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Abstract

Recently, Herbal medicines are increasingly becoming a popular
project. Gynostemma pentaphyllum MAKINO is noted for its functions of
treating hepatitis and cardiovascular diseases in Asia. Gypenosides are
the major components that are extracted from Gynostemma
pentaphyllum MAKINO. However, the molecular mechanism
underlying the gypenosides-induced cell cycle arrest and apoptotic
process 1s unclear. In this study, we have evaluated the
chemopreventive role of gypenosides in human lung cancer (A549) cells
in vitro by studying the regulation of proliferation, cell cycle and
apoptosis. Gypenosides inhibited cell proliferation, induced GO/G1
arrest and apoptosis in A549 cells. Investigation on the levels of CDKIs
(p21 and p27) by Reverse-Transcriptase Polymerase Chain Reaction
(RT-PCR) and Western Blotting showed that p21 and p27 were
increased with the increasing doses of gypenosides in A549 cells. The
levels of p21 and p27 increased after A549 cells were cotreated with
various concentrations of gypenosides.  The increase of the levels of
p21 and p27 may be the major factor for gypenosides to cause G0/G1
arrest in the examined -cells. Flow cytometric assay and gel
electrophoresis of DNA fragmentation also confirmed that gypenosides
induced apoptosis in A549 cells. Our data demonstrated that
gypenosides-induced apoptotic cell death was accompanied by
up-regulation of Bax, NF-«kB, caspase-3 and caspase-9, while it had no
effect on the levels of Bcl-2 and p53. Taken together, gypenosides
therefore appears to exert its anticarcinogenic properties by inhibiting

proliferation, inducing GO/G1 phase arrest and apoptosis underwent



activation of NF-kB, Bax and caspase-3 in human lung A549 cancer cell

line.
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BSA : Bovine serum albumin

CDK : Cyclin-dependent kinase

CDKI : Cyclin- dependent kinase inhibitor
DMSO : Dimethyl sulfoxide

ELISA : Enzyme-linked immunosorbent assay
FBS : Fetal bovine serum

PBS : Phosphate buffered Saline

PARP : Poly(ADP-ribose) polymerase

PI : Propidium iodide
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macrophageit {7 5 v (£ # -l ie 3§ @ 7 o
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Chromatin condensation | = Normal cell

Formation of apoptotié

bodies ? Br\eikdow of
DN:
Phagocytosis by
suourding Membrane breakdown
monocytes/ macrophages

Apoptosis Necrosis

- Apoptosis¥ necrosisirz 27 o
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3. 22 ¢b & ehapoptosis pathway »°

(1) (R =ik

*h 4§t j= d death receptor#? im?e 5t disurface receptor’d & 3%
PE S ELIS TR Ex o Apoptosis B Fr 2 {8 ¢ 24 % 1 caspase
cascade » @ & & d capsasel i #7 gL # apoptosis §_2E & W i eh 2 o

B R ] S %{CD% ( Fas ) ~ TNFR1 ~ TRAIL ( TNF-related

apoptosis inducing ligand ) -
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(A) & CD95/Fas *t & s i<

Fas/ **tumor necrosis factor receptor superfamily 3 » ¢—- E o §

Fas¥? Fas ligand % & ¢ € ¥ 1kdeath domains (DD ) e & > & F € =

51 fm % ) f9Fas-associated death domain (FADD) i X 22DD% & » %
b Y
(=4

;t N 7 45 4=, ~ Y2~ ~
2 15 € & (caspase-8 0 d - i@ Py A hiEARRE 2 E LT D

caspase ° |4rcapsase-3 ¥? capsase-7 & o

M
I

00RO MAREE «  CEONAL A AR
UL LU M TSR
b

DD of Fas

THL
M

Adapter FADD —p

Procaspase 8 (10) l

L]
Fio

Active caspase § ( 10 \Eascade of caspase activation

Cleavage of death substrates I

Apoplosls

Jit

‘& d FasiE it apoptosis ez & o
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2,

(B) ¢ Tumor Necrosis Factor Receptor-1 ( TNFR1 ) #7 i# 1 erpt j5

TNF Z.d X I 2497k pr Ik en T cell £2 7% i 57 macrophage
ardlid A ke B ligand B] 2 TNFR1 » - & 2§ ¢ > TNF ¥ 14
FEo ged R & o % 1Y NF-xB e § TNF & & TNFRI p& > § %
5| TRADD ( TNFR-associated death domain) 33T » &k e ] €
et { % Fv it e m H P ex 3l kend-v ! RIP (receptor interacting

protein ) #2 TRAF2 ( TNF-associated factor 2) ¥ 1275 i NF-«xB &,

Eomigd w4 &= ¥ - 3 g 4 F 0t caspase-8 ¥ apoptosis e

TNF

TNFR

| [ op of TNER
L1 fm—g — TRADD

RIP

4——TRAF2

| N
Active caspase 8 2
o \
Cascade of caspase activation l Expression of survival genes

i Cleavage of death substrates

Adapter FADD — |

Apoptosis

4= ~ 2z : ' 2 L 39
Bz 5 d TNF/E it apoptosiseiifs j5 77 o
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(C) ¢ TRAIL ( TNF-related apoptosis inducing ligand ) #7 i# if.
B AL
H 9 TRAIL #7i¢ = &7 apoptosis ¥4/ ¥ Fas L {%4p iz » TRAIL 0
receptor £_DR4 £ DR5 » % TRAIL £ DR4 ¢ DR5 % & 2 {5 > R ¢
x> apoptosis 1%+ o v~ ¥ Fas L #4117 =~ - i en&_FasL en4k 31

% & Tcell 8 NKcell e > @ TRAIL erE i 7 0 d 37 5 2 5%

—HE
=

kAo plmie L g FivF S 4 receptor k£ DR4 ¢ DRS i &
TRAIL #7% & eni= ¥ > &+ 4 receptor TT&%LDCRI 27 DcR2 » *§_%
TRAIL £ DcR1 & DcR2 % &+ » B % ¢ fxb> apoptosis 5 m TRAIL

¥ DR4 #¢ DRS % & F 2 {5 R ¢ Fxd apoptosis °

.DcR1
T

(TTTT

TTTETTTT
LULLLLL

T

|1

Adapter

!

Caspase activation ——— Apoptosis

“i‘_\z’ DR4/DR5 e it apoptosis ﬁjﬁ—%jf_‘_” R

=
(%]
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(2) p

ﬁi&ﬁ&ﬂ%ﬁﬁ{éﬁﬁ@%%%ﬁ“o%—%@%ﬁﬁﬁ

ZBcl-2 » Bel-2 @ AR WEen st s > B ve ehig g o ¥

s 46 NI 2
Feng _cytochrome ¢ ™ o § fw¥e

<,
—
A~

B AL

A A ok T e

= pE g TTH)LY% cytochrome cd #> 4% §# chintermembrane space ¥ *< I

e

» 1 g A5 & apoptosome ¥ ;

P e a4 4T
/& 1Y caspase s 4 & 47 ;

apoptosome & % 7 cytochrome ¢ ~ ATP ~ Apaf-1 £ caspase-9 f 2 fi= o

& d ¥ Zpro-caspase 9 & 2. % = 5 1t

@ T @ apoptosis °

Irradiation or chemical induced apoptosis

DNA-damage P53

v
Cell signal

[ Balgy,

i

Bl A

A

?‘paf-] + Pro-caspase 9

—>»  Cascade of caspases

Active-caspase 9

Apoptosis

33

fg » ¥ &L T PFdacaspase

Initiator caspase
(Active caspase 8)

Pro-caspases 3,6,7
@ Active caspases 3,6,7

v

4—— Key substrates

& apoptosis ® #iF ek ¢ o



(A) Caspase
Caspasesi 2> ¥ & Cystein aspartase > = — 873 ¥ Cysteini# it it &
A eh3-v fF o Caspase™ 1/ . P & F-v N¥ chaspartate s 2 22 Cz3 in
small hydrophobic residue ¥ > %] cnds (T F 3R % 2B ™Yo
CaspasesP i 2 fig & 327 = BI"A » @ P F 115 d 2@ 5
amino-terminal prodomain ~ a large subunit ( 17-20 kD ) ¥ a small subunit
(10-12kD) > #.caspase-3 ¥ caspase-7 # > i i fFiprodomainid # 351+
i i® > ™ fcaspases-1 ~ -2 ~-4~-8~-9~-10 ¥ > = i ehprodomainii
W «‘F','K LB E o
itdtcaspase’d § S B
1. ?;gg! SRR L A R HE A E s HoR il 2
Asp e C #PxdtE o
2. B AERI T AP g a4
3. B Apeniit iz 5 ¢ 3% active site cystein residue i3
QACXG & 71 o
P e g ifcaspasel B3 14 0 R Pk iR > HF A
Lo oS
(a) The ICE subfamily of cytokine processors :

. 2 % 2R

Pt g e capsase § casapses-1 ~ -4 ~-5~-11~-12~-13~-17 > = 3%
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(b) The Ced-3/CPP subfamily of apoptotic executioners

b 3 i caspase F caspases-3 -6~ -7 Hrpg L F A7 mre ik
= > BT M5end-v > bl4e : poly (ADP-ribose ) polymerase (PARP ) -
PARP f & cni®* L 3 4f ¢ X 4f e DNA> e 4o % § PRAP % ¥ caspase
3t BfEo Bl & d 116kD 2 f2s 85kD > 4 3 R h s i » @ i

¥ §F apoptosis 77 @ i {7 o

(¢) The ICH-1/Nedd-2 subfamily of apoptotic initiators

’ 2

st Hp e caspase ¢ 3% 7 caspases-2 ~ -8 ~ -9 ~ -10 o i&#f caspase 3

# fc A3t E i apoptotic executioners ¢ @ H it 3 {7 apoptosis e

(B) Bcl-2 family

Bcl-2 family # 3% 7 Bel-2 ~ Bel-XL ~ Bel-Xs ~ Bax ~ Bad ~ Bag »
Bak Bid~ # & 4 {22 1/ 2 & $rapoptosischirt it 700 § B B % HBax
7 F] ¢ 17 §* Bcl-2 & Bel-XL#r 4] apoptosis i1 1% * @ frds 3+ F M=
>7 o Bel-2 ~ Bel-XL ~ Bax£? Bad¥® 12 £ j% ¥ channel proteintié ¢ fi
REE TR .

Bax ¥ Bak# 17 #7440 48 s enid % 4 @ 34 Frapoptosists 4] o F b
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Bax# Bakp| ¥ 1438 %‘J §%_cytochrome ¢ ¥ apoptosis inducing factor > @
frhe T rencaspase s 1t ¥2apoptosis © » F 3F $4p 1! i & pro-apoptotic
/=57, 60-61 _

22 anti-apoptotic protein=irt | ¥ 12 = 41apoptosis £_F & & {7

Bel-2 family & & B # s 5] ™ £ -

Table L. Partial list of Bcl-2 family members and their impact on apoprosis.

Bcl-2 Family Member Inhibits apoptosis Promotes apoptosis
Bcl-2 X

Bel-XL X

Bel-Xs X

Bax 5 X

Bad - X

Bag X

Bak X

Bid X
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e & £ 4 A7) (Multiple Drug Resistance ; MDR )

& 1970 & - Bieder?ﬁ?—"ﬁ%ﬁ I 1ep388 ¢ i e A A ¢ R
B e ¥R A DA 4 B chle PR 1Y F SRR 1T 45
X2F iR E S e N R Z2C (Mitomyein) ~ 4 2 F &

e

(Daunorubicin ) % » Z 2 FiZ |3 ixfa R % 4 5 MDR(Multiple Drug

Resistance ) % o

2R e g g 4 e . i B % JP-glycoproteinis B v %o
P-glycoprotein 3 — A7 ;&2 & ® Fa £ enflif o 7 B
B iz @i S P 0% o in B 4 4] ehP-glycoprotein 3t fm v 5 b
PG EV D RRYR A IS k) R KL E i 63-6669 ; (g
ARG RBEL 7 HE R - Ao TR FRAE- £ 7 5 p-gp
MDR en/m#z $& > #]4cH69AR small-cell lung carcinoma (SCLC) cell
¢ i & % ILMRP (Multdrug-resistance associated protein ) 0% & MRP
% 180-195 kDenf M4 Jev o L;J%alfq 41> MRP/§ > ABC ( ATP-binding
casstte) superfamily ¥ 8 §ij 3-v 7L M fEr 4 mREE up-gp—

- BT U RE RN R B o @MRPIIRL Y i ¥ p-gp

#‘IX\F‘ U} °'/ﬁ ﬁb§ FI P'\L:? MRP ‘Q Ti,&.]])‘ ’Fﬁl‘}‘t‘__l' éﬁgg’ m A P}\l“m
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3
it
oy
_S‘ll;
%
[\

AR AN RN e P R R AT AR EE A R e

TR e A P S e et B e I

mre DNA %74 el o { fmficeni®oe J1 % o 3 4 0 Fjis
Reverse-Transcriptase Polymerase chain reacton (RT-PCR ) £2 & = 2L %
i+ (Western blotting) ¥ p|m®e 38 3 21324 B = japcnh 3 > 4§

MR FE AR R R o sldedrdl sk it -

gl B Ea B ISRITE o

M g A > S oS E T E > NP R KRR E e e £

-

PEEr LB e FRANEFLH A R DR
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A 3 %% g ke #2 (Human lung cancer carcinoma cell line : A549) P~

fos LR R 8 R EE BT U

2. i E e (Gypenosides) % &

Pepi? MFEAFY RFEAAREME LU T
TRp P T ELE SRENELFET2 BT E 600 250 2
s> gk 1 B P 2 =0 0 BFH iR 4 Y n-butanoldd B~ > ¥
{8 e P~ F» 1l rotary vacuum evaporator ( Eyela NH-1, Rikakikai Co.,
LTD, Tokyo, Japan) % 40 C ~ R T k35 » £ M4 itk B &

( Dura-Top MP, microprocessor control bulk tray dryer, FTS system ) #

S50 CA ks 2 okdmib g * o

3. & 50
[1] F-12K Medium (pp GIBCO)
[2] Fetal Bovine serum (Fp GIBCO)
[3]) (-glutamine (B p GIBCO)

[4] Penicillin-Streptomycin ( #-p GIBCO)
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[ 5] Disodium hydrogen phosphate (Na,HPO, ; pp Merck )
[6] Sodium chloride (NaCl ; ptp Merck)

[ 7] Potassium dihydrogen phosphate ( KH,PO, ; F£p Merck )
[ 8] Potassium chloride (KCI ; - p Merck)

[ 9] Dimethyl Sulfoxide (DMSO ; fp Sigma)

[10] Trypan Blue (F£p Sigma)

[11] Propidium iodide (PI; f£p Sigma)

[12] Triton X-100 (fp Sigma)

[13] RNase A (Ribonuclease A ; F£p Sigma)

[14] Ethanol (p:p TEDIA )

[15]) Formaldehyde (Bt p Merck )

[16] RNAKkit (B:p Qiagen)

[ 17] Bovine serum albumin (BSA ; fp Merck)

[ 18] Acrylamide/Bis 40% solution (ACRYL/BIS™29:1; p §
Amresco)

[19] GelCode® commassie blue (F:p PIERCE)

[20] Protein assay-Dye reagent concentrate (Fp Bio-Rad)
[21] Glyerol (£ p Scharlau)

[22] SDS (Sodium dodecyl sulfate ; PEp Amresco)

[23] Hydrochloric acid (5 Merck)
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[24]) APS (Ammonium persulfate ; P p Amresco)

[25] TEMED (N,N,N’,N’-Tetramethyl-ethylenediamine ; F& p
Amresco)

[26] Tris (Tris(hydroxymethly)-aminomethane ; & p Amresco)
[27]) Glycine (F£p Amresco)

[28]) Methanol (P p TEDIA)

[29] Protein maker (Fp Femantas)

[30) Tween 20 (F£p Amresco)

[31) mogdnds (PP & Sk47)

[32]) ECL kit (Enhanced chemiluminescent kit ; P p Amersham)
[33) & 8% (Bp Kodak)

[34] =% (Fp Kodak)

[35])] BioMax Flim (£ p Kodak)

[36) 3+ % % P~3## (PRO-PREP protein extraction solution ; B
p iNtRON Biotechnology)

[37] 10X SDS-PAGE running buffer (TG-SDS buffer ;p p
Amresco)

[38]) 4X Protein loading dye (P p Amresco)
[39]) #pe s it 8% %2 (G-NOME DNA KIT ; Fp BiolOl Inc)

[40]) AgaroseI (F&p Amresco)
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[41] 10X BlueJuice (Gel loading buffer ; F£p Invitrogen)
[42])] 5X TBE buffer (P p Amresco)
[43]) - &F4d -
(a) anti-actin (MAB1501; B p Chemicon) *“ %] @ 1 : 500
(b) anti-cdk1/cdc2 (#06-923 ; pip Upstate) '“ &) 1 1 : 500
(c) anti-cdk2 (#05-596 ; P p Upstate) +“ &) : 1 : 150
(d) anti-cdk4 (F&-p Upstate) ** &) @ 1 : 500
(e) anti-Cyclin A (#05-374 ; P p Upstate) ** &) @ 1 : 500
(f) anti-Cyclin B1 (#05-373 ; B p Upstate) ** &) 1 1 ¢ 500
(g) anti-Cyclin D1/2 (pp Upstate) - &) : 1 @ 500
(h) anti-Cyclin E (B p Upstate) * &) 1 1 : 500
(i) anti-p21"*"" (MS-891-P0 ; P p NeoMarkers) ** & : 1 : 500
(j) anti-p27°""" (MS-256-P0 ; B p NeoMarkers) ** &) : 1 : 500
(k) anti-p53°' (MS-256-P0 ; P& A NeoMarkers) ** ] : 1 : 500

(1) anti-caspase 3 (RB-1197-P0; 5 NeoMarkers) +* ] 1 1 :
500

(m) anti-caspase 8 (RB-1200-P0 ; ptp NeoMarkers) ‘* &) 1 1 :
1000

(n) anti-caspase 9 (RB-1205-P0 ; F£p NeoMarkers) ‘* ] 1 1 :
500

(0) anti-Bcl-2 (N-19-s¢-492 ; F£- i Santa Cruz Biotechnology,Inc. )
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ve o 12 1000
(p) anti-Bax (N-19-sc-492 ; f£ 5 Santa Cruz Biotechnology,Inc. )
ve o 12 1000
(q) anti-Fas (P p upstate ) + 5] @ 11250
(r) anti-NF-xB (p50) (pBtp Ztmed. Laboratories. Inc. ) '* & :
1:250
(s) anti-NF-xB (p65) (pBtp Ztmed. Laboratories. Inc. ) '* ] :
1:500
[44]) = mdty
(a). goat anti-mouse IgG (HRP) horseradish peroxidase
conjugated antibody (AP124P; ptp Chemicon)
(b). goat anti-rabbit IgG (HRP) horseradish peroxidase
conjugated antibody (B p Chemicon)

(c). goat anti-mouse IgG (FITC) fluorescein 5-isothiocyanate

conjugated antibody (£ p Chemicon)

4. X% EFH
[1] wmPe 2% 48 (B P Nuaire)
[2] s %45 (B FALCON)
[3] & /# * - (PEp Lian Shen)

[4]) @)= 3% =& B st (phase-contrast microscope; P p
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Olympus)

[5] ‘w®e:#® (Haemocytometer; Fp Boeco)
[6] 345 (PP Beckman)

[7] A2 = = (GR-200; f-f A&D)

[8) 2 &+ -k W4 (Bp Millipore)

[9]) 5t ik (Flow cytometry; P A Becton Dickinson)
[10] DNA % /4 (Bf Mupid-2)

[11] ped& Eip) =3 (C831; ptp Consort)

[12]) PVDF membrane (P p Millipore)

[13) SDS-PAGE % %4 £ % (Bf Bio-Rad)

[ 14] Mini-3D Shaker (&5 Boeco)

[15] Transfer Cell Blot = = (F£p Bio-Rad)

[16] Polymerase chain reaction *4c £t %

BARITE D R A 37 CRkish? P EERABATE
237 CorEBEFFrEFIE AL I0mLI A FH 15 mLage F 9 o

-

‘ﬂ /?‘I'\(l S

»

B NP

&y

kg o R RS L E BT 3T CoRipseY o it

By

A FmsmeREEEs o 2R R A 12 AEM B fRit 2 18
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Meb R AR RBI L F RIREEATERE F A o iR {rs
314 > 11 1500 rpmefug B g S A4 152 % Gt o A x AT D
BEAIOML BF#H »~ 37 C-5% COzxfar & IEp %2 5
P EFESE AL £ 2 E T logphasel £ Ky P &% S

2. A x5 e (AD49 cell) = £

FARATH R A AV E D 37 Co % T0% hiFpE e o

T B F SR TR et & L T0% SVEEFERR 0 T4 R A*E
EEFMT O & e

A KE I e (AS49 cells)3s & BF-12Kp 2 & ¢ » 29 25 10%
fetal bovine serum ~ 100 units/mL penicillin ~ 100 ug/mL streptomycin£?
2 mM -glutamine » 3 >+ 37 C~5% COys2 £ 447 1 & o o8 { #%
T AL FHEF] S AL BEFETHAT L% o

3. Ui wmre BRI RALEL FH A R H 4 o

N R R e 3 A S R T LR e S ahpE iR
Hamee g T R AR " Fet 41 % 4e » Propidium lodine (PI)
A o AR E T R e P P L Y m P ST ;’ifgév’ifém'?éfj&
§ARPIA L o @ dmie SR fenimie B2 G AAPIA o 1 Ed n st e

PHECRT M A 488 nmen B g ¥ K @ hiwie € 5 RE D
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fd Fk o FiEchmie Pl WEehiad F % Do £ Cell Questii
A e B K o
Rlmie MR k2 (8 BEDIREROCRHE L HATE DR A A I
12 wellersg % 45 12 2x10° cells/2 mLen2 B 2 % 9 5% 3 & chphidc > 1
DMSO 3 i34 » befs e » AR ES Fend B kR A 1% - % Bk
B 3|2 15 > 1% trypsinié fwre 25438 & ¥gend & 0 UPBS FikA = o
#-fm e FrR 4TET 0 4o~ 350 uL= 400 pg/mL PI solution » 4 3% 12 FH 2
icAide (20 45) % smik (35 pl/min) ek B 705N m e iR
Wikl o * BRREF N LR T RPERE
4. 1% 5N e BRI RO E L A R D
BE
w12 welldus R % - B4 A RIERSELERLF (¢
100 ~ 150 ~ 200 ~ 300 ~ 400 pg/mL ) > 17 2x10° cells/2 mLn & 32 %
%G & chphic UDMSOG R4 Bfs e » WL FHenk B kR
1% o ERAPFFIZ 1 JI* trypsini@ fw PFdEse & ik o o
MPBS riked 2 ts 0 1 4 C -~ 70% ehiEpE Fl w50 0 220 C
AR TR e B R ddone IR 4 1500 tpm s 5 A 4B 405 )
H g o B UPBS kA Sz fh o #mE rA TR 0 4o~ 350 L

FPI stain &) > #Fk 30 & 482 {5 @A P|FACSE * /| & » 2 {7703 fw
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e B kAR P 1 — ) i ve Bch AZE 300 3 %% > & B Bicdh ol & 10000
$pime o Bcdp  Modfit LT #etie (FAge A 4570 £ BF ey 1 =
EATR 40P B R o

PI stain % #| crfe ]

KRN 4 (mL) BRRER BA kR
Propidium iodide (PI) 5 0.4 mg/dL 2 mg/dL
Triton 5 1% 5
RNase A 1.25 0.1mg/mL 2 mg/mL
1X PBS 13.75 - -
BRF 25 mL

PS : RNase A £ 12 70 °C ~ 4t 20 min AURi s 4 7 @& * o
d o S e 2 ik A 49 0 k4R B cell cyclesrg) T

DNA HISTOQRAM

" @ o L

ol /@ [CJ

40 =3

MUMEBER OF CELLS
L
[
T
oo

|V

1] i0 20 aa 40 &0 alu] 7a aa a0 100
OHA CONTENT iarbitrary un ita)

B-= eFmtme ket kehme kP EER o
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5. I 2N Ap A BB MBI R KT L H L R e
1 ch B 4

mre i owellag R4 0 B 7 FkRRIK

w *“’*¥
L“)
A i
_
(@)
=
()

150~ 200 ~ 300 ~ 400 pg/mL ) 12 2x10° cells/3 mL7%
AES N A RS T 400 X kLR mE A i o & BF ke T 1
ZEMRMNFHRDOERR IR R B OTIR o

6. P2 FLFET EH AR A F -

A FI# i m e B K R R R K2 I H A am e sub Gl

phase 724 # 35

e 12 welld2 £ 4% > X5 272 B4 300 pg/mLR Ik Ea
H o 2x10° cells/2 mLen B 35 % 9 5% #7 % & «hpFdic > 2DMSO 5 i3
o B N BRORRERA 1) c EERBAWEIZ0 0 I
trypsini¢ ‘m¥e PFagis & ¥ghd @ 0 U PBS Fikd 205041 4 °C
70% SVEPE F e A5k 0 <20 Crk I Rt o X o Rlmie i
't 1500 tpm > 5 A 4B & REE L ik 0 £ UPBS eSS 2
{8 o Blmre A FTEL 0 4o~ 350 uLeoPl stain A& %k 30 minz {3
# 45 FIFACS® * -] # » } it lmme R4 — f)kmoe Bc7 AZiB 300 3f Jw
% > & B fcdhoc B 10000 3F %% o Hodh 1 Modfit LT® #: 48 i {7 £J2 A

17 FBERHREE N LA T R NEER -
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B. 71* DVA EAB P FIRKER Fio8 < 7 ppime DVA %7

H Pt

wmie i * owelldug £ 4 0 A 7 RIRRSEIES F (¢~ 100 >
150 ~ 200 ~ 300 ~ 400 pg/mL ) » 2 1x107 cellschim e #css % ¥ % 7 3 &
pEfcis o 1% DNA$ 2KIT (G-NOME BIO101 Inc.) #-DNAzs B~
Ak o
DNA 34 5% % :

Relmre fe BT k2t o 2 IS mLagrs g P > 4o PBS i H
e 5% 5 200 uL o £ e ~ 20 uL #7 QIGEN Protease & # ;2 4r353 »
% ¥ 4v » 200 uL = Buffer AL > 41 * pipetman kv R {r3m3 » £ (& *
vortex 1% ¢ H vortex TA 2 {6 > 44 56 C~ 10 48 (P EREPF
Bty Bm PReFREEFF A2 R LEFIBED AE
)0 JEokig B ) e ? ™2 1500 rpm ~ 5 f/mxdi Bz % spin
down > 4r » 200 pL & -k 57 ethanol ¥ & * pipetman X ¥ 2 {53 fiT
Fao pPERmE SR 6 R RMAF OB E o ET RIFHR Y 1500
rpm ~ 5 Fj g F #-lw e % spin down 0 ¥ L dm e g BE L AR Y o HR
frimre % &4 2 DNA % * chcolumn (QIAamp spin column) ® » 14
13000 rpm ~ 30 ) i 5 .o > - column ¥ % ?ﬁ'i‘%"‘%ﬁ"‘ koo pbpE

{ # #7472 mL microtube> £ 4c » 500 pL # Buffer AW1: 12 1500 rpm>~
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30 F) g FoR-Gmre s T k0 B Of #3740 2 mL microtube > 4r > 500
uL = Buffer AW2 > 12 13000 rpm > 3 &~ 45 ~ 1 &~ 45 ~ 1 » &ehug g
FlFz 5 2k o Befd4e » S0uL eh Buffer AE » 2c 38T 55 10 4 45 >

o 2 AR E RS 2 13000 rpm > 1 4 48 chig 5 9%-72 3 DNA 0 Buffer
AE #re ™ Kk B3 -20 Ckfae o

#fed2 45 59 DNA 4r » 6X DNA loading dye ;& & > loading » 7 7
0.5X &1 TBE buffer ~ 2% = agarose gel ® > ™ 50V enF B §a %% 1 14
Eithidium Bromide % ¢ - & { & UV light © R 4p ©

7. 4% RT-PCR F s ip| % 5§ -T;f cH A W R P mRNA

B E P

wmrg i owellinR A% - %3 2 FRRSRILESH (¢~ 100 -
150 ~ 200 ~ 300 ~ 400 pg/mL ) > 12 1x107 cellstrim s fess % 3 S 7% &
cpF Heis 0 1% RNA$ B~KIT (G-NOME BIO101 Inc. ) #-RNA B~ !

A .RNA #2442 : (M F % EHEZ 2 EF)

Blmie TP k2 18 0 2 15 mL s g P oo 4e r 600 pL e
RLT Buffer ( 5 -Mercaptoethanol : RLT=1 : 100 ; 8-Me 7 #& <_RNA
hiE* ) & % vortex ¥ E i H wmre R R F 0 £ 4o~ 600 pL ~ 70%

¢f1 ethanol I i * pipetman Xk w R {23 fir& » pPEE e 15 R €
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ERAAF PR G o 5T k¥R fomie RS T RNA & * ¢H column
¢ 0 1213000 rpm ~ 30 fj i g o K- column P B 2 SRR
% o gt PF L $ #7992 mL microtube © £ 4 > 700 pL 7 Buffer RW1 >

21500 rpm ~ 30 ) hid X omer g T % > B {3470 2 mL
microtube » 4¢ » 500 pL ¢ RPE Buffer > 14 13000 rpm ~ 30 #) crig 5

O T EAFA X o Bfs i 1500 rpm 3 A4~ 1 A4 | Adaerag ¥

HET)§s 5 1F o Bfs 4e ~ 35 ul 7 RNAase free buffer» < 4.3 8+ & &
10 A 48 > & Mo 2 4LERE 2 13000 tpm ~ 1 A 48 ¢ -5 5 RNA
7 RNAase free buffer &« T % » #25%>0-20 Crkfa? o

B.RNA 77 #

P~ 198 pL er@ = =t k4 b 2 ul 5hRNA 3% 260 nm sk &
TRIESREE 2 {8k 40 (1 0D=40 pg/ul) x100 (- 100 )
=4000 - H I’LﬁfI&{RNA kR o
*F % % A PCR & M e RNA £ ¥_1500 ng -

C. RT-PCR (Reverse Transcriptase — Polymerase Chain
Reactoin )

#-rd T F 3 RNA 4e » i £ 9@ - =0k 1 pl holigo-dT #2

1 puL 5710 mM dNTP 2 65 °C ~ 5 A 4aenif 4 $t » £ 40 » 4 pL &0

5X first-strand buffer ~ 2 uL 0.1 M 7 DTT & 1 puL &= = = kiR
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Feds g (8o e 42 C 22480 B fE L 4r > 1 uL 0k f&xfs 4o 4 42
C~504%445,70 C~15 4248 =575 cDNA -
D. PCR (Polymerase Chain Reactoin )

FIISTIEA -A | R

A A (ul)

Rk 38.1
10X PCR Buffer 5
MgCl, (10 mM)

1.5
dNTP Mix (10 mM ) i
Primer 1 (10 uM) {
Primer 2 (10 uM) {
cDNA 2
Taq DNA polymerase 0.4
WA F SRS B

¢ 95 C ~5 ~ 48

¢ 95 C~1 441

¢ 55 C~144& | repeat 35 cycles

‘72 C-~14s4 |
‘72 C~10 448

V4T (Ru4TH)
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Table 2. The PCR primers were used in this study.

Primers Sequence 5°-3’ Size  References
(bp)

Act-bl 5’-GCTCGTCGTCGACAACGGCTC-3’ 21 77

Act-b2 5’-CAAACATGATCTGGGTCACTTCTC-3’ 25

Cyclin Bl  5’-AAGGCGAAGATCAACATGGGC-3’ 20 78
5’-AGTCACCAATTTCTGGAGGG-3’ 20

Cyciln D1 5’-GAGACCATCCCCCCTGACGGC-3’ 18
5’-TCTTCCTCCTCCTCGGCGGGC-3’ 19

Cylin E 5’-GTTGCACCAGTTTGCGTATGTG-3’ 22
5’-GGCCCTCCACAGCTTCAAGC-3’ 20

CDK2 5’-GCTTTCTGCCATTCTCATCG-3’ 20
5’-GTCCCCAGAGTCCGAAAGAT-3’ 20

pl6 5’-AGCATGGAGCCTTCGGCTGACT-3’ 22 79
5’-CTGTAGGACCTTCGGTGACTGAT-3’ 23

p21 5’-AGTGGACAGCGAGCAGCTGA-3’ 20 79
5’-TAGAAATCTGTCATGCTGGTCTG-3’ 23

p27 5’-AAACGTGCGAGTGTCTAACGGGA-3’ 23 79
5’-CGCTTCCTTATTCCTGCGCATTG-3’ 23

pS3 5’-CAGCCAAGTCTGTGACTTGCACGTAC-3" 26 80
5’-CTATGTCGAAAAGTGTTTCTGTCATC-3> 26

E2F 5’-ACCAGGGTTTCCAGAGATGC-3’ 189
5’-CACCACACAGACTCCTTCCC-3’ 189

Fas 5’CAGAACTTGGAAGGCCTGCATC-3’ 680 81
5’-TCTGTTCTGCTGTGTCTTGGAC-3’ 680

Bcl-2 5’-CGACTTCGCCGAGATGTCCAGCCAG-3> 389 81
5’-ACTTGTGGCTCAGATAGGCACCCAG-3> 389

Bax 5’-CATGAAGACAGGGGCCCTT-3’ 517 81
5’-CATCTTCTTCCAGATGGT-3’ 560

Bid 5’-GGTCTTACAGCAGGCAGTATCC-3’ 162
5’-TCAGAATCTCTGTGCCATGTG-3’ 162

Bad 5’-AACATTTGGTAGTGAGCACGG-3’ 241
5’-TTGTCTCCTTTGGAGGGAGG-3’ 241

NF-x B 5’-GATGAATATGTGTGTATCCG-3’ 658 82

S>-TTTGTTGTGCTTGAGAACC-3’ 658
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Table 3. The PCR primers were used in this study.

Primers Sequence 5°-3’ Size  References
(bp)

MRP-1 5’-ATCATCCTCCACCCTGGGTT-3’ 270 83
5’-CACTCATGGTTCAGCTTGTC-3’ 270

MRP-2 5’-ATCCTCAGCTGCTGAAGTTG-3’ 439 84
5’-CTGATCTTGGATGCCAGAAC-3’ 439

MRP-3 5’-TCAAAGAGGAGATCGCAGAG-3’ 439 83
5’-AGCATGAGGATGGTGGGGGCCAG-3’ 439

8. 41 % & = BLE ;2 (Western blotting) H ik Bl 2% F & HHA
Ko e ¢ Fov Fic R E R R

A Fv i B

Pz i owelldug H 4 %A 2 FIERGRILER H (¢~ 100
150 ~ 200 ~ 300 ~ 400 pg/mL ) > 12 1x107 cellstrim s fexs % 3 S 7% &
PR RS o Hedm e fe BT R T UPBSA 2 S 0 e IR TR R
Fricime > — fvortex— # 4 » 200 pL =RIPA lysis buffer [ 50 mM
Tris-Hcel, pH 7.4 > 150 mM NaCl > 1 mM ethylenediamine-tetra-acetic acid
(EDTA) » 1 mM ethylene glycol - bis (aminoethylether) - tetra-acetic acid
(EGTA)> 0.5 mM dithothreitol > 1% NP-40>0.3% deoxycholate’ 10 ug/mL
leupeptin » 10 pg/mL aprotinin > 10 pg/mL soybean trypsin inhibitor > 0.5
mM phenylmethylsulfonylfluoride (PMSF) ] o 2_ {& * pipetman:#-‘m ## jit

BiRfeiaa o A5 3 15 mLejicds [ F o 12 13000 rpm > 20 A &t
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# g o B F R B e %?fj}‘u&i FRAL e
B Fv g
a MERNYIE

1254 e F-v (Bovine serum albumin; BSA) G F-v F iR %

R Y REIER I TR & e

o ER(pgnb)) 1 5 | 10 | 25 | 50
0.1 mg/mL BSA (uL) 0 10 50 100 | 250 | 500
DDW (uL) 800 | 790 | 750 | 700 | 550 | 300
Bradford % 200 uL

@A AE 1000 pL

Ml Fd TR SRS EAF S Nk AR 96 well
BREP > J* fE2E 4% ~ 47 R(ELISA reader) % 590 nmip] Z_% #-v
FREEs LB TioE. e FREFSLELER S NEER

B H G FHREESER L 1.5625 pg-50 pug > i K A5F AR 2
f2t 2 RME
b. fEFFv FEE -

B 10 uL ehd-v B 527 790 uL ¢h= =oK=& > F 4e x 200 pL
e Bradford 2 #| /8 3 {6 M= €403 MR B 96owell R H P
Fl* F2E L& A 47 R 590 nm P T H ek BT I5E o Mk Fe K E

I FaiE . )‘i\%l“ﬁ'5 7F;f_'\‘ v ? E’% 'ﬁf-‘%§ 19’55 m}“ ’F&/i}i}i B {8
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LRI NT REF R T2 REER -
c. SDS-Polyacrylamide Gel Electrophoresis (SDS-PAGE) £/ 7
P

(1) miE:

\\\

P oAk g!\ﬂw ¢} 4¢ &3 ¥Rk P a3 jggs

BN
.
e
%

mFHE o BRP GRS T A (PAGE 5 Polyacrylamide Gel

Electrophoresis) ® > A& A 47 03¢ H K3 R T HFH &2 i

B
&

CALE R AR S A BT A AT LR L
B3AL 3L o

AP hoo&
/77\ SIS é‘f

=H

|
B

R R R EhE R LR R Bopea AP 24

M
"
=

3§54 7 8 B ¥R (gradient) AA R ¢ Slde¥tini®r
e P B2 € F I G AN ] FUT LR A A i R R
r @ o R B PR B o] e g fiRt% (acrylamide) £ % 7 &

B % fie"% (methylene- bis-acrylamide ) &R ftei@ ¥ e & o

‘2\-\

ViR B DL T AR R B Y 0 fep d R TR
T ESIFREF e Vo A3 B4R P AR § 8 B AR
i AL T AR U RIRES 1 @ AR T o AL AR

Fisabh B & R PARF L o
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NH,

|
CH;=CH—C=0
Acrytamide
79 45 B e

CH—

i~
NH, NH

|

T
NH, ril H
c=0 c

NH—CH,—NH

CH,~CH—C=0 O=C—CH=CH,

methylene-bis-acrylamide
CERAE S dke 1. L3

?H—CH:—CH—“CH

=0
|
—CH,—CH—CH;—CH—CH,—CH—CH,—CH—

(I:H—CHz—(i‘.H—CHz—CH——CHz—CH—

C=0 1—0 C=0 (13—0
PEIHz NH; NH, NH,
TH; I;JHQ NH; fl\IH,

B %‘/\f—g ’TJ,; ﬁﬁ'ﬁﬁ@/gj 2} Z% %ﬁ JT"F ﬁé&.}l;ﬁjié _EF{_;\; 85 |

(2) #¢

7 % (SDS-PAGE) e :

CH,;—CH—CH,—CH—

T k% R R
oo (10% Separation gel) | (5% Stacking gel)
P z FE
DDW 9.6mL 6.29 mL
40% Acrylamide/Bis (29:1) 5.0 mL 1.02 mL
1.5 M Tris (pH8.8) 5.0 mL —
1 M Tris (pH6.8) — I mL
10% SDS 0.2 mL 80 uL
10% Ammonium persulfate (APS) 0.2 mL 80 uL
TEMED 20 uL 8 uL

s i+ (comb) F| A&

?" : :’K’ 7J(.i KI/TT;%T
Tl o
A AR Y

BEG A5 d R ERFS

2=

P WAL F e

KOS RS

-+ @] L) DERPS

/al@lﬂ:é}ﬂ}j\m_}

RN AN

A R &1 (wells) T

9 j"", ‘Ivz : :’7\- 71( ,J\ NN

PR N WL R AT o BAEE R s AP 4 x

Running buffer - * #’

HE\/}‘%' F DIP s
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WAL 0 110V ~ 400 mA 5 iF E3EES 30 A48 o B B RS
fie;% (Sample buffer):® & 12 2884 5 16 uL (F9 FER G5 35
Ug/ML) 5295 CAr 4 5 A 4B fs 7 & % oF 5 ul A 5 £ £ Z(maker)
Fre @4F ik & d 2 3 4~ 9 loading | &H ¢ 88 AL S0V §a
30 248 > £ 12 80V 3 60 & 43

d. & = 2 (\Western Blotting ) -

HedF e g & P T R EEL AR oo

##& 7% (Transfer) :

AL fe4# transfer buffer - PVDF # /% %L * 100% ° @iz 15 ) »
Rt g gtmne 20 | A4 @ s 535 3M 5 A2 PVDF
$ % 22 % transferbuffer & > 30 A4 g A+ H 82 J & 3P

B e > opigs Bedie

?]\ﬁ

A g TR AR R RN E LG 0 X R A
i 4 1 %) 3Mjh i< - SDS-PAGE gel 11 % PVDF i (% A

B p g Fie) 3M gl > B fe L%t - PAHR L HA

R TE N PEES T
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—lir'*’:rﬁ?]: '\:15..

(+)

o

R

3M paper
membrane
gel

3M paper

A

2 (=)
BEFRER AR TAHY B kg I - B EE R T 4
A R o BT o T s A kB 1 OBE TR K S IRAF IR
AR o METEE (400mA) > BB REF LS FFLER BT
WOFEASE BRI NEF RS S Re 12 0.05%
Tween 20 in 1X PBS if-i% 10 4~ 4815 - 4§75 s 5% Pa2 i iF-(05
0.05% Tween 20 in 1X PBS *® )i {7 blocking #7#> {¥ » 12 % /¥ shaking
30 A48 o B F (S £ ¢ 1 0.05%  Tween 20 in IX PBS %
S5/4% 3K o2 r SmL g— BFREGA T 5% et i ‘F in 0.05%
Tween 20 in IX PBS ¥ ) (" G4 %% fa i 223k ) > ' 4 ‘Covernight i&
(70 [ % B~ dUEF (S B o) £ ¢ 12 0.05% Tween 20 in 1X PBS %

S5/4% 3K 0 4vr 10mL ez B dfllia >t 5% a2 _B./F in 0.05%

Tween20in IXPBS # > ** 3 B THF &7 1] BN HE TS
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{12 0.05% Tween20in IXPBS »* ] g ¢ e 5~ 4% 3 =0 o

B gt pe WAoo

K £ ¥ (9
Tris 6.6
Glycine 28.8
100% Methanol 400 mL
‘v DDW 3/ 348 4% 2000 mL

BEAHH(F 5 R
B d 2 e ECL M2 R &0 (F ¥ 2B 3mL v 8 &)
¢ 30 f9F s o B+ @ (Cassette)h L P T AA L By gy

Fhe A+ BN WA WD G ) smarker 2 E RS ®

DM

(Cassette)p o 12 Hyperfilm #it % & (7 R 5 » g A (R w0 FF &
REATFERLEE 5L 3072 % o 25 %r ERAE
PR R B BB R I 30 5 2

g‘f']“’ 3@30/‘1/19@'4/)31\‘4"/’&30% K F”Lj\ﬂﬁﬂc°

Bedp it % T ELE R L (meantSD) £ 77 > F Bk e B HR e

4L >1 '_ EI £

2_#icdp 11 student-t test & {7 AL3 0t fiio F p<0.05 & 7 A E P E 3
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AR o (k) A& F p<0.01 2 (ksk) A& F p<0.001 2 (%

k k) R4 o
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LN

|-

1% F1R%

2

$- 8 ROLEE AR e e B 4 i

FI# 5N dm e 3 ik (flow cytometry); & is wm P2 35 5 0 B 5

-~

A r 2R ERDRLFEH2 8 me 3 E 5 EFESRR O
P a TR ABA P VNS Rme R AKSEYTREY BV gk
i o od BHOER 2 %1 e HAR R AR 470 e BB S

AR RARBLE eI % o B ¢ VLR T A 150 pg/mL k& GOpF ik

g AT R A Bl 50% chiwre Frglo A A 400 pg/mL
PEE 0 e GREFITATEN 00 a AR - ¢ o P FRAR

a8 A S R e te e £ PR iR 5 <1 (dose dependent ) ©
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. 103 s N 104

Fl
108
PEETTTY 1 BA NETT 71 SRR NN 1T

o

10?

~10% 104

Pl
! 10?
[RERTT B E T B ARTET ] BT

Pl
0% 10 10

10

10°

control

Rt )

0 200 400 600 800 1000
FSCH

150 pg/mL

FaCH
300 pg/mL
i
:
it
g—.
¢ 200 400 600 800 1000
FSC-H

100 pg/mL

10

shdpatl 4 canig

10°

Pl
0%

o] 4 ggeml

1’

BN ewE e
E "'"‘T‘.‘l"'l"-ll.l‘t“'ll"
0 200 400 &00 800 1000
F&CH

o ] s 3
2 Y""l!l!'lllllll‘l'l'l"l
0 200 400 BOD 800 1000
FECH

2

Fek Rl

-

: ¥

8 3 kT 24 | pE

5t A B R e hinin e T A ) o
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100 ~

80 -
-
X % %k %
A d
n
S 60 - 1
[
(=]
1)
g w0 % % %
3 - % % %
s
o~ T

20 -

k %k sk
k sk sk
O | —
c 100 150 200 300 400

Concentrations of Gypenosides (ug/mL)

Bl I e P RE R e R A o R A R R R
Fa AL 24 ) S 0 B A KTV R e St B B 0 S0
2 o e i % 12 meantSD i £ 7 0 n=3 « & p<0.001 14 ( % %

*) N oo
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120 -

—e— 6h
100 - —O— 12h
Y
. —v— 48h
| 9
<*]
=
5 60
=
3
9 40
]
2
=
) 20
=4
0 -
C 100 150 200 300 400

Concentrations of Gypenosides (ug/mL)

Bl - JU* N P RITRmei A S o Y 2 RER SR
LES HRIL 6~ 12~ 24~ 48 [ PF{S 0 B A BEE R e 1R R

D ens B F A o Hedp % % 2 meantSD 4 7 o n=3 o
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S ROLEA FH AR e b e B P

Fl* s e P R G F FORR DAL A RJT 24 ) PF2
o 4vr Pl B H e k) chd I o FIREF B F kR O 4o
GO/G1 phase chim ¥z #ic A% k4% § a4 > $] 400 pg/mL HpF i >
GO/G1 phase shim®z et = 7 23% o d L7 dr WER FE LR A
BV e fm e 5142 ke 2 3F HP & GO/GI phase % i > :$ = GO/G1 arrest °

(4rBl+ = ~+= 2w ~L7)
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control 100 pg/mL

150 pg/mL 200 pg/mL

5.7
e84
| fa
£ ]
Dip GO-G1: 69,56 % a1 77.21
8] WD GF-M: 7.56 % at 148
Op 5 22,88 % G2/61: 190

ARERE R BN PR R DL TR HRJE 24 0 B

Ffok Rt S

=H{

R LA T S L EES ST

-—

fn?e F P ¢ 11 GO/GI phase ¥z #cp PP Az et 2 oo
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* % *
* X *

*
100 - %
sk %
80 -
S —e— GO/G1
- —0— S
Z —— G2M
S 40 -
P}
2
~N—
]
> 20
&
0 -
¢ 100 150 200 300 400

Concentratins of Gypeonsides(pg/mL)

Bl = A SR te G4 2 7 kR DR SRR 24 ) pE2
R S E R TR GBI D A, c S FEF ER Y 5
v ¥ #p ¥ 1 GO/G1 phase m™e #ch P Ag et 2 o Hedp b 5
meantSD i# % 57 »n=3 - §F p<0.05 2 (k) % > § p<0.001

o(kskk ) RA o
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Cell numbers

6 hours control 6 hours 300 ug/mL

10 20
L
020

120
Paf
COuntE
129

Counts
40

]
|
|
|
|
|
|
'J

40
0

° o 200 dDII:.A IbﬂD B0 JODD & ] 200 An 500 £00 1000
12 hours control 12 hours 300 pg/mL
&7 ‘ oy
L= " s
21 i =7 ;
331 ] .‘Qg“ i
égj ) 55 E
21 <
03 (=]
0 200 400 600 800 1000 0 200 400 &®OD 800 1000
FLZ-A FLZ-A
24 hours control 24 hours 300 pg/mL
k=]
2 g
u W
Sk a8

40
40

0
0

0 200 400 600 800 I000 D200 @0 B0 80 1000

Flz-4 Fa-h
" 48 hours control 48 hours 300 pug/mL
™~ ~
2 3
.‘!g‘ ; a&q
5 ] Fie
584 és
g gl
o . [=]
0 200 400 KOO 8OO 1000 0 200 400 600 800 1000
Fl2-4 FL2A

DNA content

TP 6~ 1224~48 /| PF2_ i3S e 2R ok T He R B PR o
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120 1 . C GO0/G1 phase

1 300 pg/mL
Gypenosides % %k 3k
100 X %k 3k
* —T

t;\ —_
S -
R] 80 %k 3k
)
< T
S
o 60 -
o0
&
~
=
S 40 -
S
o
=W

20 -

0 T T T T 1

6 12 24 48

Incubation time (hours)

Bl 7 A& Rwead B3 &7 %3 300 pg/ml Rk Fa H Uk

"LF PR e 2 GO/GI phase dm e fiee SEFE A o dikdi
2% meantSD & £ 7 > n=3 ° ¥ p<0.05 % 77 A H ¢
B4 AR (k) R4 F p<0.0l 2 (kk) KA F

p<0.001 r2 (k% x) N4 o
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$Z & 2R Ak %tk & Apoptosis £ 'm

a
(r,u\
e
o=
[
3
H\
&
e
AT
NN

2

B der 8% e 300 pg/mL R ELH A 61224
48 P 2 i o AU iRt e R R R w7 ) o sub Gl ehlw e
BoA F A o AL F P BLen ) 2o sub Gl shim s i B AT 0

| * iF 2 AR A BB R R e A i 0 4

7\
&=
7

)

.
sl

.

Ve
—
-

Nk R R AL 24 L PR 0 R D P BT

A 2 e R e A R R R (e

LAY T A ROR R T A T R 4 sl At
- f/E‘q" o
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6 hours control 6 hours 300 pg/mL

12 hours control 12 hours 300 pg/mL

24 hours 300 pg/mL

48 hours 300 pg/mL

B> AR R 5B AT &35S 300 ng/mL 2R A H e

6~ 12~ 24~ 48 ) P 2_n N i e 3 Bk T4 B B enfE ) o
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30

25

20

15 A

10 +

Apoptosis cells(%)

X 3k Xk
N C -
T 300 pg/mL
Gypenosides

==X

Bl = U il ere iR Ao~ &7 4o~ 300 pg/mL R R A qu

%k sk ok
== ll|j_‘ I

Incubation Time(hours)

2

¥ & 6122448 /] Pz {8 & 47 apoptosis ekm e A F FA5 o

#chp % % 11 meantSD & % 7+ o n=3 § p<0.001 12 ( * % % )

Koo
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(A) control (B) 100 pg/mL

(C) 150 pg/mL (D) 200 pg/mL

(E) 300 pg/mL (F) 400 pg/mL

Bl-L A~ 1% 2 SN dp e L A LR e DA o 4o R BB R R
ROULERHRIL24 L FREFEFRR DL >
Rch PR cfF-a5 ¥ 3 e sg‘_‘ﬁf{ﬁ LRl T S

Fogmzeitamg o
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Lt
(1
g

$ 4 KT B et DNA F 4 ¢

ETTRS

G- Heh 2R FEEROLER

H oA 80 ot A5l 4

it = ) 2 4% DNA T A ¢ kL H %74 7 DNA
fragment o & * 2% T AR P L 50V e0F BREER T 0 T2 ethidium
bromide * % ¢ >

F

A UV light = .2 H DNA %74 -3

)
I
e

o
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6 hours 12 hours

M c 300 c 300 (ug/mL)

Bl 4 | * DNA 7 /&% # P DNA 'u’?)—J m‘rj‘q o 4r » 300 pug/mL &7
Ug
WL EL FAIE > 4 180-200bp ix B R ETH 1 DNA
;\.

ladder =F35
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$I& @ % RT-PCRFHERER F b 4 40 v

P imPe 3 HP (i mRNA % LB e

1 * RT-PCR(Reverse-Transcriptase Polymerase chain reaction)#t
PERLZH A FF i ie ¥ e I HP (O mRNA e g8 0 @ WL
8 R 24 o) BEIS > 3 Rt ime 9 ¢ i Cyclins ~ CDK ~ E2F £ p53
R4 > 4o @ CDK2 ~ CDK4 ~ Cyclin A ~ Cyclin B1 ~ Cyclin D1 ~ Cyclin
E~E2F ~p53 (Bl= - A) BT x5 i Azx% > @ i CDKI 38> »
4o p2l ~p27 (Bl= - B) Bl j &3Fanc op2l 3 PRgent 2 > @

p27 7 & 3F et 2 o B-actin & internal control e

77



Gypenosides C 100 150 200 300 400 (pg/mL)

CDK2 >

Bl- + A. 2 RT-PCR &~ 47 A $g % Jplm e i54e » 3 R R chR A

i;f}%@?l_ 24 /| pFis P2 ¥ CDK2 ~ CDK4 ~ p53 cip $+ 4 R

£ ° B-actin & internal control °



a

Gypenosides 150 200 300 400 (ng/mL)

E2F g

cyclin A

cyclin B1

cyclin D1

cyclin E

p27 >

p-actin —»

l
l
|
|

Bl= - B. "2 RT-PCR & 7 XA #g % fphm P2 5 4o » 2 kR N EFR
H AL 24 /) pFis e ¥ E2F ~ cyclin A ~ cyclin BI ~ cyclin
D1 ~cyclin E ~ p21 ~ p27 h4p ¥t % 3L & - B-actin % internal

control o



¥ & % RT-PCR it @ 8 3 & & 475y bo %e

Bcl-2 family ¥ caspase 7 mRNA # I & s g

1 #* RT-PCR B B2 A 57 % g 'm P2 ¥ Bcl-2 family £ caspase
FImMRNA 72§ » @ % R fFa ﬁ’/ﬁlﬁ—" 24 -] FE{s 0 I A Bel-2
family( Bl= - - A)¥ 7 Bax 3 &3F 3 2> @ Bel-2~ Bad~Bel-XL»
Bid #riZ B s & e o p53 ehE - s L5 %1t o & caspase( [
=+ - B) R4 > B ocaspases-1 ~ -2~ -7~ -8 m AR P (&

AL PP s " iy ) 0 ™ caspase-3 £2 caspase-9 (g 3 PP Ag )+ A

4% o NF-kB » 3 & 3% F 2 984 - B-actin 5 internal control °
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Gypenosides C 150 200 300 400 (pg/mL)

Bax

Bad

Bid ’

Bcl-2

Bel-XL ’

PS3

p-actin

Bl= - - A. 72 RT-PCR 4 47 L $g5 Jjplm e 54 » 3 )k R ch R
8 IR 24 /| pF15 e ¥ Bax>Bad>Bid~Bcl-2~Bcl-XL »

p533 ehip ¥t & & - B-actin i internal control o
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Gypenosides C 150 200 300 400 (pg/mL)

Caspase-3

Caspase-9

NF-xB

p-actin

Bl= - - B. 12 RT-PCR 4 47 % 8% fphm e 'S4 » 3 bk B R X
B 3 RJR 24 -] PF{S fw ¥ caspase-3 - caspase-9 ~ NF-kB ¢

AP ¥t & L E o B-actin % internal control °
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%= & % RT-PCR FpH QL FE 3 A & 3 b2
? MRP(Multiple drug resistant protein) s mRNA

3 R E e

f1* RT-PCR Hjiop 4 4 %% i 'm* ¢ MRP(Multiple drug
resistant protein) s mRNA 2 g & > & * 4 » 5 #& 300 pg/mL %% %
T Hag2 61224 [ FFis > 4 3 MRP-1 57 mRNA £ § P A et
¥ a 2> a & MRP-2 &2 MRP-3 (3% 4 > MRP-2 i ;% 4% 8 | 3] »

m MRP-3 chg ¥ /L5 #x % o B-actin % internal control o (4-@]= + = )
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6 12 24
Time (hours) |_| |_|
+ — + — +

Gypenosides —

MRP-1 g
MRP-2 g
MRP-3 ’

p-actin —»

W=+ = L RT-PCR A 45 & 87% 0% 5% » § & 300 pg/ml i
BES HAIL 6 1224 ) PF1S m®e ¥ MRP-1 ~ MRP-2 »

MRP-3 e4p 4t % & - B-actin 5 internal control -
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M EBRE AR ROL S TR A B R dn e ) enin e 8 4
BE Fo B e e lmre 8 ¢ 11 GO/GI phase 4p M c93-v 3 CDKs:
CDK2 £ CDK4 ; Cyclins : cyclin A ~ cyclin B1 ~ cyclin D1/2 ~ cyclin E ;
CDKIs : p16 ~ p21 ~ p27 » 72 B-actin § i% internal control o % 4c » & 7
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