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Effect of Extract of Acanthopanax Senticosus Fruit on Breast Cancer Cells

Jong-hyun Hwang®, Seung-man Kim* Gwi-seo Hwang, Chan-yong Jeon#*, Ki-sung Kang#*
College of Korean Medicine, Gachon University

ABSTRACT

Objectives: Acanthopanax senticosus is a tree used in traditional medicine for various diseases. In this study. we investigated
the anti-cancer effects of a water extract of Acanthopanax senticocus fruit (ASF) on 2 human breast cancer cell lines (MCF-7

and MDA-MB-231).

Methods: The MTT assay was used to assess cell proliferation. The expression of apoptosis-related genes was assessed by

quantitative real-time PCR.

Results: ASF treatment caused a dose-dependent inhibition of cell growth in both estrogen-independent MDA-MB-231 and
estrogen-dependent MCF-7 breast cancer cells. ASF decreased mRNA expression of the apoptotic suppressor gene Bel-xL. and
increased mRNA expression of proapoptotic genes. ASF increased the mRNA expression of p2l and RIP-1 in both cell types.
ASF decreased the mRNA expression of survivin in the MCF-7 cell line.

Conclusions: ASF exhibits anti-cancer activity involving apoptotic cell death.
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Wog: tamoxifen 5& o&¥ z=E 9w
trastuzumab 59 A A2 Seo] A& 9
=3 TNBC M+ poly-ADP-ribose polymerase
(PARP)el 243k A8 okZo] =gy,

g:,]:'_ A E /KJ_E_-% o]_Q-ﬁl- °Hl—°1- F/}?/L %1—01-11]
7S $)3 apigenin, genistein, icaritin 52 flavonoid

59} berberine, oxymatrine 5] alkaloid$, curcumol
=3} Z+E terpenoid$F, curcumin, ursolic acid, luteolin
53 2% polyphenol #EE B Al HE 3
¢ 71A Fol dFH YA o) FAo] AL
AAE LS & AESA 58T ozt ¥
AAA o HAME FA 3 54 AEEA A,
AE Az 243} A xS A Z2A 7
(apoptosis) fr=9 I FAAZA &5 Fol
gt A7 Aol Felo) givty HAGY,

2 74)E FEUFIH(Araliaceae) ol &35 I

9 ( Acanthopanax sessilifforum Seem.)

NEe el £7]9 AAS A,
74 e} B4 A ER 7M7) (Acanthopanax
senticosus), A 2723 (Acanthopanax  koreanum),
34 ¢ 73]

D)

© ¢ 29 (Acanthopanax  rufinerve),
(Acanthopanax divaricatus), 22723 Acanthopanax
seoulense), ABAF ST ( Acanthopanax chiisanensis)

5 14%F o]Afo] Aol HE3= 7oz Ry FHI
rJr - 2UbEE R St MTS RS &%l
Al T2 wel =S 7HEA s, AR e
deA4™, A3 ofstel 5 Aok A FHAE W
&4 B, BE 59 A2 F2 AEEEE
S99 AE o2& syringaresinol, acanthoside B,
eleuthroside B, E., I K, L. M, syringaresinoldiglucoside,
antoside,  kaempferitin,
kaempferol-7-rhamnoside, quercetin-7-rhamnoside,
syringin, coniferin 5ol &gty LA b,
L 975 (Acanthopanax sessiliflorus)® Z7]%
dufell A &g 9 W EA F%o] BuHGHHE
YA QA S (RIEAN,  Acanthopanax  senticosus) =

Feivete] A 4R AAH S} o & Ak A}

sesamin, isoquercetin,

330

At dujo] AR o2 eleutheroside A, B, B¢}
coumarin, stigmasterol, rutin, flavonoid% %
anthocyanin 5o By s, 7120713 odn)

2220 goz: o =7} insulin A 7l
A, 79 A 54 oA, Qe e £l L
AT otz T Moe] ¢l Tl FFEodW o)

A A EA] st dis) AEzEAE JekidE
A7} Qg

B =l 7R 7k del ] FEE<] estrogen
Hjoj2A GakA Z(MDA-MB-231)9}  estrogen
o&2A FUAE(MCF-7)Y 4] == APdd
Pl A= <353t apoptosis 7] el Ul?l %%% ¥

Ae] 9ste] B AR SR BEE A8
o,

I
. AE A2

D Ak 9wz

DMEM(Dulbecco's modified Eagel's medium),
RPMI1640, trypan blue, Fetal Bovine Serum
(FBS), Trypsin-EDTA, % & A Zu]ok Aok
Life Technology(Rockville, MD, USA) 3|At2HE
F98A ARS8kl 3-4-5-dimethylthiazol-2-y1-2,5
-diphenyltetrazolium bromide(MTT), DMSO, GRIESS
reagent + Sigma(St. Louis, MO, USA) 3]A}ell A
T8t ARSERATh 7|El Aok AMlEejkE =
T 4L SFA %S AR

2) AR Az

Aol AM8t 71X 2 71)( Acanthopanax senticosus)

drll= A= FANA 20209 9 Hell 2A A
Hste] I AxA & B8l 121 TollA 46+
7t 7] aske 2 AEEd. 9 xR 20w
(w/v) e 33 5745 71ete A2 5 37 F
=35tk 25 L9 Whatman No. 1 disc paper
& o83l A3 & NS rotary vacuum
evaporator(Eyela, N-1000, Tokyo, Japan)Z 73t
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B Ao AHEEE A A felE ek Al
9 MDA-MB-231% MCF-7 A%} wfs-A~
Y el RAW26L7 MEE SHEA|EFS
(Korean Cell Line Bank, Seoul, Korea)elA] +#
dhol ARS-3}ich MDA-MB-231% MCF-7 N %%
10% FBS7} %3 RPMI-1640 WA & AH$-319]
o, 5% COy 37 T 273}l A w3}t AlE
74 ks A 70~80% AEE AT A=
2 2259 1 X phosphate buffered saline(PBS,
PH 742 & A& o2, 0.025% Trypsin-EDTA
(Life Technology, USA) &4& A3y 2AXA
HA 5o 9d Ax2 BEsty, s AEE
1x10° cells/mL7F H =2 wjcklel] detr7l & 7
o wiekstdel Ade $l8] MEE seeding 3 Hl
k4 plate wellell 7FA27}] gv) 325 (ASF)E
dimethyl sulfoxide(DMSO)oll 10 mg/mLe] FE=2
v "Bk F AlE Ao wjofdoz HAG Fx
2 3|M 3t} AHE-EEIH

2) MCF-7 2 MDA-MB-2319] proliferative activity
of v gk A

7 71s] dell 2ZEE(ASF) Aol ulE Al A
HEIE ZA517] 9I8iAM 3-(4,5-dimethylthiazol-2-y1)
-2.5-diphenyltetrazolium bromide(MTT assay) ¥4
He o] 835t ol APEEA] 43 AleRlE AlE
ol &4& ellE= mitochondria dehydrogenase
o 2t g0z w84 7)Ael MTT7 Bt
< uE ¥]$4A formazano 2 WHEE o] YA H
+ formazan® & SA3E WHOE Aelgle
M 5o st FRE7L 718

Floll 713t = st AE(MCF-7, MDA-MB-231)
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£ plate2] wellell seedingd}xl 24217 F<t 5% CO.,
37 T 273l A wfeFsldom, 2 s =HE A
E44q ASFE 718l ASFE Aelsta 724
7b uokat oL, wekE Al el MTT 494(5 mg/mL)
S Arlele] 4A17F B WA AAEE B
2 formazans DMSOE #H7lste wWiez &
A7), EH MAE Tecan(Austria) AH] UV/VIS
spectrophotometerS ©]£-3}e] 550 nmellA F34=
£ ZAsv A EA ] 3R o AL
A A7he e 2L OR 813, ASFE
7hE Al AE SAO rAE 2RE dx
of W3t %= AAkste] EA|B}

3) Real-time Quantitative PCRe| &3+ A ZA}
o 3 {24

ApoptosisE- FrLeh= AlE WA 7 2= mitochondria
Ztol| EA)3h= Bel-2 A9 ] s Ao o] 4=l
th. 2 F bel-2, Bel-xL =2 apoptosisE 47
= 715S e, W2 apoptosisE =3k
+ pro-apoptotic Bel-2 ©H A& Bax, Bad &¢I
At Baxth Bad®] 7k caspase-89] SA3E
E3) caspase-97} caspase-32 2|2 A3t AA
apoptosisE fHLstel, o]9tE WER AE F7]o
A= pd3elvt p21e] wH IVt A E2F7)E A
3ted apoptosisE ¥.o71e}. =3k RIP-1- apoptosis
2 243}3, survivin caspase A IE 3
apoptosisE  JA|gel A E AMEfxe] Fejdis
S I =i A B b A AR S L
FZE(ASF) S 5 x2|ste] 24417 wfokst
F N ERH total RNAS F8leic). £2]3 total
RANZREH =ZAF42e] mRNAE SAHARAA
cDNAE 3Ad38lx SYBR-green Ex Taq(TAKARA
Bio INC, Japan)ell Ml EAPE ] #Hefsls ARl
caspase-3, -8, -9, Bel-2, Bel-xL. Bad, Bax % p53,
p2l, survivin, RIP-1& #7}8ld qPCRE 33}
ok BE vk A3 33 Agslgen, ¥ Ay
o] AF4-3t primer: Table 1o A5t}

Mo o
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Table 1. Primer Sequence Used for PCR

053 Sense GCT CTG ACT GTA CCA CCA TCC
Anti-Sense CTC TCG GAA CAT CTC GAA GCG
1 Sense CTC AGA GGA GGC GCC ATG
Anti-Sense GGG CGG ATT AGG GCT TCC
Survivin Sense GCA TGG GTG CCC CGA CGT TG
Anti-Sense GCT CCG GCC AGA GGC CTCA A
Ripl Sense TTT TGC ACA GCA AAG ACC TTA C
Anti-Sense AGC TGC TCA GAA GGT CGA TCC
Caspase-3 Sense ATG GAG AAC ACT GAA AAC TCA
Anti-Sense GCT GTT TAC AAG ACC CAC GTG G
Caspase-8 Sense GCC TGC TGA AGA TAA TCA ACG ACT AT
Anti-Sense TTG ATG ATC AGA CAG TAT CCC CG
Caspase-0 Sense TGG CTT CGT TTC TGC GAA CTA
Anti-Sense GTT ACT GCC AGG GGA CTC GTC
Bel2 Sense GCC TTT GTG GAA CTG TAC GGC
Anti-Sense GGC AGT AAA TAG CTG ATT CGA CGT T
Belxl, Sense CTT TGC CTA AGG CGG ATT TGA A
Anti-Sense AAT AGG GAT GGG CTC AAC CAG TC
Bad Sense GTT CCA GAT CCC AGA GTT TGA GC
Anti-Sense TTA AAG GAG TCC ACA AAC TCG TCA CT
Bax Sense GCG AGT GTC TCA AGC GCA TC
Anti-Sense CCA GTT GAA GTT GCC GTC AGA A
3. SA HMe| 2 34940, T2A17F & 6,394, 96417 3 9.84m) 27k

Alg A= SPSS(v 12.0)% o]43led meant
standard deviation®. 2 7] 2843, FIX HEFS
Student’s T-test HA "< o] &3ked p<0.05¢] 7
< oAl AdE Aoz FAF A

m. 2 =

1. ASFe| Rkt MZZF2| Proliferative Activityol|

0jxl= A&

& A Fol M= ER-positive M E 7 MCF-7
3} ER-negative Al E 2% MDA-MB-231 A%
of Bigt ASFO] FAlel miA & E3E FA 3.

WA MCE-7¢l AZ 4% A7 Aoz
96X 7R SA T A, 2447 F 1720, 48417

932

Z7}stdek(Fig. 1(A)). ASFE AHrlsta 72417
3 MCF-7 AlE 226 njxE 5312 243 A3}
50 ug/mlell A ¢k 17%. 100 ug/mlel A 2F 26%. 250
ug/mlell A ¢k 39% 94 &3=2 vehlok(Fig. 1(B))

=3k MDA-MB-2319] AZ FA%5& 1227
R0 Z AR EA3E A= YA} =
8HH 48X 3 52840, 72217 & 1028HH 964)
3 11260 A7 S7bekaoh(Fig. 2(A)). ASFE
}fsh 7247+ & MDA-MB-231 Al Z Zﬂoﬂ el
= 2945 =A% 23 50 ug/mlolM o 10%.
100 ug/mlel A oF 18%, 250 ug/mlell Al <k 33%. 500
ug/mielA) ¢k 49% 94 &32 Jedck(Fig. 2 (B)).

o] Ay o AERA 32E FLA EA AR
o} Aslel ASF7E ks A2 S oAl
= Aoz vehd
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(A) MCF-7 (B) MCF-7
12 140
1074 120 4
’Ggl? = 100 4
& 8 o %
; E 80 *
£ & .g; ** i
@ 4 =
= O 404
(8]
24 20 4
0 o4
N 12 24 36 48 60 72 84 96 NC* 50 100 250 500
Time (hr) Concentration (ug/ml)
Fig. 1. Effect of ASF on cell proliferation of MCF-7 cells.
NC : normal control, 50 : 50 ug/ml of ASF, 100 : 100 ug/ml of ASF, 250 : 250 ug/ml of ASF, 500 : 500 ug/ml
of ASF
* p<0.05 vs NC, ** p<0.01 vs NC
(A) MDA-MB-231 (B) MDA-MB-231
16 140
14 4 120 4
% 12 =y 100 4
_E:j 10 ?é- %k
o = 80
g . g *k
£ S 6 -
= O 49
O 4
24 20 4
0 0
N 12 24 36 48 60 72 84 96 NC 50 100 250 500
Time (hr) Cancentration (ug/ml)
Fig. 2. Effect of ASF on cell proliferation of MDA-MB-231 Cells.

NC : normal control, 50 : 50 ug/ml of ASF, 100 : 100 ug/ml of ASF. 250 : 250 ug/ml of ASF, 500 : 500 ug/ml
of ASF
#* p<0.01 vs NC
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MCF-7 MCF-7 MCF-7

2

Relative mRNA Level of caspase3
Relative mRNA Level of caspase8
Relative mMRNA Level of caspase9

0 0 0
NG AL AM AH NG AL AM AH Ne AL AM AH

Fig. 3. Effect of ASF on caspases gene expression of MCF-7 breast cancer cells.

NC : normal control, AL : 50 ug/ml of ASF, AM : 150 ug/ml of ASF, AH : 300 ug/ml of ASF
*p<0.01 vs NC

MDA-MB-231 MDA-MB231 MDA-MB231

N
~

*
%

wox

Relative mRNA Level of caspase8

Relative mRNA Level of Caspase 3
Relative mRNA Level of caspased

0 0 0+
NC AL AV AH NC AL AM AH NC AL AM AH

Fig. 4. Effect of ASF on caspase family gene expression of MDA-MB-231 breast cancer cells.

NC : normal control, AL : 100 ug/ml of ASF, AM : 200 ug/ml of ASF. AH : 400 ug/ml of ASF
* p<0.05 vs NC, ** p<0.01 vs NC

2. ASF7t mibeh M= MEZALE 2E REA Y A3}, Fig. 33 4ol B wle} o] ASFE A
sof| O|xl= H& g MCF-7 sl £9 MDA-MB-231 st Al
A A}, Fig. 59 6ol A% wlel o] ASF Z9 caspase-3, caspase-8, caspase-9 -F-AA} wE
MCF-7, MDA-MB-231¢] Al AE& &A%} S Z/M A =3, MCF-7414 % survivin®] %

+ Bax®} Bad $4AE 7 H oA, A A S & #7132 p2st RIP-1E F7HA7om,
AR A7) AP A elAbel Bel-24F Bel-xLe] & MDA-MB-2319114 p53% p2l, RIP-1¢9] &&=
2 aAFE =3 apoptosis®] PHA ©HAlel 7} ZHH(Fig. 7. 8).
A BAFEE caspase o AR HHFE A5
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MCF-7 MCF-7 MCF-7

Relative mRNA Level of Bax
Relative mRNA Level of BCL-2
Relative mRNA level of Bad

0 0 0l
N AL AM AH [ AL AM AH Ne AL AM AH

Fig. 5. Effect of ASF on Bcl family gene expression of MCF-7 breast cancer cells.

NC : normal control, AL : 50 ug/ml of ASF, AM : 150 ug/ml of ASF, AH : 300 ug/ml of ASF
* p<0.05 vs NC, ** p<0.01 vs NC

MDA-MB-231 MDA-MB-231 MDA-MB231

Relative mRNA Level of Bad
Relative mRNA Level of Bax
]
Relative mRNA Level of Bel-xl

° o0 0 .
NC AL AM AH NC AL AM AH NC AL AM AH

Fig. 6. Effect of ASF on Bcl family gene expression of MDA-MB-231 breast cancer cells.

NC : normal control, AL : 100 ug/ml of ASF, AM : 200 ug/ml of ASF, AH : 400 ug/ml of ASF
*p<0.05, **p<0.01

MCF-7
MCF-7
3 2
S *x 2
s 8
5, - s
2 2
3 i}
3 R
[4
E £
2 :
5 5
& &
0 0
ne AL A A Ne AL A A
MCF-7 MCF-7
s 2

Relative mRNA Level of RIP1
Relative mRNA Level of survivin

N AL AM AH N

Fig. 7. Effect of ASF on apoptosis related gene expression of MCF-7 breast cancer cells.

NC : normal control, AL : 50 ug/ml of ASF, AM : 150 ug/ml of ASF, AH : 300 ug/ml of ASF
*p<0.05, **p<0.01
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MDA-MB231

Relative mRNA Level of p53

Ne AL AM AH

Relative mRNA Level of p21

MDA-MB231

~

0
NC AL Am AH

MDA-MB231

Relative mRNA Level of RIP

2

0
NC

AL

AM AH

Fig. 8. Effect of ASF on apoptosis related gene eexpression of MDA-MB-231 breast cancer cells.

NC : normal control, AL
*p<0.05. **p<0.01
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2] %l genistein, daidzein < isoﬂavon 4,
A E-E estrogen receptor( ER /]
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Ehied o wEAE I E
T 722 ztgo] B uE Y, Genistein®
MCF-7el4 IGF-1R/p-Akt A1 3AE FA &
82171, Bel-2/Bax mRNAS whzl b3

o
-

ﬂ-l-lE oM, =2,

236

: 100 ug/ml of ASF., AM :

200 ug/ml of ASF. AH : 400 ug/ml of ASF

45 AAA apoptosisE A 719, daidzein

tARAFE-Ql 6,740 -trihydroxyisoflavones APEA]
$44¢9l DR4 & Z7HA7]2 XIAP 2E$&
A7)sled PARP £4& f=3t1, o|& &3] cyclins
3} cyclin -dependent kinases(CDKs)E A3}
A EF71% S-phase®} G2/M phasedl] £%3 U=
£ thEo] apoptosisE FEIHE Aoz HuEg)
o8 3he] Foll = flavonoidF, anthocyaninfe} 7+
< polyphenol AH-o] =t 350 311, o] &
AR AS- w el e AF7F oF A 9F A
9 3Rte] AEE ke Aol ol leE oY
A QP mat A AFA AZEE Sulforaphane
(SFN), Benzyl isothiocyanate, phenyl isothiocyanate,
Indole-3-Carbinol AEE% a3 A E F2]1E& o
Ashe Aoz deigd®, 1 v A7} gingerols
3} shogaols A&, v}=9] allicin® =44 diallyl
disulfide, diallyl trisulfide, S-allyl mercaptocysteine
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¢} black cumin® thymoquinone A3 %3%, 533}
FEE % FAEQ cordycepin TE AFH
b Az 237} Qe Aes By,
TS FE A Ao wAskE A o
Foz iy ool wEt pu> TRV dEA gl
Agk, ek ez fAA 0 ofelo whet estrogen
receptor(ER), progesterone receptor(PR), human
epidermal growth factor receptor 2(HER2) ¢]|&3]
Helo} o] F 3FF9 A=lo] l& triple negative
breast cancer(TNBC)®] 47}A1¢] F23 off=&
Wl Ag weba, E A gel= Qe Agke
Hlglo 2 7247) o2 2z B ALE oA
Ark. HAIES A7MabEelE AZ 44 wlE
53 AzADA e S5z HAsE A
=z, @z‘q HZ]— o];(].l:—_q] 73:@0]1,]- H}O]Eiv/_\_glr ;9:]-?';1'-
B4 AF ol /]61} WA s B EZEE ol

sk A Aoz BAsE AZ 39

o

o

o Mt _©

=

eto 2 9ols A3 Endoplasmic retlculum “H7H

g 7|heg v & gl AlE 99y Q

| 23 A= AE THe| EAste 4
Aol & FAHE AP0, THF HE ZHo
A 8FFY AE A A S840 EA7)
4 A 3le}. o] 52 TNFRL TNFR2, DcRL DcR2.
DR3, DR4, DR5 ¥ Fas 84 Solth ©]F Fas
+ APO-1ojEta= B+ 7H 2 ezl 994
Azet $44 AR apoptotic ¥H-Eol] Fo3
HE AZAD Aol Foslsd], o]F FA 37|
+ Fas-ligand(FasL) 2+ TRAIL, TNFa, anti-APO-1
5ol A FasLell 98} A+5% Fas: Fasrelated
death domain structure protein(FADD) A& &
3] WFEo]A]= Fasl-Fas-FADD death-inducing signaling
complex(DISC)E Age. DISCE AlZAelA
pro-caspase-85 FAI3HA]7]3, olo] WA=
caspase-9, caspase-3 =2 dA&AQl A3 £
apoptosis= g, el AzE Az n
EZ=g o} 2ol EA3H: Bel-2 AlEe] whA

=

—x /k
&Z51 - 220

b BN - FRIZ - 2E7)A

Atz zhao] Azkg n|EZ =g o} cytochrome C2
FE2 AAEE caspase AGS B43E B3t
vreb= apoptosis A olw}. o] 7+ cytokine
8419 PI3K oA, akt A oA, Bel-xL#
Bel-29] #H4 odAl9} F= DNA Ads|=HE] A=}
5 phlell o8] Bax o] EAFHe] fEHE
cytochrome Coll 2]8] A== Apaf-1 E3HA| 4l
I3} pro-caspase-9°] 7H=all=]o] 4434l caspase-9
oz w3lsly, ddolo] BAI3IE = caspase-39] 2
45 53 apopotosis7h o] Fe1ZTH(34). o] eb= ¥
2 pb3e A3 p2le] XSS B3l cyelin
E. CDK2 5 AlE F7]o Fodsie o] 24
< IAIgte o] & E4l| S phaseolA G2 phase 3
o7k A S Adete] St E FAlo] A=
o,

©7}9]= Acanthopanax &He] &3l= A&
AR gekst AgEAE THRAE Ziii oFel A
QHARE stefor ALLEHSIY, 2729 £7] A
A F2EY U A Baso] 9+ 59, 3
oA S71E| 2 oA SAlE 7239 dujo
1 kst A £E A 8tE anthocyanin A o] &£
ZFeml 7pA 27ty dujel A AR
22 Bnug u} g9, webA, d7AkE ka2t
3 g 22EE 99 AE AL AT 7}
A0l g AR FAAH.
A As}, e7ts] duf FZE(ASF)E estrogen
F8-A 9]—’_5—?%’ ukol Al EFel MCF-79] £4&
A 8k9 om (Fig. 1), estrogen 544 B2 &8
Hhok Al E 3] MDA—MB—ZSI-/] SAE A A
3= Aoz Jepgoh(Fig 2). ol ASF7} estrogen
LA GA3E oJ 89} AAgle] apoptosisE
& 7bsAE AlAREE oebd, ASFO| A4S
18]7] $18ked kel apoptosisel]l Feddh= <l
A5 FAA Wl m|A= e Hrlsisi

P53 whulA 9] phosphorylation, acetylation %
ubiquitination®} Z-& whilA W T palar] o]
F43 eloE dEA 9ldh oled Alse UV

>~

2

gn‘.
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w AR, AR AAE b 2 8lel os)
gA3tE 4 glom, BAstE ph3el ofs P19
2HA3}9)} o]of] $ubE]E cyclin E, CDK 2 59 =
Loz AE F7|7F HF apoptosisE S=3AY
o] JAEE AAE g, oA,
p533} p2le] A Z71= apoptosisS fikste] oF
AE AEE /A 4 3le f88 $de]
4 itk ASFE s AT 24417 A
2243 A3 A3, ASF= MCF-7 3t Al 2
TR S o7t AqA|sta p2le A
Z7 A% (Fig. 7). =3, MDA-MB-231
M E M= ASF Aol 93 pd3 2 p2l
WAl Az AHE BF TP ol:
ph3el p219] A F7HE B AEF71E A
= & Jeplin (Fig. 8). olebs HEZ n|EZ
=g)o}ol| ZA31= proapoptotic THHA elA}el Bax
¢} Bad &4 3}el| fedste] fUE= A9 caspase
40 BA3LE E9)] apoptosisE FLE 4 Ao
B9} dX3hs AR kg AAE, MCF-7
Az 4 ASF+= Bax ‘i—hﬂ—% Z7}A17]12 anti-apoptotic
x:]-nlllxl o] Bel- 20] -]z} uky o 71-/\/\]7] oiiﬂ
|22 o} oEA 9l Wl apoptosis FrEol= 3
ook 7o A=K Fig. 5). ®3% MDA-MB-231
S Al Eo M= ASFel 93 anti-apoptotic T
WA el BelxL o] A5 1 Bax Hdo] &
=] o apoptosise] EEE Aoz A=A (Fig. 6).
Survivin< mitotic spindles ZA3ty d3 Al
A& Z7HA A2 A AE 719+

249l apoptosis YA AAIAAE dA 9}3}3’
o]¢}= "l & receptor interacting protein-1(RIP-1)
2 apoptosisE EAst= A ZEAPE $4A0) A
%l serine/threonine kinase2A 914 AlzALS
Ealo] Al ApES 22801 TNF-related apoptosis
-inducing ligand receptors(TRAIL-Rs or DR4/5)
9] X435 &3 Pro-apototic 4137} L= A
DNAE F43le sl 3pstolAle] A& 5

ol sle At FHEE vEZ=e ol EAlske

d

o

&l
o

p
}

H

oo A 2 o o
w22 e &3
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surviving +2]ste] HBXIP$t XIAPS 43t
™, o]} survivine] A8 E3kA|ol| 28] caspase-3
£ FAIA I e caspase-99] Lo} T3S
A 8led anti-apoptotic EE JepdoH, =3l
p538] 71%5& AAEHA ste] PMIES] apoptosisE
AA5}7] W&ol survivin GAA] AL A E
A58 43 Ho| & 5 9lvh. AF A, ASF
+ MCF-7 A ZF9 survivin HdE A 3o
ASFe] 98] &34l apoptosisE Esl= Ao
2 s o (Fig. 7), MDA-MB-231 Al E5]
M ol &7t vehdA odeh(Fig. 8). Fas
(Apo-1 or CD9%), TRAIL-Rs, TNFRI1, DR3, DR4/5
<} DR6 58 A =E AbE 8o A3t RIP-1>
Survivin#= " E NF-kB 2A43}¢l caspase-8
FA31S isle] I caspase-97} caspase-3
o FAE& A3, Y Az} ASFE MCF-74
Z¢} MDA-MB-231 AlEo|A 25 RIP-1¢] #d&
Z7MIA(Fig. 7. 8), A E $A4& A5 Fig. 1 #
Fig. 2 Ao} dAsle @A Vepligleh dubso
2 AZ AP 71 el At 2 caspase-3
9] 2807 AAEET, caspase-37 caspase-92
zZt80 2 Az Bl S DtslE caspase-39 A
o] ZZHt AgA} ASFE= MCF-7 54 Al
iﬂl/ﬂ caspase-8, caspase-9, caspase-3 A
*7}*173] apoptosisE S7H7|& o2 2%
£ BIoh(Fig. 3). =3 MDA-MB-231
MCF-7 M=E A 7Zo] apoptosisell
"—?"‘%}% 3}—‘5 e"’ﬂ"] caspase 6*34 8

o] A+ 7&4‘2 182 A A K- 3 A
E(ASF)& A E9] apoptosisel]l FHeddte= gl x}OI
, p21, survivin, RIP-1 %2} % Bel-2 A2
il 2 9} caspase-3, caspase-8, caspase-92] A}
WS z2Asle] fatk Ml Eel MCF-73 MDA-MB-231
o] HE FAE JAee Aoz wdgtdd,

S,
w



V.24 &

7V 27V3)( Acanthopanax senticocus) A™ F%
E(ASF) o] | 2ERA 84 oEA FH AE
5 MCF-7 w]ej&A] kst Al 23 MDA-MB-231
9] ZAe) m|A]= <33k3} apoptosiset T E <zt
o fAA HEE A3 oo 2> AHE
A

1. ASFE= kst AlZ4el MCF-73F MDA-MB-231
o] Hx FAE A EH.

2. ASF= MCF-7 A Zdl| A caspase-3, -8, -99] &
Az AE & S/

3. ASF&= MCF-7 Al Zo|A Bel-2 & dA3}
T, Bax®] 2¥HE UM F.

4. ASF= MCF-7 Al ZellA P21 RIP-1¢] #3l&
Z7FA17]1 2 survivin®] & & A

5. ASF+= MDA-MB-231 M ZlA caspase-39} caspase-9
o] g F7M .

6. ASF= MDA-MB-231 Al ZoA Bel-xLe wd
S 9A|A7] 3, Bax HdE Z7HA 7

7. ASF= MDA-MB-231 Al Zel|A] p533 p2le] %
g3 RIP-19 2d& 717

ol /}e] A2 ASF+ et A2l MCF-79}
MDA-MB-2319] ApoptosisE FE3t= <laE9
WS At AE FAE AAlste Aoz 3
= 9.
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