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Objectives: Hepatoma is a very serious
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 Injinchunggan-tang (Yinchenging
~ gan-tang) on inhibiting cell proliferation

and DNA synthesis in HepG2.2.15 cell
lines and on inhibiting phosphorilation of
oncogene (MAP kinase) in NIT/3T3 -HBx
cells. :

_Methods:  First - we confirmed the
Hepatitis B virus producing ability - of
HepG22 15 cells.  To  investigate the

.__'antl cancer effect’ of Immchunggan tang
: (Ymchenqmggan tang), ~did - .-the
- .':M'IS/PMS assay, [SH]-thyrrndme mcorporatlon S
-assay and transfection of pcDNA X. We
_expression.

. measured - the . gene

qinggan-tang),

Results: Irumchunggan tang (Ymchenqmg
gan-tang) . showed the suppressing effect
of HepG2.2.15 increase in the MTS/PMS
assay and the inhibiting effect of DNA
synthesis of HepG2.2.15 in the [3H]-thymidine
incorporation assay. Injinchunggan-tang.
(Yinchenginggan-tang) also showed the
inhibiting phosphorilation effect of MAP
kinase in HBV-X genes. _

Conclusions: From the above .
Injinchunggan-tang (Yinchenginggan-tang)
is thought to have an anti-cancer effect
on .the hepatoma  from " HBV. It is
suggested that further studies on  this
prescription would give‘ us . a- better
medicine with an anti-cancer effect. -

Key words: Injinchunggan-tang (Yinchen
hepatoma,  oncogene,
phos-phorilation, HBV-X gene ‘




- age s

LM B

Syl e Ao 40018 E 50
 FAY A FAA 1998 AASI
glod E3) 7tgtez A% ALELS $EY
27 A 198 AR se A2 HIEHA
gl AAAdezE DgeE AF Al
il 10000008 & B A2 FAHHIT
= R s R ’él-ﬁ% o, 7kbe 7hgdfol
g2 olglgo] H& olXLEI FdolA
ol A &3 Aoz 2#HEA o’ HAH
02 FHEO FEHE FA gojr o]g
Az g BHol F2 FUstn e 4
z%o]r,}.

7kebel FFo Ul R A VEL
Higo M HE doistet. L M UM E BEME,
FEEE, IR¥ T FEAA FAIE F3e
PIRE 2 dafio] dldt @ V&S
el oulo} QoM 7hete] @Az HH
3 BEe] Jdulm A EE vlojgiaA A
o EpgRElyy g FFHFHololA, &9
QA AR WAAZ Az ZEdlA
S&51 9l

£ AP AEH WEEEEFES AD.
200637 Vel WmRie] X go] AHE¥ W
PR BN A kRS BRetm abkk, BET,
R, W %& 7Iug AWez didelA
lol#] A4 7HAZe] AR FHHAFIES =
F2 HHEA ALEEo] &t HTol = Wik
BRHBE EASt] miA FEBREE EW
LA 71v BY Mk dHlolgi29] HBeAgd
seroconversion®l HEM AT MEFE7F YLl
®EAATY. ety B Age HBVE 9%
e gxdd AR FLHG

2 A¥o] AL£8 HepG2.2.15 cell lined
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Table I :

(Yinchenginggan-tang))

S
flo % 1o

Contents of Formula (Injinchunggan-tang

Herbs Botanical Name (g)
e : Artermisiae Caillaris Herba Mg
Mo kig Sanguisorbae Radix 16g
Atractylodis Rhizoma Alba 12g

Ployporus 12¢

Hoelen 12g

Rubiae Radix 12g

Bubalus Bubalis 8g

Alismatis Rhizima 8g

Raphani Semen 8¢

Aurantii Tmmatri Pericarpium 61

Amomi Semen bg

Glycyrrhizae Radix 6g

2) cell line

HepG2 AlEol HBV7} integration®o] 9l
£ HepG2.2.15 cell line®}, NIH/3T3 fibroblast
AEZF FLFATF2e HF9 LA AA
Fot2 pcDNA-XE  transfectionAl 71
NIH/3T3-HBx A ZF& Agstgc”.

2. 71 &

1) kA EH]

BEEEFS 13 2% 156gE Round Flask
of Wi, YZr7lg FEd A FHF
1500mi-& 7Fsted 100TCTelA 247t4 28 &
FF32% & "oz odmsid odg 80C
EFHAA @%%%8 Atk olF YE tray
-40TA 3N TEE F&
WEA7 = 7}%5&%5 40Celst AF=
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0.4mmHge A 724175 ST AARAANF
ARz
Germany). ¥z AREL A g H5g(FF
£ 1 221%)%2 50mg/mle] BEE 80TAA 2
N7 B¢ FHF4 ¥ ¥ ultrasonication
< A FEE AAsY] Hsd
40,000rpmo 2 3027 fAEIs g FE9
& #Hsld 0.2um syringe filter® S 3% £
culture media®ll AAFFEE 34 4Fd
AL&3t o '

2) Cell culture

HepG2.2.152 10% Fetal bovine serum(FBS)
RPMI1640 mediag A}&3l¥ e HBV &3
AL FA87] A3 AdelFd =@k 400
pg/mle]  geneticing JMslFEAch. NIH/3T3
cell® 10% FBS DMEM<S Alg&3tden, 3
7C, COz incubatorell A  ul] %5} o},

3) HepG2.2.15 cell® Hepatitis B Virus
producing ability &<l

HepG2.2.15 celle] 8% Fol A=
HBV particle® %&3t=3 #ldt7] ¢4
AFE LA 5 wFd F AE oG
& AX¥o] PCRE 9% template® AM-&-38%
. PCRE Al#&z 1% Agarose gelol
loading®ts] transilluminator® bandZ& &<l
A=

4) &9 #gdFgFT AA

7t. MTS/PMS assay

AEFA oA I 2% & HFE
71 $1%<  Promegarl®] CellTiter 96
AQueous Non-radioactive Cell Proliferation
assay kitE Al&3ld MTS/PMS assays Al
gatdct 4 HepG2215 AIXES 96 well
plates] well & 10°41% EF3 otg ME7}
dleto] Bof B oz AR AT o,
AANE FoF FRUZ 4827 HeleHch
O F MTS/PMS(20:1) £9E well 9 200
A dolF T A 2AZ, A%, 4A3% F
¢t incubatoroll A ¥H-S-A1Z1 ¥ 470nm F3F<]
ELISA reader® OD.& 2A3sg.

1}, [*H]-thymidine incorporation assay

DNA &4} uX&= JAle] %8 HA53t

96

Christ LDC-A, Alpha 1/4,.

71 918l tritiated thymidine incorporation
assay(Amersham)E Al Y3t dWx A=X
2 24well plated] 10°7] 4 2335z, F4E
4847t ¢ HYd F  [PHl-thymidineg
10uCi=l Al 7z welld] 7}siFRAch 16417 6
SAZ F wAE 2ol 05N NaOHE 7}
3 F 4THA 44X T HHEAA DNAE
#%3}9 scintillation cocktail Smidll ¥ 8
—-counter® 4 3tF )

t}. pcDNA-X$ transfection

Ecoli stockg ©]&3l9 competent cell&
Azsts, o7)d]  pcDNA-XE  ##38
plasmidg 4 oA ®iF3S cloningg & ¥
ZZ3 plasmidE FZ3 o olZA 3o
HZog dolA plasmidE transfection Al
A Aol ALE3A

Transfection2 Qiagenrtd] A& (Effectene)
2 o] g3l Alaatgtl Transfection A&
12 well platedll cell& EF3ld 50%RB =
confulent? 7t =R, 7540 Buffer ECel
0.3¢g plasmid DNA, 24 EnhancerE 4
F e F A24A of 387 bgsty, o
Al 6yl Effectene reagent® YW1 & Ao]A
AZdA of 5EZE v F 400 10%
FBS DMEME # 4ojAd ojRAE& vjFgoj
YolA 37T, CO2 incubatorel A 1847+ <}
s F A E nEsF o

2}. Western blotting® E3 #Aa =g
=24

dAxaiE MEE F PBSE F 91 Ao
Wi lysis buffer[50mM Tris-HCl (pHR.0),
150mM NaCl, 05% NP-40, ImM EDTA
(pH8.0), 1% protease inhibitor cocktail
solution(Sigma)l& 78t HEE =%t =
- A[EE 47T, 12000 xgol A 1585 944
223ty AHQE FHd: BCA protein
assay Kkit(Pierce)& o]&3tyq d¥AFEE
=339 gz 29aAg SDS-PAGEE
o] &5t #2l8l3 gel€ transfer buffer(20mM
Tris-HC1 pH8.3, 150mM Nacl, 1% BSA,
0.05% Tween-20) 3&tollA  nitrocellulose
membrane(Schleicher and Schnell)sl  transfer



- FEA A A AT S HUdCRe M e - (507)

3 & membranes blocking solution(10mM
Tris-HCl pH7.5, 150mM NaCl, 1% BSA,
0.05% Tween-20) 3l A 1A]7ZF EQt EEW
A blotting A% F .antibody® 2%
TBST(10mM Tris-Hel pH75, 0.9%NaCl,
0.05% Tween-20)Fc} Ar2dA 1A17F =<t
BH-&-A1Zitl 2 % enhanced chemiluminescence
system(ECL, Amersham)g& AFg38le] ghulz
& A&

) Statistical analysis

EA A2 microsoftAle] EXELL program
& ARSI e, 7T T3 Blue A E]:TL°ﬂ
ug zolE Uyl ste LA E
A& AHE-3la, DNA A=l ofAlg %‘?

7te] ”543}74 |7} FA =] o]F FHEA
< dAsAT .

[II. AeZmf

1. HepG2.2.15 cell®] Hepatitis B Virus
producing ability <! _

HepG2.2.15 celle] w9k 29| 10% FBS
RPMI1640 ulf %] L of] A" oz HBV
particle® W&3teA sty s AEZE
48A1ZF Bk HlgF T HAE wjUdS AR
o] PCRE 9% template® A}838c}h PCR
£ A8l 1% Agarose gelel] loading3}lo]
transilluminator® 21 ZAa} HBsAg(+),
HBeAg(+)l &X84-& Y4 WEZL2LE 4}
£ A=z Ze YA<A PCR band7t e}
= Zlo] BAQH, ]7‘1°i HepG2.2.15

} Z HBV particles

a b
Figure 1. Bands of PCR products
b Media of HepG2.2.15 cell

a. HBV positive serum,

fFrAzre ket gAdel ghefAl st
< A8R7] H3ld ANEE 500
pe/mé,  1000pg/me,  1500ug/mts FTEB
HepG2.2.15 celle] 48417+ B¢+ A3 thg
HALE FAYLE EAHEA g3 AT F4
EE 2AY 4 JE MTS-PMS assays A
630}»\]:}1

MTS/PMS assayolA &A% formazan
productd &FF=(0D) #L HAXEX FHxs¢
s e2 OD e #ie AEFAY A
32 ouidle ZZ B £ 9o, o 9
& A9 on]AE A k17_3'5 7}A = Ao
Table IIol A B.& ule} Zo| WERENE
Eo] 3t HepG2.2.15 cell line?) A‘I]i?’#"é
= = HHs] F99U9A4 A E
4 4 AArHp<0.01). Figure 294 1—}5}‘4
Bhel Zro] F e wl#lsle] X FFPHH o
2 744A%s 4 F Uk

i J_‘. —{Ol
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Table II. MTS/PMS Assay of Celi Proliferation

Treated with Injinchunggan-tang (Yinchenginggan-tang)

Horb Concentration No. of Mean Standard Standard P value
(ug/m)  group O.D. Deviation Error €

0 3 166l 0138 0075

Injinchunggan 3 16433 0109% 00633

-tang

<001
1000 313287 02082  0.1202

1500 3 10247 00534 00308

O.D. : optic density

o] 500 1000 1500 2000

F igure 2. MTS/PMS assay of cell proliferation treated
with Injinchunggan-tang (Yinchenginggan-tang), which
shows concentration dependant decrease in O.D.

97



(508) - The Journal of Korean Oriental Medicine : Vol 20. No 3. 1999 -

3. HepG2.2.15 A E2] DNA A%
AMEF71F9 S7l9A4 doju= DNA
e =737 989 [*Hl-thymidine
10uCis HAE E¥ § F719 AN 18A1%
2t Hgsgel. B-counter2 %% CPM
(counter per minute) < FZ=ol ¥l
Aegdrgdon #HiHe HATFE BHIYowH,
figure 3o} o]  y=6095.2¢ 0%,
R°=0.89522 YENA frelAdgle #AATS

B9 ol HEIFNEY Fdot
HepG2.2.15 celle]l DNA EA4E dA3l0S&
HojFE= Ao}

Table III. {*Hl-thymidine Incorporation Assay of
HepG2.2.15  cell DNA
Injinchunggan~tang (Yinchenginggan-tang)

Svnthesis Trealed with

Concentration Mean
erl S
Herb (ug/m!) CPM. D
o] 83205 - 987.8282
500 29915 1237437
M2
1000 1469.5 138442
1500 1345 55.15433

C.P.M. & counter per minute

SD ¢ standard deviation

9000
8000
7000
6000 |-
5000
4000
3000 &
2000
1000

ot . A
0 500 1000 1500 2000

Figure 3. [PH)-thymidine incorporation assay of

HepG2.2.15 cell DNA synthesis treated with Injinchunggan-
tang - {(Yinchenainggan-tang). Graph shows concentration

dependant decrase of the level of thymidine incorporation.

4. HBxAg®| #&o] m3&
ghefo] HBxAge] TradEAol

2 A 13
FRRe A4tstel vRle EHE #EF7
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(1) pErk western blot

NIH/3T3-HBx cell& 647 %<t serum
starvation A7l ¥, 2% serumlE 3A)17 =
o}. ;q..:l-§-_L 1;}..0_ r,].uumg ‘ig}_oq Erkl,
Erk29] Axtstg EAso azn FAe
500pg/mie] T2 3A17F F<e] serum A&
of BAld AgEH =3 ¢4 dRTFo=
Erke] inhibitor2 2#2 PDI80S9E &3}
H .

M pcDNA-XE transfectionA 71 o
3} pcDNALTHE transfectionA} 7] AT
Atele] Aol & Figure 4014 & 4 k. F,
é“’ ZAAA 22 AZYE Loz EF3)

3 NIH/3T3-HBx® Erk7}F %"q g Bl ¢
’&5}5104 A&e & & 9lon, HEEFES
Fog Fele 43t FAFAUEE B
&1 9tk 2y PDI8059 A ] wtel A
pErke] <Fo] othzl W] e Aoz
207 4=

1 2 3 4
Figure 4. pErk western hlot of NIH/3T3-HBx

It Injinchunggan-tang (Yinchenqinggan-tang)
* control(NTH/3T3-HBx)
: PDI8059 SuM

(o]

DI

! negative control

(2) Erk western blot

pErk"A]”y wetern _blot©] A dasE

g wldsln Ve 4HEY] $8 Ze
sample—‘é—% 7R3 AAtske] gAglol A
4l Erk ¥& £AHE # = Erk western
blot& A3ttt NIH/3T3-HBx cell& 64
7t E<¢F serum starvation Al 2%
seruml 2 3A17F B¢ S ug, wuA
£ F£38to] Erkl, Erk2 4§ A3t o
AE 500ug/mle] BFEE 347 S9ke 2%
serum #elel F Al Al#ESC Figure 5
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Figure 5. Erk western blot of NIH/3T3-HBx

1t Injinchunggan -tang (Yinchenqinggan tang)
controld NIH/3T3-HBx)

PD98059 SuM

negative control

& W

(3) NIT/3T39] pErk wetstern hlot

Hell A vield gefe] pErke 7”\:"3‘.1}
Z Erkel Q4tsls garNgozq MEF7)
APS AAstE G377 HBxAg ——TO]@,P_E
gk ZAAE #FlEl7] #5te] peDNA-X
£ transfection A7) % &€& NIH/3T3 A 39
det shaslA wyem Aag At
pErke] %< #As¥ o 1 Z3E Figure

6 Z #Zu} NIH/3T3 *ﬂ & 6A7F Fot
serum starvation A7 % 2% serum® ® 3
Al B AEE O, GwEe 6o
Erkl, Erk2¢] <Ql4tstgs FAsE9ch dAas
S500ug/mte) =R 3A7 EAY 2% serum
A el Aol A& Rl

Figure 42+ TFigure 6% #Hlzs »n3
Figure 49 ®8]3}% Figure 62 bamplev—/l'ﬂl
Aol7h o #&g & F'3Urk = Figure 69
PDO8059 AT pErkel %ol & WIS
o)1 et whgtA], NIH/3T3-HBx) A
PDO80597}F pErks AAZ&£E 31x Fg A
€ HBxAg9 Z&zg&d od Y 7154

S HAE S ol

1 2 3 4
Figure 6. pErk western blot of NIH/3T3

=209 A3z &Y 9% - (509)

I: Injinchunggan-tang (Yinchenqinggan-tang)
PD98059 5uM
PDY8059 50uM

4: negative control

)

@

e g HIFEMNIr
Densitometer2 bandd] ¥=& ZFAHs 1 ¢
F AERE B8] o9 o) Z(figure 7)
2 e 5 dz2E 12 31 A84
el ¢S dzTd g 8&2 vehyo
o] £& vlmsled HBxAg Eo)ZH<l Erk ¢l
e AdAREE AYeErtE #@edstd 2t
=y

obef e} zho], WHEKIFATE S HBxAgd) &%
Erke<] ?_’&ﬁ}—— Fol 3 9121] 3l Aoz A}
g9t webA WSS HBVE A%
B A g <Az Add 5 g

= 7hs4e ¥ M3 Az ¥ & o

| anHEB
BNHIR

Inirchuregererg [28:21i°]

Injinchunggan-ang PDIBSa

B

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

A Erkl(44kD), B @ Erk2(42kD)

concentration : 300pxg/mi

values represent relative density of each bands
regarding that of control as 1
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oz gdog FoJde] HBeAg &4 EE
2ustdch AL anti-HCV ¥4 #8348
ez e Fojstedd HCV-RNA7ZF £
Agcn Busgch 0 WEETFY
28 gA7dA PCRE ol &3l £3% &
ZAE2 wiolglx9 7yt HolFAE H:E
M..L. ALT AST"‘ Im{}'JP\J ﬂr@’yiﬁ:ﬁ’a I‘TJ

A7 BY Bra dlolel e Hilieh o
48 Bl Adz: MZ4EE HBeAgd
seroconversion®| FEM: Ae HET ASel
wss .

B A" ALg"E BEEEETES AD.
200d A o #Eel Azl A4E
A o 7 % #5(""*1 WS PRl MR, SR
Hi, W & 7 Agez dgelA
vlolg{ a4 zhA el AR HAMNEE 5
EE WIAsHA ALgEo] gioh WEEFE S
il ks, BRI BRI YW (LR
MRS R B airs BR REske
‘=o} z_}-_g_o‘ olt— ol—..g_E.—' ?1\»]5}0.] 010134
Mg 2o FBEL FEWTHONA FES
DIERRE R o 4%3} Rnoezg 7
101 ATH. WM B Aure ?'?iEH 12 94
Foll A B *""ﬂ e & F
oz #HdEUa, 3 HBVE g 7&%‘%‘
Aol = R*}z“" 74 o2 AzhE A

HepG22.15 celle] ¥l Fo 10% FBS
RPMI1640 WA HAHogE  HBV
particles W&at=x gtz ¢1d) AEE
48A 7 Bt wickd F OME oSdE AF
o] PCREZ $1% template2 AF&38t%t}h PCR
& Algsta 1% Agarose geldl loading3}e
transilluminator2 #<13 23, HBsAg(+)
HBeAg(+)8l A8 HE 44 WxToE A}
23 Zlz 7&—3_— Aol PCR band”} ‘}EF
e Zlo] #AdEn, o] E HepG2215
celle] Hf <2k | AaH o= HBV particled
W& dhe A AP AT

HBV X ##z9 1Y S
oxjEe 9L dunrz g3 Hx RE
AN E8E S00ps/ml, 1000pg/mé, 1500ug/md2]

T2 484178 EoF A g8, AT F4
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fols

e
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2
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2
ol
2
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g ZAY 4 Y= MTS-PMS assayE A3
geitk. MTS/PMS  assaydlA &A%
formazan product®] OD & AHZ 22 Zs}
vlgslnz FIPZo Fie & MEY F
2ol AAFE uidte ALE AAHACL
AP Hn HEEFESE 598 4872 F
o Fxo vEste] FFE FAA Fa
He Ao el u(P<0.001) ol& Wik
HBEFEel AEZe] S4& AAsts 2947 9
RAolgte 7t3 S 7+5EtA At
[3H]~thymidine incorporation assay< cell
cle 9 S7lolA dolvii= DNA EAZFS
AlE WHoR 3HO® ¥AE thymidine
g A X AN HF Odg, HMEZE =
o AE ol &fF
B-counter2 FAst= Wolr) B "a‘%
A& [3H]-thymidine 10uCig AX &
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