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Objectives: Hepatoma 1s a very serious
disease in Korea and  worldwide.
Hepatitis B virus (HBV) has proved the
most significant cause of hepatoma. We
carried out this study to investigate the

effect of Acanthopanax sessiliflorus on

inhibiting cell proliferation and DNA
synthesis in HepG2.2.15 cell line and on
inhibiting phosphorilation of oncogene

(MAP kinase) in NIT/3T3-HBx cell.

Methods: To investigate the anti~cancer
effect of Acanthopanax sessiliflorus, we
‘did the CellTiter 96 Aqueous Non-
radioactive Cell Proliferation assay (Promega),
MTS/PMS assay, ["H]-thymidine incorporation

Study on the Anti-Cancer Effect of Acanthopanax Sessiliflorus

Jang~Hoon Lee, Young-Chul Kim, and Hong-Jung Woo

Department of Liver Internal Medicine, College of Oriental Medicine,
Kyunghee University, Seoul, Korea

an inhibiting effect on the increase of
Hep(G2.2.15 in the MTS/PMS assay. It
also showed an inhibiting effect on DNA
synthesis of HepG2.2.15 the [H]-
thymidine incorporation assay. Acanthopanax
sessiliflorus showed an inhibiting effect of
phosphorilation of MAP kinase in HBV-X
genes, too.

in

Conclusions: The results suggested that
this herb had an anti-cancer effect. We
may discover an effective anti-cancer herb
medicine through further studies on this
herb medicine.
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assay, and we measured the gene sessiliflorus,  oncogene,  phosphorilation,
expression through western blotting. HBV-X gene

Results: Acanthopanax sessiliflorus showed
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EG FERARANZIN(EHE TR ¢ Christ
LDC-A, Alpha 1/4, Germany).

th AlRe MEAT oz HEEL A
B(F5E : 563%)E 50mg/mle F=E 8
0CA 247 B¢ ZFHFN He F
ultrasonication€ Al &@sAT. FAE AAs
7] 98l 40,000rpmoE 3087 Y2 s
o AEFde FHez, olHEL 02um syringe
filter2 o33} 10% FBS MEM iAo 7
AFEZ g3t Agd AL&3AT

2) FE9 qgaT HAA

7}. CellTiter 96 AQueous Non-radioactive
Cell Proliferation assay(Promega)

- MTS/PMS assay

(1) HepG22.15 AMEEE 96 well platedl
well & 10'704 38t

(2) MEZ} dlete] £o] ZAH L
7] Ag o, FAE Fo4H FZOUE 484
7+ A g g

(3) 2mlel MTS &3 100462 PMS &
AL Ao well T 20u¥ Yo Zol.

(4) 1A1ZF  2AIZE, 3AIZE, 4AIZE B
incubatorol A #EAIZ1 F 470nm =39
ELISA reader2 OD.& &3 %t}

1}, [PH]-thymidine incorporation assay

(1) MEZE 24well plates] 10°7] % 273
=3
(2) FAE 8BAT T AHEgHF F
[*H]-thymidine-g 10uCisIAl Z wellel 7}
£},

(3) 16417 HHEAZIE A E AHejuxz
PBSE 29 Mo Eo.

(4) 05N NaOH 05mlel M ¥ & =<t}

(5) scintillation cocktail 5mlo] %o 8
—counter® =738t}

t}. Western blottingS E3% FAHA 23
= &3

(1) A=A dd =&

Z# PBSE AMEZE F 9 #olylz RIPA
buffer(50mM Tris-HCl pH8.0, 150mM NaCl,
1% Noniodet P-40, 01% SDS, 1%
deoxycholate, 1mM phenylmethylsulfonyl

P

56

fluoride, 1% Protease inhibitor cocktail
(sigma)) & 718t M EE =itk 3¢ 4=
€ 12000 xgolA 1585 AAEso 4
59& 33 spectrophotometer® & 23ic},

(2) SDS-Polyacrylamide gel electrophoresis

(71 19ml FF<, 1.7ml 30% Acrylamide
solution, 1.3ml 1.5M Tris-HCl(pH 8.8), 50
10% SDS, 50xt 10% Ammonium persulfate,
24 TEMEDE 4] 109 separating gel&
e,

(W) ldml FFF, 0.33ml 30% Acrylamide
solution, 0.25ml 1M Tris-HCI(pH 6.8), 200
10% SDS, 20u¢ 10% Ammonium persulfate,
2ul TEMEDE 4o} 5% stacking gel& UE
t}.

(t}) 5X protein sample loading buffer(
06ml 1M Tris-HClpH 6.8), b5ml 50%
glycerol, 2ml 10% SDS, 05ml A&
-mercaptoethanol, 1ml 1% bromophenoblue,
09mi D.W)9 protein sampled 210 gelol

- ohlE 10ug loadong $FT}.

(gh) 60VZ 3087t running?d 3, 100VE
45%-2F running 3o},

(3) Transfer to nitrocellulose membrane

A7l 50 Bd F A Ao dwAsL
transfer buffer (20mM Tris-HCl pH8.3,
150mM glycine, 20% methanol)oll 4] 170mA,
1A E<QF nitrocellulose membrane2 E  ©)
A7t}

(4) Immunoblotting

(7}) Nitrocellulose membrane< blocking
solution(10mM Tris-HC! pH75, 150mM
NaCl, 1% BSA, 0.05% Tween-20) 3}l A 1
Al ¢ EEHA blockd

(1) Membrane®| Zt7+¢] antibodyE &
3t TBSTOmM Tris-Hcl pH7.5, 0.9%NaCl,
0.05% Tween-20)% ol 24 127 B¢
B2 A 71t} c-myc9 anitibody= calbiochem
Alel  AE<., pERK, ERK®9 antibody=
Santa CruzAte] AEL AE3c)

(t}) TBSTE 5HE4 33 A& 3ka
Horseradish peroxidase-conjugate secondary
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antibody(Amersham)& X% TBSTo| 14]
7 Fet 2tE

(2})) TBSTZ 584 33 AHAxg *
detection solution€ 7}8t% X-ray film& Z
FA

3) Statistical analysis

EAx 2 microsoftAte] EXCEL program
& ArgEg e, 7 #2749 ¥IE AT
W& xolg FRIEy] st A EA
BAMe Ah£35l1n, DNA 4= FAle ¥
Tke) A @A FAHEHS o & IAEHY
& AA AT

m. 2 =t

1. HepG2.2.15 cell®] Hepatitis B Virus
producing ability #¢l

HepG2.2.15 cello] ®l¥ Zo 10% FBS
RPMI1640 w A W of AFHo=w HBV
particleS . ®@&3l=A4 #2137 8] AEE
48717 B wlgE F AE g es AF
o] PCRE 913 template® A-&3t%tlh. PCR
£ A3 1% Agarose gelol loading3}d
transilluminator2 #<13% ZA3z HBsAg(+),
HBeAg(+)9l AEH & U4 dxTdoz A
£3 AL 2L YAdA PCR band?} e
U Aol FAHAL, oJALE HepG2.2.15
cello] <} Foll AAAA oz HBV particleg
HEsle Ade] JAHAHFig. 1.).

Fig. 1. Bands of PCR products

a, HBV positive serum, by Media of HepG2.2.15 cell

HBV X aze] 2 2ael @bzt
< AHEY] 989 ARE 500

pg/me, 1000ug/me, 1500ug/mee] T== 4843
T A g, P FHYLE A9
2 g1 ARX FHAZE FAYL F I
MTS-PMS assayE A3 stgdo).

MTS/PMS assaydlA] Z#A3% formazan
product®] FF=(0D) #L HE ZF2&¢
H#sl22 OD #9 ZAT AMEFHY A
3tE ovjste AHZ B F slan, ol o
F A duAdgAA HAEE A= Aol
t} Table 1. oA B= uiel o] o71d &
FEo3 HepG2.2.15 cell lined AEZZFAA=
TE HEstd FAAUA BAES &
2 ATH(p<0.001). Fig. 2904 el E=E w)
Zo] T Hlg sty AsdrHoss
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Table 1. MTS/PMS Assay of Cell Proliferation
Treated with Acanthopanax Sessiliflorus(YGP)

Concentration No. of Standard  Standard

Herb wg/m)  group Mean OD. Deviation  Error P value
CONTROL 1.9213 00798 0.0461
500 0691 0.1449 0.0836

YGP <0.00L

3
3

1000 3 04767 00761 0.0439
3 05063 00138 0.008

1

0 200 400 600 800 1000 1200 1400 1600 |
ug/mi ‘

Fig. 2. MTS/PMS assay of cell proliferation treated

with Acanthopanax sessiliflorus

3. HepG2.2.15 A%< DNA &4 =

HMEZF7)%9 S7ldlM Lojus DNA =
AFe &H87 st [*Hl-thymidine
10uCiE AE 292 & F719 Azt 18417
F Agsdrt. f-counter® &A% CPM
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#He Fxd gty AgeFgsHdoz Fa
g A%L HPon, Fig. 39As o]
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Table 2. [PH]-Thymidine Incorporation Assay of
HepG2215  Cell DNA  Syathesis  Treated with
Acanthopanax Sessiliflorus(YGP)

Mean
ot /
Herb Concentration{ug/ml) CPM. sD
[¢] 8643 458.2052
500 7397 113.1371
YGP
1000 3341 364.8671
1500 13935 4164859

200400600&00100012001400:6005

Fig. 3. PHl-thymidine incorporation assay of
HepG2.2.15 cell DNA synthesis {reated with Acanthopanax

sessiliflorus.
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(1) pErk western blot
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Fig. 4. pErk western biot of NIH/3T3-HBx
1: Acanthopanax sessilillorus, 2: control(NIH/3T3-HBx),
3 PD93059 SuM, 4! negative control{(pcDNAT)

(2) Erk western blot

pErke]l wetern blote] AHEEA <itsl=
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Fig. 5. Erk western blot of NIH/3T3-HBx

1. Acanthopanax sessiliflorus, 2 control(NIH/3T3-HBx),

3 PD98059 SuM, <k negative control

(3) NIT/3T3¢ pErk wetstern blot

Qe Vel steke] pErke] FAaE I
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}o) Fig. 69 sampleE7tel 2eol7y o %
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Fig . 6. pErk western blot of NIH/3T3
1: Acanthopanax sessiliflorus, 20 PD98059 5uM,
30 PDI8059 50uM, 4 negative control
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5 A8gg Bt olfe] Y E(Fig. T)=E
Uetdith d9A 228 12 ZA3 A8He
7ol &g 1o dF v &2 Yeldo o F
& Hl1mste] HBxAg So]3e Erk 243}
AL L AUEestE Fdste] Hkt.
olzlg} Zro], Hinfr= HBxAgol 9% Erk
o] AiaEE EolF AASte R2E ARH

ok wels AMEE HBVE Q3 7o o
Aol ax49 Sz A™gE F de b
+ et

e #A A2 Ao ¢

{18
L1 F
P12 §

[Em-vam-Hax ;

AR

{os
310.6 -
’ 0.4
P02l

- Acanthapanex sessiiflorus,,_ POBOS9

EINIH/3T3-+HBx
@NH/3T3

Acanthopanax PDOBOS9
sessiliflorus

Fig. 7. Densitometric difference of pErk levels between
NIH/3T3-HBx{former bar) and NIH/3T3(latter bar)

A : Erkl(44kD), B : Erk2(42kD)
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old M EZ ol s Qe FHolE e
AEAge] 8 o8 AEy Wt ¢
S HAAGE Alde] HIHARA o]F9
g, ExAAET A7 FRe 4ZAdR
(Growth factor)sh ole] NEE AL A
E BEE3A e 7de dFdte AEL
2 A3stA =HAqd F, o|F EANEES
F8 FAA= AEHLHZ(Signal transduction
pathway)9] @FHI ole] BAE T3 &A
T AZY JAle 2 2EFEY EE 974
71ZA7} ¥ AL Varmus$ Bishop® ras
A7 LY.
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A& Adste 4AA A (growth factor), Al
AZAa LA (receptor), AE At
oAl MxEutozHee] JEE Yoz AP
e A& A2 A(signal transducer), & 9]
AR 247 So AW, YT FANEL
AA} QA (transcrition fator)ol]l ¢l8] = 9ol
ZAHD A3 (phosphorylation)yt TH A
7+2] 4+ & =& (protein—protein interaction)ol
o] 1 Ao 2RFEY ol A7 A
oldeoz HF B FHANREY %o] @olx
Av @4o] EolXE ol TASA HE
Aol oldg 7]HE AF3tE Hol
e FE FAAT
o]F ofe] AFE & 3 We Yy A
g Hojdted AL A FHA
(Tumor suppresor gene)] Wzolc} tjx =

4 g A FAAA pd3L FY T uiol

229 SV40¢] T Ago FAA Axo
A Y EE dddz gAFEHdEY o
Zo ool 3 o YAETiE H, ps3
#H2Y HAEo] & A {FHFH 29
(Li-Fraumeni syndrome)°] ®rtE 3 Sl
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St Gl AFAHY gL i A
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P ed ol 893 HMEEEY oA
9} apoptosis®] F=olth ATELY oA
= p2iol B3  apoptosisd FEE
Gadd457t BHate=d olYd= e FHA
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o] Al&Eol WHEFHO gon FHIqE o
Xdwizlo]  #okf AR (oncogene)e]  HA}
(transcription)& % 7FA17]=  transactivating
factorgte Aol EEHS I 7t¥4E HE
¥933 ¥ HBV-X @Al
transactivating factor24]¢] Zgo)ele] o
A ERE I Lol EHIHIEH,
protein  kinase C%  Diacylglycerols <
second messengerE o] &3l o @A NE
£ 92 Bg3tn FHY8A AZdz dg
g Ao ¥, HBV-X wuAe
ras-raf-mitogen-MAP kinase A1Z A g A
9}t cdk2 Fol 2838t cell cycle check
point control®] #¥& A=dttes LE7}
gtow, HZolE HBVEY X geneol pbs3#
2L YA HAY] THEE A AL
2 434 HBVY e #ACZ dS o
A ez gy n Yo,

3 HBVY pre-S e &34 =& 7t
d3t AYFAHE FR8tT o] HAHANAN TH
o] $EdE Rk JYt® HBVE 2 =
A3 Fo  AEXde gHx] QLo
integration¥] & ®lojg]Ao]m 2 o] AN
o BHE fFHzty LdHEHE xHIG dE 2
AAE = ok

HBVe T 2L 9l "
of 9% R ¥Rk oy Y TH oL
e} Z2 %‘%’%—T—}E FHEAFHEY, o
HCVY d& g o |
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¥ Fo2 EAANAANE THAEY Aol
° ﬂwi te 7 wArE o
Tt olyzt 60%< Z_%’ sl ghxtoll A fwA
DAEYo] L= oy A e} &
AT FHEEL 713 8x= 7oz HdE

»3a
o

I‘

1_.

 d

rk‘;' ;o

A5 AR An Base) g 3
$3 27A%e BA4E AdHozE T
Hol =", TAHAEXY #Bx 10738 F
658(61.8%)8 7} A3 E BHITe HIE
A} ey dug T uazn o,

el goeH Azdl g AFE of

2 giatA olFoAA Rtm e AH0|
A gk zZketS fkdlE ZHgulolE a9 o2
3 FE TARAEY A=) A AT

Q

e 7z Ag=olg. £ welg 2y
w4 BE 7Y #aE YL R d%E FY
3o JAZA9 A, AST, ALTAE <A
3 2 29%9] 4 HBeAge]l &4 HAJTts 1
g, A 3Pe  AdE  AzAn
Interferon® FAIS XNE2E3E Jebddz
2odgn. o?e @tEo] d4¥Hoz
uty] o] il §old BRI LS
JEIISE ESEHETY detdE 9%
izt 9ee Rusda 3o #P: B
3 7HEEAE dAoER dSE Fd3d
HBeAg €A EL Bustdct dEdAe fn
WEES o] &% 1Y NEY HLE AYERA
F2 C¥d % |77 %H‘?‘ltﬂ 7]‘4*}“
A2 HAPE anti-HCV ¥4 28
deoz kg Fosld HCV-RNA7ZL &4
At Bustg. $¥E HEEFE B
£ #zxFolA PCRE ol&3ldg &A% &=z
Zo] uwlolglA9 «riyl ol BTG
=3 ’
B AR A ALEE A E fEEE, B
o, WiiFEste FegEs AR 9oy K
[Eolu ZHRe Al&3te ReZE 7125 9]
2d®, 23389 8o FkgR Zns
7HAlE ekEo] AfAHolgE Aol A
gl 88 + 95 Holgs olEF uwF

o] & & Ut} FE§ HUEPEEAEMNAM =
wmasmsteE ARE 7FAZ A HZA
29 <ol ¥ F U= AR USSR
AT olE @ Ade HoHQ YAl B
AU 4F X8l HEs B F e Ao
ot a2y dA7bA Ao oid dgErH
9 dFe ZUdA A9 Eiuy FHeo]l fE
Ao}

HepG22.15 celle] % Fo 10% FBS
RPMI1640 ®jx|uie] Ao HBV
particleS W&stex #UA3r] 5 AxE
48417+ B¢t ujekd & ME uwiddg AF
o] PCRE 9% template® AH&3l9th. PCR

-

st

61



(472) - The Journal of Korean QOriental Medicine : Vol 20. No 3. 1999 -

€ A8l 1% Agarose gelol loading3ts
transilluminator2 #9138 Z I, HBsAg(+),
HBeAg(+)?]l A8 & ¥4 2oz A}
23 A 22 $AAA4 PCR band7} e
1’}'"‘\3 740] ﬂo]E} )~AJ— ]ZiP_i HGDG2215
cello] vl Fol HAH o2 HBV particles
WEsle Ado] dFHA

HBV X ##x2] 7kt Ao shekajrt
o XE 4FS AHBEY] 9dd Wz RE
A 2E 500xg/m¢, 1000xg/mé, 1500ug/mte} &
T2 48A T 5 MEE gE, A FH
A4S A7 &1 HME FHAEE 24T
dE MTS-PMS assayE Al #3tgich

EFE AR 7|89 éfﬁ‘—‘é‘ﬁl’ﬂ o
29 FHAHAFTE7} 500;1 il
AR f9 F=HAE ’Sﬁk‘:}.

MTS/PMS assayel 4] %Zé‘?} formazan
product®} OD 32 AFE 4

=

A A

mlm fe ol
L

1z el vEse
2 EFAEY At E HAEY FHo] 9al
B Juste Aoz AgAch 49EH 51
MEE B 2EFL Fo Hxo] vl gt
o FF=7t foatA giasHe Zeg vg
Yoo (P<0.00L) °)& Fk7F AEe 23
g dAste 2o/t A& slolEe MAHE

758k Al skt

AEF7]= & AEN) AFed F AEE
FE5 e AAHAA BE AZ7 ARE HF
oz & H]:’t—’:‘—-ﬂ:‘:— Gi7], S71, Ge7l 2 M7)
2 Usz g Grle ARA FA7EA
A E7} —‘?'—%ﬂ_%l 2% oo AFNAE A7
3l7] ojAMeo Hasdt HEY UAE Ytz
HAg Ar|e AE7 HE=E FHlste 73
o224 ol thg FIHA S7Z iyl 98
FEF AT AAEe] TEAAH Fow
g 712 A ReA =AEgte AEA
check point7} ATk ©] check pointE Gi
check pointglz 319 o] ZoAM= T AE
F717t AFRE F dex ARE FAEH
ek A EZE FH7E Hol dA ZIRE cell
cvcled] A8g 2aste] AEZ7F Gi7lol A &
2T 2 zAFCE E3 o] Gy check pointE
AE7F 4342 A8gE AR o=

i

&

AXEARFLE Eo4F ALYAE A
8% AHel7|E 3tk o] Gy check point
ofrdeol ZAAol wel MEE *é%‘i}zq Ee
FaaAe F ZE 29 74 Ao 499 Gy
check pointeld HE7F AFAoAHog 7;_1'
Qe 7o oFAHY HAGEHH MHE
S712 gojzitl.

S71el Al #He) e #FAFERE 7MF
DNAS9} E | (replication)7} °] &z A7)
22X 3 dAANA F ocopys FMA H
= A7lojth A STl A DNA7ZE E |5
F copy’t HE tlSedE F AEE BgE
71 Y] & oo MEA We| oy ARE
o] A5 ook ghrl,

[’H]-thymidine incorporation assays S7)
M dejvbe DNA HAEE SHsts Ui
o2 *Ho2 EAE thymidine® A To] o

A~

T

=
L

i

QA7ZE Hes e HEE o A4FE ol
5% [PHl-thymidine® %¢& B -counter®
Zxete Wyt ® 4¥ddE [PH-

thymidine 10uCi& A% 2d @ 3719 A
k1 18A17F Bt A st on) B -counter®
ingl CPM #& wzo v 3] z}iﬂ—:—-
&g  BHew o= ’
R*=0.9512 uWEIIA §9042
BolFE) ole fihe Folvt
#8le} HepG2.2.15 celle] DNA EA 2
3 Hog AQAEE o)

NIH/3T3 fibroblast® & 3 (differentiation)
7] olde] A ARHEAZE 3o o
ofg] Hd T glo] EEF F o o
A& Yeld7] dEo] oncogeneel ol
3 AlgEE A EZFoj) ufgtA 2l of
AEF EdAFL 9o wabolAlA
pcDNA-XE  transfectionA] 7l
NIH/3T3-HBx Al ZF& A}l§3tgch

2 A8 M Transfection 4 o2 AL£3
Qiagen ~}¢] Effectene transfectoin reagent
= 71&9 liposomes ©o| &3 WHA ¥
A AHE ZoE DNA-condensing enhancer
& o|£3l9 DNAE $&/47 ©g, oF
Effectene reagent® coatingdtel micelle

o) 4

I daB e



- digkaelEtal A ¢

structure®  THET. AEZ g -‘?—5—‘?51
vector® AME <¢row  gusli= AL
serum®] E£%€ mediad) A & efficiency”}
I cytotoxicity7t Ho] £ A@E =i A3
gk oA

pdd MAP kinase(ERK1)®} p42 MAP
kinase(ERK-2)& @A71x <&z MAP
kinase family ¥ 714 ©eo] 975 A2
2 tyrosine kinase® ZAIE A 7= growth
factor, protein kinase C activator,
phosphatase inhibitor & <32l ¢iAFE] 28|
g 88} o8] MAP kinased @A 3=
threonine @} tyrosine 719 A Akst
{phosphorylation) sl 2] 5] ZA5 =
ras-raf A& HAE 32y MEK(MAP kinase
kinase)ol| 9lste] A4St ZAEHE Ho=
g Ao,

HBx ©92e& rasgE #AAIH
tvrosine®] <¢l4tsE Eslel ras-raf-MAP
kinase A& Ag AAE 4542007, 4

3
FAANA Aoy o MIAPEE FA
18 FHA ‘?J°11—3r Ro] o}t

b} A ogrlel] fHxe] ARG =
gk QArslo] o8 Aol “H—‘F:Oﬂ QF%
ol A HEgsMeE 2 29E
g goh getA] $Ee ol ‘33 °ﬂ 7]
%3t NIH/3T3-HBx cell® 64
serum starvation A7l F, 2%F 34 ]Z_P
seruml.& =8 vhE Ty
Erkl, Erk2¢] 1438 &4
%E9] Agle MU FULe serum A e}
EAle) Ayt mg dAH gRToR
Erk®] inhibitor® €2 PDOR059E X 2| &t
Stk NIH/3T3-HBx cellE 6417 &<t
serum starvation A7l ¥, 2% 2 3413
serume 2 233 g WAL &
Erkl, Erk29] ?l&ﬂ% 45 A . oF
el s 3A17F Beke] 2% serum X9 E
of AldstH Tt %‘E—‘E 2% 500ug/ml< /\}
sttt

HA pcDNA-XE transfection? 71 of
7} pcDNA1THE transfection”] 7l &4 o)

saich 2

lnm{n_‘&o}ﬂ

oo > 1o @ QS

M

Z
=z

2 m«i 4

204 A3z 53 9% - (473)

Abele] ol & Fig. 4914 & 4 Utk &, 2
< 2AqAM ZE HYE Loz EFIIT
NIH/3T3-HBx9 Erk7} E4 ¢ Eo] d4ks
Hol &2 ¢ # en, o= HBV-X
geneo] UAEE EFAAZIGOE 7€ K1
S dAslE Aot o] AL transfection
o] Z HALELE HogFam v adxz
PD98059 oA pErke] %ol o] ®
37 %2 AL AT # e olE ok
fA nFAFEE Fr)

283 pErke] wetern blote] #Id A &3
A Axds=E wkdstn JertE AH R
A& Z€& sampleES 7HA T Qs #A
glol Erks 3T 4 e Erk western
blot& A3 3sl¥ . NIH/3T3-HBx cell& 64
7t E<QF serum starvation A7 &, 2%
serum® 2 3A17F ¢+ AHEE g, g
2 —r% 0]'04 Ellxl Erk’7°] O]}‘}'ﬂ‘% %7‘:}5‘
Ak gEeol AHEle 3A3% BUde 2%
serum A glgt FAO AlgsHon o4E
500ug/m ] TEZ A&ttt Fig. 5914 &
5o], Erkel %ol A2 wHalglol 4
& g k. ol At ME Y
Aol olFd ggg 4 o E
Aigere Moz AAATteE 3
Mg 5~ glog, ueh A AMmEE ¢ ‘Q‘@
AA e LTAE 7AE AL QzET

oAl el #eke] pErkel #ZAF I
% Erkel <2tatE FAaAgdoezm NEF7)
1232 AAsl= £33V} HBxAg Eol3o =
283k AJAE FA8H7] A8k peDNA-X
£ transfection A 7]1# & NIH/3T3 A Zel
st mEzkx wEom ANEE Ao
pErks] &g &FAsdom 11 Z4E Fig. 6.
3 Z9th. HBV-X gened X317 @2
NIH/3T3 HZTEL F9F  serum
starvation AlZl &, 2% serumS.Z 3A T B
¢ AFE i, dHAAE &5 Erkl,
Erk2¢] 14telE &850

Fig. 49} Fig. 6& uvlxsd =R™, Fig. 49
8]3te Fig. 69 sampleE7+e) zej7t o 2+
€ ¢ 4 9ot = Fig. 69 PD98059 &)

rfo

4%
%

r)4
o Hu _L 2 noi m

ulo
@
>
r:i



(474) . - Jang-Hoon Lee et al  Study on the Anti-Cancer Effect of Acanthopanax Sessiliflorus -

T pErkel o= & Wiyt Rolx Ut ¢
AT, NIH/BTS“'HBXC‘]] A PD930597F pErke
AAEE A EF AL HBxAgY ZEF
ZHed g Ad = Ut

$AE olE ABEAMI] H3d WA
Densitometer2 band® YW=& ZFAH3t1 of
T A8RE B olde aiEZE UgW
o WA gETE 12 F1 ARAYTY ¢
S 19 g v &R Yedd o E& B
sle] HBxAg 591 Erk Q43 dAz&
< #Fdsd

o) A3 AMEE HBxAgel 23 Erke
JA4FE Bojxer JAFL ¢ £ Utk
o] Ade YoM HHHEgE DNA T4 o
A el dEd BAAESH 7|6E A A
= A02 AMEE HBxAgd Y ¢4
AAst=w Folg dEQ HoeZ ARR

Lot ¥

v.d 2

T

2 d7E 53td ded 22 ZES
%t

1. A MTS/PMS assay & ZHLAE
F HepG22.159] 48 AdAdeE 3471 o
Ak,

2. ApkE [PHl-thymidine incorporation
assay’“L A EF HepG2.2.159] DNA #©H4
< gAstE EF7F dUTh

3. AT HBV-X gene®] MAP kinase
9] AitstE JAste A7 ddh

ol Z#E E W, AmkeE HBVE ¢
@ 2eade dASe Tt JE Ao
A

bES, ol We ALY ATE Bl
dgAEd BE A4AE A5HE €Y F
e Aoz Amd

Acknowledgement : ©| =E& ¥
FhdAd A8 gLz rEdFTHLA

de d7n =AY
pcDNA-XE A FsdF =4dTa9
SFdEAE A ZA=E YT

64

b

il
=

=8

LEAA, 9d A3 SAAR, 1999.

2.Sheila Sherlock & James Dooley, Diseases
of the liver and biliary system, Blackwell
science, 1997.

AT HANTGE x4 FAH, AW, A
£, 5FstdA T4, p274, 1989

4, BEL, W ER, PUSPEIEREIN, WL
e BB R4l ik, pp.185-8, 1994.

5.Lee HS et al. X-gene product antagonizes
the p53-mediated inhibition of hepatitis B
virus replication through regulation of the
progenomic/core  promoter, Journal of
biological chemistry, 270(52),31405-12, 1995.

6.Ronald Swanstom et al. Transduction of a
cellular oncogene, Proc. Natl. Acd. Sci
USA, 80:2519, 1983.

7.Schwab M; Varmus HE: Bishop JM,
Human N-myc gene contributes to
neoplastic transformation of mammalian
cells in culture, Nature, 316(6024):160-2,
1985,

8.Stuart A. Aaronson, Growth factor and
cancer, Science, 254: 1146, 1991.

9.Robert A. Weinberg, Tumor suppresor
gene, Science, 254:1138, 1991.

10. Wafik et al. WAF-1, a potential mediator
of p53 tumor suppression, Cell, 75:817,
1993.

11.Haper J.A. et al. The p21 cdk-interacting
protein Cipl is a potent inhibitor of Gl
cyclin-dependent kinases, Cell, 75: 805,
1993. »

12.Diamantis ID et al. Hepatitis X gene
expression in hepatocellular carcinoma, J.
hepatol, 15: 400, 1992.

13.Kekule et al. Hepatitis B  virus
transactivator HBx uses a tumor promoter
signalling pathway, nature, 361(6414):742,
1993.

14.Benn '] et al. Hepatitis B virus HBx
protein deregulates cell cycle check point
controls, Proc Natl Acad Sci USA,
92(24):11215, 1995.



- ol RFE A 2A C Emgre] ¥GAF B AT - (475)

15.Schaefer S et al. Properties of tumor
suppresor pb3 in murine hepatocyte lines
transformed by hepatits B virus X protein,
79(4): 767, 1998.

16.Chisari FV et al. Molecular pathogenesis
of hepatocellular carcinoma in hepatitis B
virus transgenic mice. Cell ; 59: 1145,
1989,

17. Anthony PB. Liver cell dysplasia: what is
its significance? Hepatology, 7: 394, 1987.
18. Baker ME et al. Hepatic metastasis: Basic
principle and implications for radiolgist.

Radiology, 197: p329, 1995.

19. %%, @4 BY ztde oig AAHLH
o] &3, A28 FFE=dI(EE)=EF,
g+ ALY 8], p18, 1995. |

20.3%35 9, H4E ol& TIAEAH L
23 A7, BEr)€A, p3s5, 1992

21.0]ZF, AR A F5H B AEH
AT, A28 FEgedIFE)E=FR, U
g3t ALY 3, 123, 1995.

22. AR, MBI EITFROSEERTE. B
BMEgHEE PR EE, p.15, 1995.

23. Jong-Chol Cyong, Minori Furuya, The
elimination of HCV in chronic hepatitis C
patients by Kampo medicine. The 8th Int'l
Congress of Oriental Medicine, pl66, 1995.

24. %4, o]&ZE 793 A study on the
therapeutic effect of oriental medicine on
hepatitis B, 73 3] ) &}, 13(3):298, 1997.

25. 014, ¢EE, AV, x5¥, ojdF, A
A3, dAYNEE, A5G T4, pplsd-5,
1993.

26. Timothy A. Bird et al. Interleukin-1
activates p54 mitogen-activated protein(MAP)

kinase/stress-activated protein kinase by a

pathway that is independent of p2lras,
raf-1, and MAP kinase kinase, Journal of
biological chemistry, 269(50):31836-44, 1994.

27. Jacqueline Benn et al. Hepatitis B virus
HBx protein activates Ras-GTP complex
formation and establishes a ras, raf, MAP
kinase signaling cascade, Proc. Natl. Acad.
SCI. USA. 91 :10350-4, 1994.

28. Margherita Doria et al. The hepatitis B

virus HBx protein is a dual specificity
cytoplasmic activator of ras and nuclear
activator of transcription factors, The
EMBO Journal, 14(19):4747-57, 1995.

65



