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Effect of Radix Aconiti Extract on Cell Cycle Progression in HepG2
Human Hepatoma Cells

Kang Beom Kwon, Eun Kyung Kim, Eun Si Jeong, In Jin Hwang, Woo Kyung Kim,
Jeong Sub Sim', Kang San Kim', Byung Cheul Shin?, Yong Sun Song®, Do Gon Ryu*

Department of Physiology, 1. Internal Medicine,
2. Rehabilitation Medicine, College of Oriental Medicine, Wonkwang University

This study was to investigate the cell cycle arrest effect and its mechanism of Radix Aconiti (RA) extract in
HepG2 human hepatoma cells. We used the Flow Cytometer to investigate the effects on cell cycle arrest in RA
extract-treated HepG2 cells. And protein levels involved in cell cycle progression such as p53, p21, and p21 are
detected by Western blotting method. RA extract induced ¢ell cycle arrest as confirmed by increase of GO/G1 cell
population, and the mechanisms were related with up-regulation of p53, p21, p27 protein expressin in HepG2 cells.
These results suggest that RA may be a valuable agent for the therapeutic intervention of human hepatomas

Key words : Radix Aconiti, HepG2 human hepatoma cells, Cell cycle, p53, p21, p27

A8

FfifF(Radix Aconiti)= FE EBHEILE] 0FARH] ZkRanunculaceae)
of &8 ChAMEE0] AN S H12E] 3ol BARSl Algh= A}
202 EgH, MarA B 2RERT 57499 &
50) AOH Bk, REBEIL, ATFTR, tREKY, WESHE,
VR BRI, BRIESE), SFIAE, Trms, BEKE RERSE A
WIERE, NS BERER—TEERIE 7 AR
ghe ACE UBA Unk L2 B ET} o 71X A=l
o8 |RAL ARl Yoot HIFAHQ MEZE HBlsH
A W ZEEY AWME UA 21 HE Ao FAlEo]
QAo BE MAE RS Lok AOE GHEUT E5] Yol
2} B2 ORBUOE L A2 Yol A AMgE o] 4
A2S B1EE 2ElUlA S7ksl UE A0l §1018}
oAl QS Aol UHEE N, B R, 560 22 ER
ES 7lI)E AR A0S Rl H, ML, K E08 &

* TARTE : BED AR oJAM] ASE 3442, ABohak Sl efat
- E-mail : tkryu@wonkwang.ac.kr, Tel : 063-850-6846

- E<e D 2004/01/12 - <2F : 2004/02/16 - A : 2004/03/22

HAOH, ABHS ZlolE FREN KBEHES E7lol=
BRRMES 2ol RERAES AMSGHL %Etﬁl” W ag
HOB WIRK, 28 S FE0l, 287, BE =2 Do)
37 QUh BHEEQ oL o}x] Wre SEdE Fa)
x| BSI%C.
olol ARK= 17t TIGAI EEQ)
F REEI MEFY) Odiﬂl:é‘ﬂé ZABIH O, ES 1 7)1HE
WELAAL ps3, p21, p27 TAZ wslo) thS W REEY &
e RABI SOl ATE J%)d Basks njolth

HepG2 A2 E 0|85t B

JERI

1. WE
1) oA

2 Aol AHESH il HEuistul Ql4kshPEloA]
gt & sl AlEsisct
2) Aok

A Zaferol  AMESE MEHIQ 871  FalconAlBecton
Dickinson, San Jose, CA, USA)ZRE] FU3513.2m, p53, p21,

- 427 -



APY - 02F - B2 - BN - U2 - WY - PBA - UBE - 58

p27 SHAl= Santa CruzAHSanta Cruz, CA, USA)ol|A] 71319
il, Alkaline pohsphatase-conjugated mouse IgG secondary
antibody S SigmaAlSaint Louis, Missouri, USA)oll A1 15}
o] AM2619 oM, Al Zulgkel RPMI, Fetal bovine serum(SEfO}
aa), eMix &2 GIBCO BRLAKGrand Island, NY, USA)2&
B FUsl AtgaiNict

2. 9o
1) oxie] ZA|

B F(Radix Aconiti) 200gol] 3A} £F/+ 18LE X =T}
&40l i, Y4718 BAGle] 3X17F S AYTIE AEe
£ 3,000rpmofl A} 2087 AU EEISHL, AW 18 sHVE
AUYEET & SEUZT0NM Azl 27.0g9 BY ARE

AALH.
2) AlEnRQ

AYgH 7O ZRE] SepE QL E0) HepG2(ATCC, USA)
= COr MZEBIA7I(37TC, 5% CO)ollA] 10% fetal bovine serum
0] ZgHg RPMI 1640 s X|ojjA] u k61Tt
3 MEMEE 5F

HepG2 M ZE 96 well MZoiF 8710] 1x10* cells/ g
RE510) 2417 AN S710] BEAN) L, OFE SN HepGa
Az WF FEEE 4812 A2iste] MTT(0.5mg/ me)2} 3417F
ST BE MHE7 MITERE 4458 2o 884
formazan® DMSOZ 8d6l5l] 570nm T}EO|A]  ELISA
reader(Molecular Device, E-max, USA)E E&LE SH3INCL
Z7d3%} formazan 44 e AT MZo| Hlusll HEE
(%)E2 FAISKACE
4) Flow cytometerol] 9|3} H|ZF7] 24

¥ FEEE Aeld HepG2 A ZE A Eeld & 05%
tween-200] H7IE 70% olASE 3087 LFACE M=2E
CIA] 4TCollA] 2,000 rpm@F 1087 F4RE] %
(phosphate-buffered saline with 1% BSA)Z AASIECE 1F
B M 3ol PI-RNase (50ug/m¢ of Pl with 11 units/mé of
RNase) 8US 4Tl 17 Aelsld DNAZS g &
Facscan flow cytometer (Becton-Dickinson, NJ, USA)E 0] &8}
o B3l
5) Western blotting

ENE NEE AZi N 4TollM 308 927 &
30pgS) THEZIS F 9i9 sample buffer(dmM EDTA, 4%
sodium dodesyl sulfate(SDS), 20% glycerol, 200mM Tris, pH
6.8, 0.06% bromophenol blue)2} E3F & 100TCoA] 38 7146}
of iz HAHE [T 12%(for pS3)et 15%(for p21, p27)
geloflAl 71 &S AIFGINCE A718EE Uikl gel9] Tl
2 semi-dry electrotransfer system(0.8mA/cr)S ©1&31H
nitrocellulose membrane® & 0}&EA|Z] T}, 5% skim milk®}
G204 1K13T BRSAIA HISoIEQ] ERlYkEE ARAIZIT
URIFAE  TBSToll  1:1,0002% 3415k
membraned} 2}20l14 24417} BR2A]7) 1, TBS-TE 108 3 Al

nitrocellulose

2

- RES

g & Oo|AIgAQl anti-mouse IgG conjugated alkaline
phosphatase(TBS-TE  1:3,0002= 34, Amersham Co,
England)9} &+20flA] 1412 WHEAIZ] & NBT/BCIP A[QkE o]

8ol =&A13T

6 By F

oA H2E2 bovine serum albuming 71EX| 2 0]&3)
Bradford®] @™o 975l FLBINCE
7) BA A

A8 ZAyle meantSEMOZE  JEABI¥OH, {ode
ANOVA 73 &0| Turkey-Kramer multiple comparison testo]]
98l om, pato] 0.0501811 AUt FS ASE Ik

2 3

1 ¥ FEEO0] HepG2 MEFHol tjAle Hgk
HepG2 2o HF $FEEE 0.2-5ng/m2)
¢t Melst & MTT assayE 0183l MZNES
. WF FEZES 02mg/nl, 05mg/mS] STE ALIS 2o A
AES2 ETH100%)0) BIBK] 2zt 87.4%, 81.7% 2 46}
RO SAXY FAY2 UERA Stk 13U ¥ FEE
€ 1 2 Swg/me sEE MG 79 MEZHEES HWEF
(100%)oll VIS 237} 71.4%(p<0.05), 56.2%(p<0.01), 40.7%
(p<OO)E 7T Z4E VERICH, IC50 412 2.0mg/mé O[5}

Q Re & kit

0
o

f

$ oo
o

e

100
= ]
.E 80 *
[+ 4
o
% 60 *
(3
< 1 .
£ 40
=
8
5 20-

o

0 0.2 0.5 1 2 5

RA extract (mg/ml)

Fig. 1. Effects of Radix Aconiti (RA) extract on cell viability in
HepG2 cells. Cells were treated with various concentrations of RA exiract for 48 hr.
Cell viability was measured by MTT assay. The percentage of viable cells was calculated
as a ratio of A570 of treated- to control cells (treated with 0.05% DMSO vehicle). Each
value is the mean + SEM of four independent experiments. *p<0.05, *p<0.01 vs control.
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Table 1. Effects of Radix Aconiti (RA) extract on DNA cell cycle
progression in HepG2 cells

20mg/m RA extract

Cell Population

incubation time(h) GO/G1 S G2/M
0 56.2 300 138
6 572 294 136
12 666 2317 97
24 674 233 9.3
48 63.5 215 30

HepG2 cells were treated with 20me/ml RA extract for indicated tme intervals and
analyzed by flow cytomelry. Cther detalls are descnbed under Matenal and Metnods.
The data shown here are from a representative expenment repeated three times with
similar resuts.
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Fig. 2. Effects of Radix Aconiti (RA) extract on p53 protein
expression in HepG2 cells. (&) Cells were mcubated wih  various
concentratons of RA extract for 24 . (B) Cells were treated with 20mg/mi RA extract
for indicated periods. Lysate from cells was separated on 120% SDS-PAGE. p53 proten
on the nirocelulose membrane was proved with ant-ps3  antbody and the
Immuncreactive band was visuaized by NBT/BCIP solution.

B 0.2 1.5 1y 24 S0 (mpml)
(A) o A— . % 21
n 3 t 17 18 oty
(B) . %— P2

Fig. 3. Effects of Radix Aconiti (RA) extract on p21 protein
expression in HepG2 cells. (A) Cells wee incubated wih vanous
concentrations of RA extract for 24 b, (B) Cels were treated with 20mg/ml RA extract
for Indicated periods. Lysate from ceis was separated on 150% SDS-PAGE. p?1 proten
on tre nirocelulose membrane was proved with  anb-p21  antbody and the
immuncreactive band was visualized by NBT/BCIP solution.
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Fig. 4. Effects of Radix AconitiRA) extract on p27 protein
expression in HepG2 cells. (A Cels were incubated with various
concentrations of RA  extract for 24 h. (B) Cells were treated with 20mg/mi RA extract
for indicated periods. Lysate from cells was separated on 15.0% SDS-PAGE. p27 on the
nitrocellulose membrane was proved with anti-p27 antibody and the immunoreactive
band was visualized by NBT/BCIP solution,
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