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Abstract : In this study, the molecular mechanism of the growth inhibitory effect of panaxynol was investigated
in a human malignant melanoma cell line, SK-MEL-1. In the cell cycle analysis, panaxynol arrested cell cycle
progression of SK-MEL-1 at the G1 phase. Immunoblot analysis demonstrated that panaxynol increased
p21%F! and decreased cdc2 expression. Protein levels of p16, p27, E2F-1, Rb, and pS3 were not changed. Thus,
the changes in expression levels of p21™*' and cdc2 apparently mediate the cell cycle arrest caused by pan-
axynol. In addition, cycloheximide (CHX) partially reversed the growth inhibition by panaxynol, which sug-
gested that new protein synthesis was required. On the other hand, LLnL, a proteasome inhibitor, increased
antiproliferative effect of panaxynol. This may be due to stabilization of the protein(s) responsible for the
growth inhibition such as p21™A"', In summary, these results demonstrate that panaxynol inhibits proliferation
of SK-MEL-1 by inducing cell cycle arrest at the G1 phase and the inhibitory effect is mediated by the
increased level of p21™AF' as well as decreased cdc2 expression.

Key words : Panax ginseng, pananxynol, p21"*F!, cdc2, cell cycle, cycloheximide, N-acetyl-L-leucinyl-norleucinal

M B

9)4Hpanax ginseng C. A. Mayery> 33
A2 shgollr] di] AMEEo] gom, otay
3 ooFst kR E e ZeE gRA Yok
A& Z ginsenosided]] I3t FATIAZE AYFH A
AL N ES] 9§t Fdolt &Fe] gt AE o

o o

FE =R B BoE o] AxlAR
(A3 02-920-6192; (F2~) 02-923-0480
(E-mail) biojs@kuccnx.korea.ac.kr

190

ALY cisplatin 2ok o FoEA AA vA IF
AEF A4S AN Burt Aok A4 F
£ AR 93 FeraAzE 197090 4e] A

pad

[ea

ol F280] W, Y, 09 5 HEF
g AANZITR: Aol A BaEen ) o F

A dadt, APAE T A EF disiME JF
GEH7F BAHAS'? QA N84 AR F
£ Jeple 8 4¥O9 2= panaxynol(heptadeca-
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CHz = CHCH(C=C)2CH2CH = CH(CHz)sCHs panaxynol
OH

CH2= CH(‘JH(C = C)zCHth| —/CH(CHz)sCHa panaxydol
OH 0

CHz = CHCH(C = C)2CH2CH — CH(CH2)sCHs panaxytriol
OH OH OH

Fig. 1. Structures of panaxynol, panaxydol, and panaxytriol.

3,9,10-triol) 52 C17 polyacetylenel 313HE(Fig. 1)
o] AHH oW, o159 YAE FA g ol
A 71de AL g=xl vt A gtk &
panaxytriolo] A E=e] §-54S HIFAIA mitomycin
col FFEAE Z7M719'"Y mitochondrial respiration
S AAgths 3 A4 R84 ARl protein
kinase C(PKC)9] &8 AAZItke Bt Sle &
Eo]q_.l6)

AEF719) AP AEF7]e 2+ GAG], S,
G2+M7))e] 3o H 23 cyclin dependent kinase
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dg 2HFeEN A4S ARt d9E 4
uh Aok wEA, o] ApoME GX-PEY AR &
panaxynol®l] 213} <1d] ZAE A|EF SK-MEL-12]
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A & proteasome SAA7} panaxynol®] 3}eF& ol
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1. M=Z=3Fel MZHief

olxl EME M¥EFEE SK-MEL-12 3 A¥3F
2P g )olM BFUGI, penicillin(100 units/
ml), streptomycin(100 g/mf), 10 mM<2] HEPES(N-2-hy-
droxyethyl piperazine-N-2-ethanesulfonic acid)®} 10%
AEjo}8 A (Gibco BRL, Grand Island, NY, USA)]|
o+ RPMI 1640 (GibcoBRLMIAI M ujkalsitt.

2. panaxynol®| X|Z=

AHTAE FHsE & AFoEs SulE 40°Ce]
e a2zoA 12 Al 63lel] AA FE3l A
de HoW oFfXE Az ¥ 022um 9HAE
BHAA BAdvhE oA Atk FEAL rotary
vaccum evaporator2 E5AIZ] & N, 71AE o]
oRBle BWE $H3] FAAX A FE2E(GX-PE)
< U GX-PEE H#|7Hd 9% AZnfEds2
8% VAL panaxynold X EEE deisA
TLCE gelste #33qurt.

3 MIZESFI| 2Y

1x10%0¢]) SK-MEL-1A12Z) 5, 10 =& 20 ug/mie]
panaxynol& 24A17+Et AEdE ¥, AlXE 2t
PBSel AIBle] -20°CollA] 70% o€kl WA 23}
At YAHEGE HEE B2 & 27}e PBSY thA
H{A)7]13, o719 RNaseE % olF ¥ propidium
iodide(PT) 50 ug/miZ 2|8}l 37°CollA 308 FArt.
AlZe] DNA 52 DNAY GAE PIo] %S A%
24 7] (FACSCalibur, Becton-Dickinson, Mountin View,
CA, USA)Z 488 nmellM 231, Cellquest T2
& (Beckton-Dickinson) 2 A £527]8 2 85c).

4. Immunoblot 241

Panaxynoldl] 9|3+ Al®F7] 2HRIAEe] Wz}
£ immunoblot® Z FA514T} 2x10%7H2] SK-MEL-1
A Zel 10 ug/mie] panaxynols *#]3 F, NEZE
PBSOl| A3t AL 88l $5H(20% glycerol, 10%
B-mercaptoethanol, 0.5% bromophenol blue, 4.6% SDS,
0.125 M Tris-HCl, pH 6.8y 2o} 83jAATE &
A AR T, A gge] AL xdsie AE g
O 2 Laemmli W39l w2} SDS-polyacrylamide gel
A719ES stk Z71 we EgE e
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nitrocelluloseNC)Zoll  electrotransferd}s, NCH-& X}
G4F A (5% skim mikS EF TBS-T(50 mM
Tris-HCl, pH 7.6, 150 mM NaCl, 0.05% Tween-20)}
of B A2oA 1XZE FUTE AptgEolel] 34
g 12 A Se YA T ARAA 1MZE EEH
HHSAIZTE 28 TBS-Tl 1084 3 A& ¥ horse
radish peroxidase(HRP)7} &-& 22} 3| (anti-mouse
IgG or anti-rabbit TgGy&-ell Wiz, 13 A wje} 2+
o] AE]g & TBS AUt ©] NCZl chemilumi-
nescence 712 &N (ECL, Amersham)S ©3k] HhgA
7132 XA BB =FAIX F, @3S

5. NIZSAEY

SK-MEL-1 AIZE 96 well v}l 1x10%well=
EF 33 actinomycin D(Act D), CHX, N-acetyl-L-
leucinyl-norleucinalLLnL)S FEHE 1A7H5<t 22
3t & panaxynolg 10 ugmiZ Gsl|IF2 18217 B¢t
CO, M7 wie¥Fsldth. [*HithymidineS 1 Ci/well
2 HalFL 6 Az o dR oy wiRke AR g
712 A filerd] F23td DNAo| E3Hd
[Hlthymidine®) & B-scintillation counter® 2% 3}

qrh. Qo) HYIRLL Thest o] AT

growth inhibition rate (%)=[1-(cpm of treated cells/
cpm of control cells)X 100

2 3

1. Panaxynol0| MIZEZF7|0f O[X= &2

Panaxynole] AlEF710) mlX= FE&S GolRux}
SK-MEL-19}| panaxynolg F=RH= 74z} 2447F F<t
sl MEF7E A8 A7, 228 panaxynol]
Bt Z7H) w2k GI 3A At Svsla, S @
Al AE7E ZHAshe Aol BEEJcH(Table 1). SK-
MEL-1Z panaxynol® X2|8t%S wf, G1 & Al27}t
Z7FskaL S WA ME7F 7HAdRs A2, panaxynol©]
AZEF712] G1-S 24 oldE JAFTE B FE A
olt}. G2+M ©A|2} A|EH|= panaxynold] FEZ710
mnet F7lsle Aol Aoy wstehe ol dA
&4 23tth(Table 1).

2. Panaxynol0] M|EF7| ZHQIAIS| w0 O|X|
= g8

Panaxynol *|2]oll 23] dojue AXF7] 2HAR}

-390 - 9l
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Table 1. Effect of panaxynol on the cell cycle distribution of

SK-MEL-1
panaxynol Cell cycle distribution (%)
(ug/mi) Gl S " G2+M
0 65.71 2191 12.38
5 73.03 22.89 4.09
10 84.13 8.61 7.26
20 81.89 4.57 13.53

Cells were treated with 5, 10, and 20 mg/ml of panaxynol of
4 hours and harvested. Cells were prepared for cell cycle anal-
ysis as described in ‘Materials and Methods’

1 2 8 24 (hr)
panaxynol - + = + - + = 4
|
L
p27
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cdc2

Fig. 2. Effect of panaxynol on expression of cell cycle
regulators in SK-MEL-1. Cells were treated with 10
pg/mi of panaxynol or vehicle alone and harvested at
the indicated time intervals for Western blot analysis.

£ 29 ol r] 5] SK-MEL-19 panaxynolks
AlZPA 2 22)8k] immunoblot £49-8 ARttt &
A AEF7) 2PAAER SR p1e™e, p21™,
p27" o] WS AR Ayt p219] AollE 84
A Wsl) gl oy, 2447l 2o Zr17 o
e}, oA TRl ps3e WHWSE Holx] o
ke v g panaxynol®] o mE p2ie] YHFI=
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p53ol F-#3t FRE 53 Ae= Bl pledt p27
o] YHE panaxynol A2 A7k w2 W3y} AT
(Fig. 2).

1AL ] retinoblastoma(Rb) TS §7]e]
A BoE Eorst Agste] M¥EF7]9 G1-S T
YL AR Aes g g, ?Y SK-MEL-
1] panaxynok& X#|&tHE W= Rbe] W&o} 4t
slof] W3l HolA| gigkrt. EF

Rboll &Jal S48 oz zdwE EF-15 Wi} 9
UthFig. 2). Wb MEF7] 29 plé-cyclin D/
Cdk4-Rb-E2F-1 2% panaxynoll] 98] H3E Hol
A ¥ ZleE AztEn

AEE719] G2+M Halel]l H a3 mitosis BHRE
A7 cde29] WL panaxynol A F SAITMAE
HE BolA] gton), 24r7kell= whdoe] HAEY
t(Fig. 2).
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28}3L panaxynols H3t FUE ¢, thxwol H
3 7ol 29% AAHJUTHFig. 3). °IRAL AL &
] panaxynol?h& A23tAS ™ 38%2] 4GAA|
#A7F e, CHXT AH23tgS "oz Aol
21% A" A3 v]2g o), CHX7} panaxynole} A
AR EAE AXFThe S ouFich A o] 2
3= panaxynol®] SK-MEL-1914 AZA&3E e}
W) fsiMe M2 o A9 =0k Easit
= A& HAFAL ok
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S MR E3ATHTable 2). 22y o] AFeM=
Act D A9 Aol sk EAdo] AA]A =t A
£ 3251719 olzeo] UNLH, Act D A2 =4
& Zo)7] Y3l 1 FEE 1ngml )32 M3
€ W= 9A| panaxynol] Jgh HGAAE AHAA|
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Table 2. Effect of actinomycin D on the growth inhibition by

RNA 33 9219l Act D2} 9z 34 a9 panaxynol
o Yy = anaxynol actionmycin D rowth inhibition
CI‘D(% 7—}' Z‘]- %Etgi panaxynolll— ﬁ\}”ﬂ 1‘1‘1]3}0:1 kﬂ p(}lg/f?ll) (ﬂg/I}ll'll) & (%)
TSNS #EsI9. SK-MEL-1°9] CHXE %A 1 2
0
3 92
£ 120 0 38
= 5 l 45
E 100 | - 3 90
s 1 Cells were pretreated with 1 and 3 ng/m! of actinomycin D for
:g 80 4 s 1 hour and then incubated with 5 pg/m! of panaxynol for 18
ZE fours. After adding [3H]thymidine, cells were incubated for 6
'% 60 - hours and harvested. [*Hjthymidine incorporation was mea-
€ sured by [B-scintillation counting.
3 40
3
g 20 Table 3. Effect of LLnL on the growth inhibition by panaxy-
= nol
(] 0 - + :
x 0 1 3 10 30 panaxynol LLnL growth inhibition
Concentration of CHX (ng/mi) (ug/ml) (mM) (%)
Fig. 3. Effect of CHX on the growth inhibition by panaxy- 0 2 -25
nol. Cells were pretreated with 1, 3, 10, and 30 ng/ 3 34
m/ of CHX for 1 hour and then incubated with 5 pg/ 0 46
ml of panaxynol for 18 hours. After addition of 10 2 42
[*H]thymidine, cells were incubated for 6 hours and 3 64

harvested. [3H]thymidine incorporation was measu-
red by B-scintillation counting.
inhibition by panaxynol and CHX

RPI (relative percentage of inhibition)

inhibition by panaxynol + inhibition by CHX

Cells were pretreated with 2 and 3 mM of LLnL for 1 hour
and then incubated with 10 pg/ml.of panaxynol for 18 hours.
After adding [*H]thymidine, cells were incubated for 6 hours
and harvested. [*H]thymidine incorporation was measured by
B-scintillation counting.
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Ale] Aol Fg Qs dhulFolt g AE
F7] 24 IHEEL proteasome BZE T H3l=
© ALE A vt wpEbA A7]XE proteasome
AAA A N-acetyl-L-leucinyl-norleucinal(LLnLyS ARE-
3l o]gh ThalEe) Fa|E AslS W panaxynol
o] AR g v FETS RARBIATH AEe
LLoLEHS: X236 we AEZ2o] 25~349% F7}
gt WHA panaxynol®t LLnLS 7 A& w=
232} 42~64% A EF2)0] AA| = ATH(Table 3). panax-
ynolthE IS o MEZ2A 0] 46% AAHAL
LLaLYHe MXZ4S Z7MA)71EE, ol LLnLo]
panaxynol®] MGG S FTHIE AL
HoFE= Aot} p212 ubiquitin-proteasome HEZS
Fote LalEe Aog ¥EA SaL, panaxynold] £
st o] F7iE|E2R ) LLnl# panaxynolS 7o)
Azlshde W LLnLe] p212] H&E JATo =N
panaxynoldll & A4 A FIAAE Ao
Azt LLaLths AE3tde o B9 AEgg &
7t 7189 daiMe €8l vzt glok. 2y Al xe]
FANEE Fu= it dulde] Aoz E wWE
Al ubiquitinationF]©] proteasome 7320l 23] L]
B2, LLalo] o3 @jdEe £23g HHow

FEsRS P54l ek
o F

At HAEL P T MEFV]| AL 2He
22X AEe s AAARIT dE E°] TGF-p=
T4 XM Gl DAMEE F7RFIE, S TAS
G2+M BAl9] A= At F, NEF719] Gl-
S o)L wgowH AT FAL AAANG? &
3 IL40) 2l3) Al ME2] Fo] AAlEE 73Sl
% Gl @A AE7t Z7tsle Aol 2asdnt?

ite] Mfold &8 GX-PES UAl A4 Al
20} QA FAE AFFM Z2F GI-S ol WTAS
AARNH O ZHA AEo] FAL AT Barg v}
Act B2 g8} GX-PEelE o7 71A] AlHe] Zity]
o] o} 2 AETIRE Fsldle FAYIIRE, ©]
HAYA= GX-PEY AE 5 AESAES Ueple
polyacetylene#] €& ¥l 3}l panaxynol A
3] AE F719) vAe a74E HESL O 1AL
Z7319 T}t SK-MEL-19] 244782t panaxynolg

. 3},0510] .

g9 - 59 SRS
Pl NEF71E B4 A3t = vlEHsd Gl
A AME7F ZTlsla s BA Ml gadks Aol
HHAFATE G2+M A2 A EB)E panaxynold] =
7} FORAHA F7kehe e B2 U (Table 1), A
=9 panaxynols Hz|3IS Well= X23A] ¥
73FET G2+M M EH|7} F30] Zhaete] G24M ©
A9 Ao mAe FIFE EHA drh wEA
panaxynok> SK-MEL-1914] G1 &7 A|¥H]9] Z7te}
S @A AlEHjY] ZAE FEs1959H, o] panaxynol
o] MEF7] HPL Gl AN JAZITHe AL B
oF2 ek

HEF7]8] AL F2 AEF7] 2+ Ao So)F
cyclin-dependent kinases(CDKs)2| /gl 23] o]Fo]
A Cdkoll= cde2, Cdk2, Cdk3, Cdk4, CdkS,
Cdk6°] ¥EA UL, ol cyclin} ZFEUS o
#4519} o] & Cdkd} Cdk6= cyclin D9} A3}
o Gl 7] ©Al9IA #8382, Cdk2E cyclin E ¢
A3t GIoflM S2 sk A7l 2Hg-3ict. =3t
Cdk2e S7)el+ cyclin A9t AFsted] 48"
Cdke= cyclin#}e] Aol o @iz 7 olejdl=
Cdk activating kinase(CAK)oll 2|&+ Q1akglo) 93w
284S W=t B8 NEFY] $4EAEN Cdk
o] & JAlshe Cdk FAAHCKD7L lE=Hl, CKI
' A pa™, p7*?, ps7iPE x3sle 7
plSINK4b’ p16lNK4a’ plglNch’ p19lNK4d_§_ 5{ ‘E‘—O—
2 UE § Idk? plee) £3 2o jow
cyclin D-Cdk4 5= cyclin D-Cdk62] 2442 A5t
3, p272 cyclin E-Cdk2 %= cyclin D-Cdk4 23|
£, p21& £ CdkE JAS LA Yok
oleig CKIeke] Agtol ¢Jsll Cdke] &Ado] AA=H,
z¥zte] Cdkell sl Rlaje] EFXl=]= MEF7] dAZt
A + st

MEF7] F2dol|A] panaxynole] AIXE F7]¢] GI &
A RaE A3 7] v, panaxynole] Cdk A
At HH L WgrT)e AE YohH Al immunob-
lot #241& A13Y31%AT}. panaxynok SK-MEL-1914 A
g T 24A7H p219] EEE SIS pledt
p279] Wael= AFS uAA AHFg. 2). wEA
panaxynolo] p219] 28 F7MA AEF719 Gl &
A 3L AN 22N, SK-MEL-1 A X9 4L
AAAIZ Aoz A7t & k. o] Atelae Cdk2
o] B34S A AR 4gkor), GX-PEE ©l&%
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ol7e] APAM GX-PE= SK-MEL-194 Cdk2
o] AL JASGtHnot published). WERA  panax-
ynolell 23k p219] ¥d FVt= Cdkee] &4 AAE
FEHE Aew 228 4§ glvh

P53 EH5E Fg o oA wuEzAa® DNA
I e F12F 598 Yo ATl Whg-se
Fo] 7t olel| we}l Gl AR AEAAE &
ot BoarEe) ok FHAEA S dovE A
o 98 Gl HA= p53°] cyclin B-cde2 %
cyclin A-Cdk2ell 9]3)] <l4tsls o] p219] AALE &3
A2 FEETaL s, ol DNAZE &4 Al
o) ALA £EE Adshe BAE 7RIt o|FHA
p219] AL p53 &g AR oA =EEH &
Ao}, ol9k= FHFE ps3 H)QEA AR elsiMx
ZEATE o] €84 Ut ps3 A=A H2 oish
o2+ o] WA (ionizing radiation)oll 23] DNAZ}
2448 o], p53e} BElSvIe) TlEe] p21g] Edoe] &
71 Aol d#A Qth? Li-Fraumeni 237 84}
oA A& ps53o] Qe AEANME p210] WHEA &
erhe Rk gk ps3 u)gE&y Az i 4=
A Aol AAY gask ABFolA p21e] W A
2 p539) Wy BAEUE BHuvh ok &=
TGF-B Aol 2J8] ps53e] F7kskA] &1 p21o] F7}
3 ASE BaER?

2 A7 A= panaxynolS st o,
p21e] EE Lp7F BEEU O ps3e] wH= Wt
7F S 2= (Fig. 2), SK-MEL-1914] panaxynol<-
pS3¥he T3S p21o] BEe ST RS &
& ok 22 p219] L85 HaA =A4 veRt
3 F7te] Aot 24 %o, AAZ panaxynol®] 7
7t A= p1o) BEFHE B dojuks AL o}
d 7ol )

cdc2E mitosis EANA BolF oz FAFE=E A
22 BRIHUT® cde2E cyclin A%} AFsld G2
GAA Z83h cyclin BF A#8k ede2-cyclin B
BA2ZA mitosis TASE ZHTTY cde2e E|ZA
159 Edled 1619 ikl Adeel] ofs] &Ade] =4
Hed, B84 157F cde25cel] e gelaksiew
cdc29] BAEIL FEHE, Weel/Mikl Tid F)upA]
o oJsiA E]lZAl 157} AAIEEA ede2rt BEAIEE
ok HHZ cde29) EdleY 1610] Cdk7e Suii-9l=
3h= cdc2-activating kinase(CAK)Oll 2]s] <l2ka}=a,

i rh)

I

cdc27t 8748t} Yolandas38y2 DNAZF &44=™
Chkl°] cdc25cE UASAA 14-3-33 AsiA e
ZHA cde25¢c] 448 IAIsL, WA cde2-cyclin B
E3H7F EA3EA] Bl mitosisE2] o] oA
Hoe 28 Basisinth. 2epy #He] = mEH
cde27b G2+M B4 B olget G1I gAIe g
JErS mATk TP cdede whE w3} glo)
o] 2T cdk2ohs 2 &3] deid 4d W
37} #FEEZ panaxynol H2lA] cde29] WEo] ¥
sleh= A& ZAFEIATE Fig. 2014 He upgl 7lo)
cde29) Tl A WHL panaxynol H2] F 2447k 7%
48}, panaxynol] ojgt M EF7] A=l cde27} B
g 7tede BeE

Panaxynol®] Aol tist 434 a3t M=
b EE e o8] wde] fxHe vlE <l
kel g& wiEE AE gorry] Hs8, CHX9
ActD7} panaxynol®] &FA & F3L vIX=AE
ZAb8l Tt CHXE mRNAAOIA 2l@&o] olF
(translocationyS WSl o 2 Tl §44-8 A3t
3 dEA A, Act De DNAS 7]ojE0)7} RNA
polymerase®} ©15& ET|FOE w5024 RNA &
e Al el Uk o] AfeliE CHX
£ AATg F panaxynolE T3 FUE W, panax-
ynol?t 3RS wol) vste] MEAZAA &z}
74d AL BASHHFg. 3). Act DE X3 B¢
o= panaxynol¥t *&]& R} H|W3|A] panaxynold]
FAaArt AaHA FUTH(Table 2). L& Act D
A 2] AE=/g wEol Axte] siXo] oj2l¥ panax-
ynol®] 473 A| EFel 2L Fxle] HAE dg
Ao dsiMe & o A3y dad Hoeg Azkd
t}. o] 42 panaxynol®] 3R o= ArlEA
9 Ao oJFt ZlolE EE 5 Ay 2dd e
Zo|Bp21dt 722 A2& wde] wEfert g
3 Aoz HAY CHXE A28 #3L panaxynolel
ogk p219] HEF7E AL floiAe A& ARG
A panaxynolel]l &8t /473 A] FHA p219] 5874
< EIF F US Ao

Proteasome< ubiquitination’® WHj&-& ATPI] oJ&
gl BejAT)e 7)7EA, gE 2o fofsh=
20S proteasome®} 7| AEo| 7 Ao AAdl= F
782] 19S complexE ©]F)A Utk L F] protea-
some A|FZ= MGI32, MG115, LLnL, PSI®} 2



196
& peptide aldehyde, lactacystin, B-lactone, vinylsul-
foneo] 1o, o]E9] A& M= FElA Yk 208
proteasome B9 E# 2 719 hydroxyl?| & ©)
g3t HEls AFS FATOEN DA A
71=H), LLnL2 20S proteasome B799 E# ey
hydroxyl”7]19} hemiacetyl S3HA1E F/dgo24 208
proteasome®] H3AHE-S Ay BN

ME A diAll F98 o] dHAELS 2
718 7L proteasomeol] o EIEH, ojE2
proteasome AHAAE AHE3I6E w FYslET}. NF-
Be AlXAA IkBet A¥sle E843) =of it
NF-«xBE 848471 A3l et kBrF dakst
2 ubiquitination¥] 7 ©lel wa} proteasomeo| A £}
HH, NF-xBE AMEZAA #tog olgs] £oi7t
o FHAr FANE dog)Al Hrt ol#dh kB
AL proteasome GAAN 2 A=, 2
A3} proteasome AAE AHElstH-E u] NF-xB9]
243l 9gt Mo AEF7H At AXETE B
37b ok B 7oA LLnLE panaxynol} 3
sl MEzFae 4% A3, LLalvke Asie

T T2t Bolye) mat AlEF2le] FrRIAo,
panaxynol#t 3l A2)él5E& W panaxynols ©E2
2 e Wuo AxFa] oA dxr) St A
S FEE 5 UUTH(Table 3). A ZA = LLaLe] o]
W childe] BalE AAISte panaxynolo] 2|3 A3
FAGA a8 FVMTIEAE ¢ F o, p219]
u tE Cdk JAREY] £3E o 2ol 2 7)Aol
27 AUt

L+

2

E A7e A4t panaxynole] Al S ME
SK-MEL-19l| "2 @52 ae] B4 713& go}
Bz, MEF7ieh AEF7] 2HAAEe] Ewsl,
izl g4 AAA 9} proteasome FANA)7} panaxynol
gty uxe F3IE AL

panaxynot& M EF7]2] Gl ©A Xa-g AAAH L
, Al p21™ATle) B F7he} cede2o) BE A
fuaksigict. ololl Hla] pl6, p27, E2F-1, Rb, ps3
o= Wkl /It ©] A= panaxynol©]
SK-MEL-1 MZo)A p21™F'e] wal g Z7pA)73
cde29] WAE FAAA, HEF7]S] GI-S oF @Al

¥

Lo

1o e B

ahge] - B9 - a5 eI
£ A= 2E HoFrh. £ CHXE panaxynol
9] FPaAE 247, Ll panaxynol®] 3Het
235 F7MAZA =, °)= panaxynolo] 9§ SK-

MEL-1 A28} 29 A2 i o] dg
3hH, LLnLo] panaxynololl 23+ MEXZAAAE w)7)
e p2I™Fige dlE BalE AsiAg)7] dEel A
o= Qyzhert.

dAlel &g

e

A7E 199595 F=rauilaaAtel A7) A
FYHANOH olol] TAEHYT
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