pathway (mitochondrial membrane potential loss
and caspase-9 activation).

In addition, HLJDT also inhibited cell survival signaling by
enhancing the amount of IkBa in the cytoplasm, reducing the level and
activity of NF-xB in the nucleus, and subsequently attenuating the
expression of Bcl-XL in Hep G2 and PLC/PRF/5 cells. The inhibitory
effect mediated by HLJDT on cell growth was also demonstrated in a nude
mouse model, in which the liver cancer cells-induced tumor xenograft
shrunk considerably following treatment with HLJDT. Taken together,
these results suggest a potential anticancer effect of HLIJDT against human
liver cancer cells.

Keywords : Huang-Lian-Jie-Du-Tang; liver cancer; apoptosis; NF-xB
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w2 & = (apoptosis or programmed cell death) & it ¥ 3 E
(development) + & — &% & 2 A7 > H iy B4F e W 4 12Tz
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# % s (immunological disease) ~ AIDS fri ¥« 4% % % 5 Apoptotic
death =4 #c# 3= cell collapse ~ membrane blebbing - cell shrinkage -
chromatin condensation ~ DNA fragmentation » & {s m % ¢ A j% &
apoptotic body @ % F| #RiT fm¥e 8 B v dm FE e B e o AP YIRS
(necrosis) - apoptosis # € 5142 fm?s 5 & ﬂpTeA 3 A B )
FPERIme BT aslgg s b k- SR FdF e
apoptosis H_— fa #A4F chFUR 4 o ;ﬁ PR ES T gy flde g (T
B & apoptosis sHiE ¢ - caspase AP gk 5 Pow e drhrf
FUEpd ¢ 10 5 - w f& caspase 4 ¥ apoptosis o H ¢ T A i
effector(™ 7 7)caspases » 4 initiator(_+ %) caspases™ ™ - Effector
caspases & 3% caspase 3~6~7 > ix S i caspase i fw¥e X I| X R4
&7 —ﬂ ifp ¥+ initiator caspases B = T % caspase z’v’v;‘-éib -?‘f v T
Bp eh caspase - 4% caspase 8~ 9 f- 10 - p = © Freacaspase X B e F b
A Y, Fapae ‘BT 3| caspase 7 BB ’m”é)?ug & 3R apoptotsis
e5 = $F M o 4o caspase 3 ¥ #-nuclease s+ & —ICAD (inhibitor of
CAD)*» Mr‘ @ 2z 1) CAD(caspases-activated Dnase) > ¢ p¥ CAD % it ¢
- DNA fragmentation™™® o ¥ ¢ » — 1 w5z % %2 - w2 4 35 5|3 ~ DNA
4Lk k% 4 g caspase (s M
Fas/FasL (Ilgand) 6B G Exds fmPe B {7 apoptosis £ & s ]2 -
oFas receptor = TNF (tumor necrosis factor) receptor #2% # =type |
Wod-v o F B AR T pF o receptor € iE {7 trimerization - ¥ v 3¢ adaptor
molecule FADD(Fas-associated death domain protein).% & % receptor i~
imie B¢ i domain s ¥ - 2 G > FADD g iE- e d A S i
procaspase 8 25 = #73} 1 DISC (death-inducing signaling complex) > s p*
procaspase 8 ¢ Fl1g7) e ok & ik ® @ F 1t & caspase 80 £ F R
BE e caspase 8 ¥ JE 4 caspase 3 f- caspase 7 © @ caspase 3 ¢ £ i
it caspase 6 » iz4+ effector caspase (& 45 caspase 3~ 6~ 7) ¢ :&— ¥ 2
%~ i@ ¢ ¢ caspase substrate - £ s 1 ‘m®# apoptotic death * - Fas
receptor Z ;{,}tgﬁﬁ A v;’,v;:F A gj—,ﬂ? *E’ ¢ s & «}Lt r;:q H;j‘l\ NN E;ﬁ' N E;f;ﬁpﬂ—
wed Py chiE v v F & 4 ligand (FasL)er B % & o 9 r2ie 47 - Fasl
% TNF family 2 type Il membrane protein » £ ¥ 4 % & 823\ 2
% soluble Fas Lignad (sFasL) > ¥ - % membrane-bound FasL (mFasL) -
sFasL » #_&d metalloprotease-like emzyme *» %7 mFasL #7 & # 1% o
sFasL e 1@ x s iT ki X k0 F B2 /I?cp,w\ * # ®_sFasL £ mFasL
7‘5’3 ¢ /& 1 Fas receptor :& @ fx# apoptosis > & & _4p > mFasL » sFasL
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£~ fE4%.55 chapoptosis 3% 8 7> 4k & chenthanol + AP § % i sFas
L e 4e @ % " w2 iE (7 apoptosis®™ ; = ¥ - 3 G 04 AT
& "l lne € 35 d M 4e sFasL ¢4 3@ ¢ Fas receptor 2 AR it U R
Bk Pe i A LB % Fuenid ) Tt sFasL & 7 * Kk i 3% cancer
tifn 45 200 o " - » Fas receptor Eﬂz\ Wt TiE L BF - BoRme
Wl LB ERaha Flz - 7 o 112 Fas receptor f- FasL ¢ 3%
sFasL fr mFasL $3t 4 eni®® fhf - R 28 - 9 ¢ > ,4 iﬁ % th
FBHET I FORE DT 3 F B EE Y Fas/FasL ks e
Fas receptor ch# I+ § B2 50k fo e ¥ Fulp & b e g 2 3% . 7
P AP Y L R 4 B Fas receptor 2 Fas ligand ¢ 7 sFasL e
mFasL 537 o

¥ - i ¢ Fcde imie apoptosis & i <h pathway A5 d A 9 Al
(mitochondrion)®*% i fz » # fmee £ |- & fmee N & dmee ¢h ch stress
4ok 3~ st G T - DNA i & pF > cytochrome ¢ ~ Apaf-1 ~
AIF(  apoptosis  inducing  factor) -~  Smac/DIABLO(second
mitochondria-derived activator of caspase/ direct IAP-binding protein with
low PI)% ¢ d f4ugg? f2cdi & > 2 ¢ cytochrome c {- Apaf-1 ¢ £
procaspase 9 7 dATP =173 & 3 = apoptosome - #* FF procaspase 9 ¥
Mg s caspase 90 TP R iE- K m/p it — ift ¢ caspase cascade > #
¢ w2 k= o @ gt — apoptosis I 4 s v o £ H F cytochrome ¢ ¢
Fz > $oa £ % 3| Bel-2 family 02 & 4241 %> Bel-2 family e § iz
e H “‘Lfﬁ.#ﬂ MR e T XA S - L E TG R
apoptosis(antiapoptotic member) iy 4 > pt 3 protein < § B FAINR
Hﬁwé" w0 4o Bel-2 ~ Bel-X 5 % = #¢ ﬂfrav‘ Z #g e protein B & BAE
apoptosis 4 3 (proapoptotic member) » # 3= Bax ~ Bak ~ Bid % - 7 fg»\
§ - &g R ,wﬁ s enprotein § 7 Kt mie o B > 4 #
5| apoptosis 3t & 4 € B ¢ I ks 1035 oBcel-2 $:2% b % chia ﬁ
7 homodimerize - ¥ ¢} » antiapoptotic f- proapoptotic 7 protein » ¢ n;
= heterodimers - % g ¢ — #+] > proapoptotic member f- antiapoptotic
member ¥ 13 gl R L w0 F70 0 e £F € 12 {7 apoptotic
death> ;& Z_** antiapoptotic = proapoptotlc member & > § antiapoptotic
member 3 % proapoptotlc member FF > mfe 35 5 K 2. o b PR (T
apoptosis™™® o 1T ke 4 = P Bel-2 family & L shd it 6] § F
Wamrz i 4 0 3 m»amxgp@ I L Hz 0 Ao g R e 4
Pl B o o 1 900 siy s F 4 g8 % Bel-2 & Bel-X g4 R
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o Rl JTe R g EFh 3 BoR e g Tl S pgten o 2Bk
2 proapoptotic member % IR0 5 F B4 M0 e i€ {7 apoptotic death o
¥ - B i#'?u‘f%’vg?fﬁﬁff%’v#&%'l“ IR S £l RN R
F]+ pS3c MRS G A RA P ERM T 0 LA e 7 80%:h
g po3 chRFF M Yo B4 ¢ SR o pE3 2 S A A R
9 & ¢ FEhme k44 ~ DNA 2 4R ~ genome 34& Z_~ apoptosis -
A Eifeg FATA Mo ap iar:wiaa ' P53 1E BRI 0 e H_
¥ dmiE X Pk stress o delk ARG E A F - Y AP 4L - DNA %
PR €514 p53 st Yo - é L p53 5 > % B pb3
transactivation function 48— & T 254 3 » ¥ ‘E g IS B
% o — % me ik (cell cycle) i b+ e ¥ g fds cell checkpoint fe
DNA 248 4] > & w7 g W o 7 #2357 DNA 241 - pb3 #7151 %
chiam e P B L T i 2w 8 (Gl phase) t4 87 (G2/M phase)*™*® » # ¢
ceII cycle i# it »+ G1 phase ##7 3 e 5 ¥ 4T - @t pathway » > p53
VRS R A S ehd TR 4o Gadd4s -~ cyclin G fr p21* - H ¢ p21 7 %
- ﬁé CDK (cyclin-cdk complex) e #) » 2 A p53 #1351 % 1 cell cycle
arrest #5& 7 M4tk & o A - AL ¥ kR T o e & j£_G1 phase
i~ S phase pF > & Jf & 3 iE it 9 CDK complex #- Rb #ipc it > 4k s
faitenRb % 2 & BE2F end$ & ot = e P53 an BE2F > ptprimie v o
G1 phase i& » S phase - #7172 » % CDK complex =% 3| p21 crfr4| & »
ABELT e Rb €3 5 0 @ E2F i ALFR I T w0 %0k 3t Gl
phase*®® > 7 & ;+ i& » Sphase - 4p #>* G1 checkpoint - cell cycle & i+
*t G2/M phase (HE &F BEP] v 3 b S A ITRF TR K
P53 B2 e T 5 3+ ¥ 4w ¢ 35 p2l ~ 14-3-3 protein ~ Gadd 45 ~ cdc 2 f+
cyclin B & “®oiging »p21 4 ¢ %f»’r*%;' | cdc2 e cyclin B #f % = ¢ CDK
complex & H & ;2 & iTm 1k w? 2 ¥ & G2 phase °
Y- B> RN imt ok R S5 E_apoptosis 425
HE R FE kP pb3 VA FF S A I hA R o pb3 FH A BB
proapoptotic factor =14 3L > ¢ 357 it 9 Fas receptor ~ Bax ~ PIG3 v
IGF-BP3 - IGF-BP3 ¥ 3:4=im*2 4 73 ¥]+ insulin-like growth factor-1
ir %, 4 PIG3 (p53-inducing gene) k| €3 2 e e § 1 stress chTk
BT o gme = Do FowtAFEDHA oS3 L T B
antiapoptotic factor e I > 4o Bel-2 2% o dept — % 5 BB e chTk B
7 ft apoptotic 3 4, < >t im e 4 33 4 eniE 2 e T I g)ézévm
P2 #2378 7+ = T apoptosis o T 3t A pb3 s i s et A M A R K Fwm e iF
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#p %0k 2 38 {7 apoptosis BIZEAR % iE 2@ o do ] Fl S aafdisg
m ke Eﬂfﬁtr‘ﬁ »DNA g £ A2 & ~ <m’-’31%b'% A0 b 26 o LR
P53 2. 5 %% Yo wmH T wre ik ik & F 313 apoptosis 0 FikZE
*“’K? ;ﬁﬁ‘» o3| :}Spm’?a 5. B RLILS SR ,@ i,ﬁ s }I?%%%‘_Fl? » F e
153 R 18 ¥ PR B R R MO0 pB3 A R i e 4k 20 e
Nuclear factor-x B (NF-x B) 5 reticuloendotheliosis (Rel) family
prtotein #1 % = &0 transccriptional factor: @ S EF & A 3F § we
A IREM > S REBF N R LEDE e A SR
MVoNF-k B # 43 F fosk i «h invasion - metatasis § &~ b 4l
4% . Rel family ¥ 4 % @ #& sunfamily prteion » % — 4 # 3= Rel A - Rel
B frc-Rel - ¥ - &R & & NF- x B1 (p105)4= NF- £ B2(p100) o ¢ i+ ¥
% T »inhibitor of £ B (I- £ B) protein ¢ & NF-xB % & % NF-x B
CESERE R AN e BUE LR TN A I L UK U -
cytokines ~ pathogen -~ stress % - | k£ B kinase (IKK) ¢ #-1-x B gifiz it @
u‘é l-e BAa it a £ 2 Frd ] NF-g B i 4 o758 e NF-k B g
fmrE ?frﬁr T hmre o TiE- Bl AF S A Flandk o NF-k B
ﬁﬂs@we/aﬂ AR S £ ehk 455, _ oSG RRET U E
¥ U3 4r3F 5 antideath factor 4= FLIC - antproapoptotic Bcl-2 protein
(A1/BFL1 ~ Bcl-XL) ~ c-IAP ch4 @ frd|imie 2= Po ¥ - 2 5 > 4
32 /ghfﬁﬂq NF-x B 7= ¥ ¢ i i 3 v death receptor Fas ~ Fas ligand {
TRAIL 1% 3@ (%3& apoptosis g 4 7% % fime e
NF-x B » A3 F %2 "% 3 4 ~invasion~metatasis - angiogenesis
NF-x B ¢ 3 4r cyclinG - cyclinD eh4 3R/ 8¢ fwPz T g o ¥
b > NF-£ B » ¢ i% 8 7J&fa chemokines 4- IL-8 ~ MMPs - VEGF ¢
A w R R B A S F AT 59.60
APLIFET L BREE B 2 BPOTR ISR B Kk L F -
PEECIE MRS R B 5 A o IFEER D RHOOIR e dhim e
TR e k- AR 0 TIFEFEFE Hee xR (¢ 3 p53-
p21-cyclins~cdks) ~ fm?z /&= fxd (& 35 Bcl-2 family protein ~ caspases)
"E AR e A (2 35 NF-k B)engl 38 o
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A RE ’”‘IE'F» w@w? Hep G2 ~ PLC/PRF/5 4= Hep 3B # %
DMEM 35 &% ¢ - 2 2 10% 2 « j(Fetal calf serum)Zi F3
100units/ml  penicillin - G~ 100pg/ml  streptomycin  Hc
0.25pg/mlamphotericin B> 32 & % 37°C £ 5% CO, ez % 4P ©
# = X { #% - ,kf*%eg,;,. 3 R IR AAE K LA
(confluent) » if ## 32 % (subculture) - F ZH WP ALF ZH P 10 14
w IR B wme e B lm e B p 1T AT o

2. 5w i\a A4 Frd e A 4

XTT(sodium3’-[1-(phenylamino-carbonyl)-3,4-tetrazolium]-b
is(4-methoxy-6-nitro) benzene sulfonic acid hydrate) = ;% ip| _k
ELA nj | * fwre Pk ARAE e @ % % (dehydrogenase) 0 ¥ oE-m

& B (tetrazolium salt):® i & g A 2 - "kiptt ~ @4 4~ =4
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¥ % e Formazan 2. % o L ¥ hm v -2 FE 3T 96Well p 1€ 18
& - Well &% 5 10x10° B fw e ,mﬁ% R & 24 ) pEis £ AT
A FTEnE &R Ul T » A Rk B ES 10uletrid * 2 %
$ kB % 300,150,50 % 25ug/ml o #73% F_ehpF 55 A2 (8 0 B
4e » 50ul = XTT labeling mixture #-# B well p o 2c % >+ 37°C
B5%CO, AP iE 4T 6 ) pF k& 492nm 2 690nm
B H Sk & 4 (optical density, O.D.)m 18 % 3 #15; ¥4 50%
(ICso) i fmPe 42 £ 2 kR
3.qm e i A 5
vl B e I G chim e Bl > Be 4x10° B im e 39 g drET
1 PBS # 7 = =t o 4vr 300ul M PBS 0 £ #-lme 353 470 ¥
Fede >~ 700l = ﬁ,ﬁ}% K F 2 imre o RIEE A ACT 30 &
b o T HITR S rs}ﬁ-'u—i “,/TT_F /%‘”i’ » T he /g\ 0.5%
Triton ~ 0.05% RNase 2. PBS >+ 37°C T it * 1 | pFF > £ 4 » 3
50 pg/ml PI(Propidium iodide)z. PBS >+ 4C **x % 15 % 30 »
G o o2 % g o 4o~ 500Ul PBS » € moe Rt Y
v g ke P ik (flow cytometry) & 47 o
4.'w% %= (apoptosis)~ +7
Pz 1B B D R 5 > 14 trypsin e R BT fne o 3y
TUNELKit i g€ 4 ¢ » £ 2 flow cytometry 4 47 2_ o ‘m¥%e 1U
B AR R (5 0 1w 2 -m e BeT o B ou DNA lysis 2
chloroform/phenol #- DNA # 11 » & 12 2% agarose 4 #tis 12 EB
Ad TFEEFIEE o
5.2 5 H 30 AR et g
R 1B R 18 0 12 PBS ik Sk 4o~ 25uMIC-1
(5,5',6,6"-tetrachloro-1,1'3,3'-  tetraethylbenzimidazolylcarbocyanine
jodide) >t % % ¢ 1B % - ) FF o g K 4 B i 490 nm
(excitation)/540 nm (emission) and 540 nm (excitation)/590 nm
(emission)ip| £ & sk {5 I 87 47 4t vt i o
6.4% 30 chfh B
S e R R e T B (s Hypoyonic buffer ;3 iz im s
i 1 14000 rpm Ao 30 f 4 HL A dmre dh oo UK A~
complete lysis buffer 32 % 30 » 45fs 8w » Boen @ b g T 4
nuclear extraction o r4 + i v HFEE F v R0 FER o
7.% $ %+t Bel-2 protein ~ NF-xB ~ p27 ~ cyclins ~ cdks g2 58
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(D)ime Foi 1 5 Birl 2
fz % 0.1mg/ml =3 BSA (Bovine serum albumin)» &= & Well
mawAer 0~6~12-18~24-30~36 -~ 42ul 7 BSA 18 0 f
dv » 240~ 234~ 228~ 222 ~ 216 ~ 210 ~ 204 ~ 198l =3 # 3+ -k »
B fs 2% Well » 4 ~ Dyereagentblue >tz B # % 5 & 4afs !
# £ 595nm d ELISAreader #47 - ¥ 0-2-4-6-~8-~10~
12 ~ 14 pg/ml &0 & o (B PR RS > P4 > 2ul foie
EFB% oo £ 4o~ 238ul 4 #5 -k 2 60ul Dye reagent solution >
R ITY 5048 0 2 ELISAreader(592nm) z_& 4 7 °
(2) SDS-PAGE = # 2 i ip|

#-lmre B~ 5 1wk PBS £z = f8 0 = W4~ Lysis
buffer(0.32M sucrose ~ 20mM Tris-HCI ~ pH7.5 ~ 2mM EDTA -~
5mM EGTA -~ 50ug/ml Leupeptin ~ 0.2mM PMSF ~ 0.1%
a-Mercaptoethanol) » * 4z § & %@ﬁﬁ(sonicator)%%m EE=L L
f 12 8009, 4Cags 15 248 > P i 5 e B R - KRS
5w R o ¥ B-lwre ik 4e ~ 7 1%NP-40 2 Lysis buffer 1 >
EARFABRBIBT > RIURPZETT o B iy T
50-100 pg #4v » =& Sample buffer(0.5M Tris-HCI ~ pH6.8 -
Glycerol ~ 10% SDS - 2-a-MercaptoethanoI ~ 0.05% Bromophenol
blue) 2 10% a-Mercaptoethanol 7& 4v #t 100°C, 5 4 45> £ & B 4o
FIE Well # o 343 B 7 % 66 I‘k#’a}\ﬂlf’r =2 SDS-PAGE
¥ e A& ga 1) SDS-PAGE 14 BB H-7 R o
(3)SDS-PAGE  z_ F-v & #&# 3| PVDF membrane

PVDF membrane % = /B @ Transfer buffer(20mM
Tris-base ~ Glycin ~ 0.1% SDS - 10% Methanol )p & * - -
SDS-PAGE & % 2 **PVDF } > ¥ & H + = % 4 = 3& 3 mm Filter
paper - i = 02 “ = P ;5 ”(sandwitch) & & J& o #-“ = P
/o ”(sandwitch) % & ¥ >+ Transfer buffer » - & Ji3k @t 53 %
53R 0 KRB o
(4)& > gk = (Western blotting)

PVDF membrane 4: » if £ Blocking buffer (5%%t 75 4%t
TBS-T (20mM Tris-base ~ 137 mM Sodium chloride ~ Hydrochloric
acid ~ 0.1% Tween-20)pr )>+ 4°C ™ & 7 Blocking - & > 2 & 14
Washing buffer (TBS-T):¢ 4 %= 30 /w\é*(S bk 6 =T) 0 FRES A~
#-§ 4 = Primary antibody 323 % % % PVDF membrane t &%
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2/ PFom (s R 1 Washing buffer 4% 4§ ;% 30 4 45~ £ #-Secondary
antibody ﬁ'»—ﬁ e kR 23 5 & PVDF membrane FERL
)P o Bt R Washlng buffer ;%= 30 4 4% » £ 4c » Detection
buffer 154> Figgfd B ~ P TP 2 ‘%\; > Primary abtibody
% $L Bcl-2 protein 2_ g o

8. nude mice (in Vivo) ol & 35 12
#-PLC/PRF/5 # » nude mice # 3%+ 8 2. & 3 — 2% -] ,7
VTR 28 X o FEefofrdliet 156 & F kAL
i a

1000mg/kg = i f24 FF A e R EETEHHB LTI B
ko E ARG L2 XRME - FRE B E AP R
J‘jfﬁ-_‘é“ °

8%

(D% @& fz4 7~ ARG 58 ot &8 5778 #3057k w2 1 Hep G2

Fv PLC/PRF/5 2 3 2 |5 %

FPrREFRGAIHIFTRES FIFHAL G FFR w2 R
Hep G2 v PLC/PRF/S m®e & 5 243 chimre 3 4 Frdloc%k - flk
B 300 pg/ml ek B ¥ iE BAF 0 4 Frd ok L F @3 F odt
B fE Hep G2 mfe 3 24 9 ICyp i 4 %] & 192.3 - 303.4
ug/ml ; $+3 PLC/PRF/5 ‘m#e 3§ 4 1 1Cso & 4 %] 5 160.9 f- 333.2
pg/ml(E] 1A~ B~ CHr D) o i EApdteh > 3857 5 370 #3073 15+
Fplme Pl B3 ‘E‘Ja}imﬁai ] (5% (B 1E ﬂfr F)o # = & >
§ 350 B F S w AT R RE ol AR H O ROk e
e mie i A E P R 2B E(R 1G) . hdh GE AR B fF
& 7 -~ B{E:ﬁzﬁizg‘ff‘—k‘- & /%‘H;‘/gm m”é’i\a A H’-ﬁ‘f’f 72 2 & e
O ﬁi%’ﬁ‘lﬁ‘e48 VR T2 PR AT € 7 RS AL
POoFIRAFRTEY B FFLFHREE -

dNF R B ik bt F TG - H AT @R
F B ) e E‘]/ 4 =g EK VI L G PR B R
e d ek B Er o REFR o 24 8 Hep G2 e
PLC/IPRF/5 chEiE 4 & & § P & chpr ] »c % (B 1G) > B 7 ¥ i 2
F FER e g (T B Lk o

ST ERAEE FE R L L BRI E
BV e BNL-CL.2 fr 4 2 g 'a® w2 IMR-90 i i & ¥ ‘we
;‘J‘ﬁ@ “——-‘3: g«;‘ T Jﬂ- qu ‘«I—\g .@}ll’#—& ,f—.' J 133 500 ug/ml il P'W‘“L
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¥ BNL-CL.2 & & IMR-90 i 72 & 3 & & Menimrz 3 4 frd|i
o FIREHRRES FHEH AR 3 R ER (B IH e |)

(2)% @ 23 ¥ m4¢ Hep G2 v PLCIPRF/5 “m*e i #p i % S-G2/M

hAElfEd P v 3 5 0 12 flow cytometry 4 478 1

e 1 @ fRd B AL 12 | P15 T ¢ Hep G2 4v PLC/PRF/5
him e e BT S-G2IM B o gt — 2% HE A E 4 @ H e (B
2A e B) o % ®E % 300ug/ml pF > § i 24 & Hep G2 "¢ e S
B enfmiz vt B d 125%#% 3 3 225% ; G2/M 4 233 # % 1
30.4% ; PLC/PRF/5 m¥®2 1 S 2+t 5 R)d 9.2%4% 5 & 19.5% ;
G2/M ¢ 19.6%3#% & T 29.7% -

(3)F i f2 4 JF _i# Hep G2 fv PLC/PRF/5 m?®z i& {7 m¥2 k=

himre k= g 2 % Hep G2 4+ PLC/PRF/5 ¥z 12 150 ~
300 ~ 450 = 600 L g/ml & i f2 5 32 & 48 -] FFis > ¥ 3L )
enimde = Hc— DNA fragmentation =25 (Bl= A) °

¥ ¢ TUNEL 2 ;8 2 47w ) DNA %74 & 8 175 2 &
fnve k= TR S h AL 300 ug/ml § s fER BV UG sen
3 % Hep G2 {o PLC/PRF/5 ‘m® i& {7 fm%e /&= » I %§ % 5 chli
dv o Hoxk i (Bl= B)-300 po/ml e dfzs 8 & 24 ) p&
)*I.%ﬁ‘i 3 pxerig i Hep G2 fo PLC/PRF/S fm?se DNA erst vt 5 7.3
9% 1 9.1% o % 48 -] PR3 4r 5 33.1%F- 36.8%

(4)F i f2 34 8 4 mre T3 40 B3 42 F) 5 P

d >t i 25 F ¥ Hep G2 4w PLC/PRF/S ‘m¥e ei'm e 1% 4P
R G Fe T o Fptae - IR R @ f2E F Y S-G2IM w
"2 ¥ Hp Ap B ed b Tl 35 p21/WAFL ~ cyclins (cyclin A~ cyclin
B)frcdc2 i e m L > & p2l 2 G 0 & A_150 £ 300 yg/ml
m—‘& @RS F ivr 33 12/ pFis ¥ 3 4 Hep G2 4r PLC/PRF/5

wre p2l endk o H ¢ 300 ,ug/ml S N 150 ,ug/ml ) ®

i% % 3 3] F\Ewﬁfup Ifﬂi‘g Sy p21/WAF1 ek IR 2 | PFI J\
B E(Ble AfeB)ed v idifza F & 12 55 Q:év’vre* R hm PE
sim iz (F ) B F 2 S-G2/IM > Flpt e p2l/WAFL %4 5 i f#
F FArid = e p P IR F o

aocycling eh& =26 > d Ble C enS %1 > &%h L%
HepG2 # #_PLC/PRF/5 im*s > 200 yg/ml i ifE 3 F € 5 1L
cyclin A ~ cyclin B1 ~ cdc2 fr cdc25C s 3 > gt — Frd]itd 1-3
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PR b B EF D) 12 ) BF o og.ﬁ,d%sijg;g;;»l )
nfﬁkgi‘g 4v cdc25C crmrps i o @ e 3 0] PE 3 4 cde2 shmps it
Flt oo JEFEF RS B 2 B cd025C SpEpL - @ I cdc2
BATEBIAER T R o FRt BB B SURB T L
i fmz F P iRk GO/GL 4 o
(5)% i f# 4 F fx¥ mitochondria pathway =3’ 58

BT RSt MBI -REARN e - R
(mitochondrial apoptotic pathway) - & £ 4 473 & j2 5 # ¥+ Bcl
family proteins ¢ 4% proapoptotic factors Bax ~ Bak f= antiapoptotic
factors Bcl-2 ~ Bel-XL # JLer82 48 o & % 38 T 36 £_1& HepG2 &
#_PLC/PRF/5 fm®z » 300 pg/ml ey i£fz 5 7 g H# 4v Bax {- Bak
AT - R AR N6 TS T 36 (BT A) o
% antiapoptotic factor = & - & j24 & # ¢ #-1< Bcl-2 {- Bel-XL
I - TER BA B RANE P R el BT > B 2
bt 12 X D 36 ) FF o o Fpt s F i f24 B ¥ Bel-2
family protein @ 3 » 2 2 2 g frflv i R {7 _u,%”ggi H 4e
proapoptotic Bcl-2-Bax f= Bak 14 Jm i& oz §f » proapoptosis
R A

Frdof MM e B g T S fEd KRR MY R
T I A b - DI IC L T L R
’ﬁ'\%f'ﬂa—m PR, o BEFIR > mih A Hep G2 & F_
PLC/PRF/5 % > (3 150 & 300 po/ml § &2 f2% B 5 12 ) BFen
R B u@;ﬁ,tzﬂﬁg LI e L mg £ '3 n»&(}{%‘h B {r
Cled iz F A 12 | FH &V*I‘ ¢ x5 Bax/Bcl-2 vt 5] »
@ proapoptotic Bcl-2 famlly A A eniT £ R #:f_slmg i
TR T lee R i RS ;% % % 18 1 Bel-2 family protein
F L AR e = BT o

TR A B I ET s (2 g i_f¢ — 4+ proapoptotic factor f#7x %

m*2 B {4 @ Apaf-1 v procaspase-9 % dATP =75 2T 25 45 & 4

(complex)yf% % apoptosome - pt pFF > procaspase-9 ;ﬁ d p AL fRIT
d AR E it Alehcaspase-9 o d BT DAc E chig S kT > 2@ AL
% Hep G2 & #_PLC/PRF/5 ¢/m® » 150 4= 300 p g/ml + i 23
BB W T Iy pneniié caspase-9 g (b o EIL i 4 12 0] pERE
40 336 ) PFFE T BB E o

TR L8 9 4 caspase-9 Fri| T E RSRMESHF
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BEEFFEwme A hE BB mr A 20 uM @
LEHD-CHO 2 % 1 /] PF{s £ 4c » 300 po/ml §:2f24 F gy
B & A8 o) PFEis R T dmie A= ol b o X % KT 0 caspase-9
inhibitor I 7 ¢ 3¢ s e 5= > @ 300 po/ml § i 25 2~ % €
i % Hep G2 {r PLC/PRF/5 m*s 31.4%7w 37.1%:71 apoptosis - &
& @i * 300 pwo/ml % & f#4 JF - caspase-9 inhibitor & > i f2
F Fenimie k= sk P EL P4 0 & Hep G2 ¥ #1 15.2% ;
PLC/PRF/5 R 18.2% (BT F) o Flu* » do3h A R B IS 4430 5
@fEd g A w2 g E Rk d oo
(6)% & f34 ;8 | NF-xB thig i+
A ) &ﬁ jﬂi%%*@%ﬁ%&ﬁNPmB¢%
o F5 ko o A% A % Hep G2 4= PLC/PRF/5 > 300 pg/ml
BT A I kKBa ehd > pt— (8% 3 R4 T
FHI 24 pF o dp¥tenn > 300 po/ml § iR B R e BT
NF- x B ﬁvi{ﬁﬂ v i@ fmrefed NF-gB g b o pt— 18% 3+ 3
JER A TEED 24 ) (B2 ) FIM o dehR @R BV Y
o 4 1-kBa R o A it NF-rB#F gm0 A g2
T e o BT TS aE o
(7)% i 1324 ¥ #7+] NF-xB 7 DNA binding activity
d 3 F 33 F ¢34 NF-kB e iz > FIQ P 7 8- e
TR RS FEHINF-kB E A E G R BERET
—ELL_ Hep G2 f= PLC/PRF/5 > 150 4+ 300 pg/ml & & 23 7
bg%vaNF/annDNA BAEM s P (T 3 R
FEFI 240 (Bl AfeB) -
(8)F i f2 & F 2_ invivo Fui s 1
BT INVIVO B IR o B %I & p 42 1000 mg/kg
g RS F > R RE 28 X o F UG o R e e
PLC/PRF/5 # nude mice 114 & 3 i& 50% (B ~ A{- B) -
£F > r FHREERY AR F e R 2 B H
X ﬂm%*"i Famiapf(® C) o F 56% %OBEPE 5 L Rdr
EAeF REDEBRBELE(u ~ M B M) BFIRG fE
FFAHNTLERENEEL AP A o @1 WREIRATE @34
BH IR ER T AP 2 E M o
£F YRR ?#H%uTmELiﬁuﬁL%@
f24 ¥ A invivo g 2 T n g ﬁd +# % apoptosis * & 4 fw

"B’-\

-

1\‘“
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feend £ ood BN D BlIAET 0 PRS2 g BWoRahE BV
R oo Bk A F 24 P ch R P A A1 I DNA %74 chiFa) o 5
PLEEEL AN Vivo iEE T > F i fzd F 2 ;ﬁr’ % % apoptosis *
"R R e cnd Lo

Q)% @ fEa F 2 5 RpElE
d 3t mg g% ms fa@fEs P FRme l 3 A IR
Beb s FIP ATy - B A F @ Ed B R e q\;’n %
L3k od B4 BRET R fEs FHN R MCF-7
f= MDA-MB-231 i‘fﬁﬁﬂ AR U A sk o F RS P H
MCF-7 e IC 50 % 3709 ug/ml, ¥ MDA-MB-231 7] %
304.5 ug/ml -

GE

A SR LenE R - e AT Y H RF T @R
F B FE T F T g sk PR o P R Hep G2 - PLC/PRF/5
e et £ oo F i@ f3F Fdrd e 4 £ it 3R B SR e
ﬁwﬁﬁ@ﬁ%%@%@ﬁﬁﬁwﬂéo%w’i@ﬁ%E%%ﬁ#
X BRI e fm e i3 A B R A& andrd (T F o FptdpiE S Al

HrHgeoel s 3 REHEM -
d 3R e chim e X HP 6 & b (cell cycle checkpoint) = it ¢
AR BAPRT e e A N R D F e i
47» % PFEORCR R T e B A AR M A T iR R
BV MR Rtz - » AEF @ fEE FE A Hep G2 v
PLC/PRF/5 m®z ¥ # 3 » | i 33 F ¥ 1Y %’%E’ PR e T HP A4 B
@425 1@ Hep G2 4 PLC/PRF/5 im¥ thin ¥ ik i %+t S-G2/M
phase - ¥ & {24 JF &% ¥4 p53-wt Hep G2 s #_p53-mt PLC/PRF/5
W & K 4e P2L/WAFL ch4 T > F]pt J %75 i j24 8 $43° p2L/WAFL h
Z# W7 H_3% 1 p53-independent s 4 o Kf gLzt FalEa gV 4
i A B s3] CAe2 eriEds 1 F & o § i f2 4 8 403 4c ¢9 p2L/WAFL
g% Cde2 7+ 2 FAlchig & o £ F > TRfEFF T E N
cyclinB1l f= cyclinA e 38 > F]pt ;ﬁz} H4r WAF endrd|# i 2 "% i<
cyclins e 37 113 »xe's i Cde2 & cyclinBl & cyclinA 2 = /& 4
3] 7 CDKl/cyclin complex » & {5 » § i@ f#3 F 7 & ¢ *% 1 Cdc25C v
Cde2 ehi g >~ ¢ Hd H*c Cde25C hpipt it @ i@ Cde25C i
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phosphatase 7#4+7T " » & ;% # Cdc2 = Tyrl5 =i A # Mr‘ G
Cdc2 ‘a¥F AiER AL 1 a0 Bk ik o F] > 5% & ¥ CDK inhibitor
e F A~ cycling g0 i&.m:}»rvﬁb]u % Cdc25C %2 Cdc2 v &
% > a g @fEF 3 seadrd |k % Hep G2 fr PLC/PRF/5 ‘¥z
T F R o

gl “Jj&%‘" SR T S SAET e AR ARG £ & D
d o7 R%ETERES F % Bax ~ Bak 4 Bcl-2 ~ Bel-XL
L f§Tig 2_ i proapoptotic Bel-2 family protein o F]t 57 & F it ¥ Bcl-2
family protein =33 & i % » @ (25 F F s R R O me - B
| — i %ﬁiﬁ&%ﬁ’-‘wa TR s ¥ 3B b eniE i4 caspase-9 o £ Jﬁ g
caspase-9 inhibitor ¥ 12 < F & f2 3 JF o1 Henlwre A= 0 FUU AT
F “?%“'#E Mewme A= RIS At 233 Fordsmer e &
sk & o Flt s 57 & % Bel-2 family proteins 33 A5 iE * f- caspase-9
gL IER o F iR RS F G g d i w e Hep G2 {v PLC/PRF/5
AL S

NF-£B BJ/ie SHER friofe iz FF &~ gl o ¥

TR HFIFALRET AR T AR NF-gB R E T AR

Z I A ¥ B LR R ,_i;cmésf Moo Fpt o Frd] NF-kB 57 e ¥
G S > ( F T A MERRER R o Py B
oo F @ fEAFT AR i\zﬁn I-x B eni ma @& NF-k B # 73 im¥e
fre BP igm P NF-g B cndd i (8% @ ¢ B & 2 e Floagf o L
H o @izs F- €' X NF-kB 3 DNA b|nd|ng activity » F]pt
NF-x B # /% 56 A Flendk Bom *% M imPe 4 320 4, ehigsf o Kf oo A
T %% o NF-kB ™ ’?"r]—i- Bel-XL e 3+ % | & f# 8 e
Flo FpE e % @At Hep G2 4r PLC/PRFS % » § i
fRa B eV i ﬁd H-14 NF-/iB e A GRS i S mie e = o

fin vivo iEB 5N ¢ R BEor & p 32 1000 mg/kg s i R A
& @ﬁéaﬁ 28 % > ¥ 113 sxenfr | MR o fe PLC/PRF/S - nude mice
4 £ B 50% 0 Fltaminw @ fEE F v Ao R Hivagd £
g'rz;r.]v}oxgrj B dERTAR G A T G WKk R kS F R R

ck B B AE 0 I DNA wa ) o FRLFERL B N ViV ik i

T R fRAE 7 jEd of % apoptosis Kk E MR i chd £ o
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i~ BB

AT S EEDN GRS AT RES FFF G TR
w2 w3 o B Fafad P R S B AT @F H
p21 =% i cyclinA ~ cyclin B ~ cdc2 ~ cdc25 e J 02 2 3 4o ik 1 eh
cdc2 §r cdc25C it m Fr|imPe T Hp chiE i (b);{ﬁ“d # 4 Bel-2 family
ek IR ErE R MAEAP R chim e k= R SR g S e gt (C)
Fr4] NF- £ B erdd i~ % "% i NF-/meDNA S L EM D K me g E
MA@ E o "ftb »d 2 nude mice (R %L FEP FHEESFT LG
T AR AR R L b g o FMC P 24 A invivo iE 2
TR R A R iE o Flpt o B A REF %2 AP
R ERT LR TR E RS ARk R f Efek 2o

R
AP EARTARRFELS Y FELR (-4 %% CCMP
95-RD-212)# i _—#;Fbpz, 3 A E (E CRVEUE I U -
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