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ABSTRACT

The Effect of Injinchunggantang-derivative on Proliferation of Hepatocyte

Yong-Jin Park(O.M.D.), Young-Chul Kim(O.M.D., Ph.D.),
Jang-Hoon Lee(O.M.D.Ph.D.) and Hong-Jung Woo(O.M.D. Ph.D.)
-Dept. of 1st Internal Medicine, College of Oriental Médicine, Kyunghee University

The purpose of this study is to evaluate the effect of Injinchunggantang-derivative on
proliferation of hepatocyte in rats. Cell viability is studied by MTT assay. The gene related to cell
replication such as p33, wafl, bcl-2 and bcl-xp is quantitized by quantitative RT-PCR and the
proteins coded by these genes are studied by Western blotting. The results are as follows. .

1. The hepatocytes cultured in medium with Injinchunggantang-derivative showed better viability
compared with control group in MTT assay, and the hepatocytes cultured in medium with the
Injinchunggantang-derivative-and-ethanol-mixed group showed better viability than the hepatocytes
cultrued in 10% ethanol culture medium(control group), noting that Injinchunggantang-derivative
has protective effect on hepatocyte injury. There was no dose- and time-dependence.

2. In quantitative RT-PCR,

i) Bcl-2 gene increased significantly both in Injinchunggantang-derivative group. and in
Injinchunggantang—derivative~and-ethanol-mixed group, while it showed no significant increase or
decrease in other group.

i) Bel-xp gene increased 51gmf1cantly in Injinchunggantang-derivative group as well as in
Injinchunggantang-derivative-and-ethanol-mixed group.
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iit) P53 gene showed no significant increase or decrease in hepatocytes cultured in medium
with 10% ethanol and in hepatocytes cultured in medium with Injinchunggantang-derivative-
and-ethanol-mixed group, suggesting that 109 ethano! induced cell toxicity, thus increased p53
gene expression. o

iv) Wafl gene showed no significant increase or decrease in hepatocytes cutured in medium
with Injinchunggantang-derivative, while increased in hepatocﬁes cultured in medium with 10%
ethanol and in hepatocytes cultured in medium with Injinchunggantang-derivative—and-
ethanol-mixed group, suggesting that 10% ethanol induced cell toxicity increased wafl gene
expression.

3. In the study on protein by western blotting, the band of bcl-2 and bel-x. were widened in
Injinchunggantang-derivative group. Especially the amount of bcl-xi. increased significantly
compared with other groups. But in the study on pb3 and wafl, there was no significant
difference among those groups.

Above study shows that Injinchunggantang-derivative has good effect on cell viability and
that the genes resistant to cell death such as bcl-2 and bcl-xu are induced by
Injinchunggantang-derivative to resist to cell death by toxic agent. And this is reconfirmed in
protein study using western blotting. These results suggest that Injinchunggantang-derivative
has inhibitory efféct on cell death as well as protective effect on hepatocyte. Therefore this
prescription i1s recommended in various liver -diseases such as chronic liver disease and

drug-induced hepatic injury.
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Table. 1‘ Prescription of Inchinchunggantang-

derivative
WY G RE
B B  Artermisiae Capillaris Herba 25g
# &  Sanguisorbae Radix 8g
B it Atractylodis Rhizoma Alba 6g
¥ % Ployporus 6g
£ % Hoelen 6g
B & Alismatis Rhizoma 4g
JEET Raphani Semen 4g
#H & Awantii Immatri Pericarpium 3g
= #  Scirpi Tuber 3g
% I Zeloariae Rhizoma 3g
W 1= Amomi Semen 3g
H# ¥  Glycyrrhizae Radix - 3g
#EMR  Rubiae Radix 6g
NEEA  Bubalus Bubalis " 6g
Total 86g
(2) Bkl A

HEol AT K HEE SRS ﬁsa i R
¥ 430g€ 3AEEK 802 WM B¢t 26 &
M % Mo JEEstY I EHE 0T B B
BN B BEsta, iSRS (Christ LDC-
1, Alpha/4, Germany)E FIfste] 820ge] i
S 9o 19.07%° HEe Barch

(3) bty
MEREE S5 Hihmkgol RE
A ok 20~30ge) 48 ICR u}_,_

- BRBIYIRRZERT) & (EA SR T

2. A&

1) FFiEiae] o8 2 g
FA 20~30ge] v}+2E etherZ fMEEAZ F
fEleS yIBAsle B PYSAROI catheter® A
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&t} Catheterg F3t] 50mée] calciume] &

452l &€& cold Hank's Balanced Salt
Solution (HBSS)E &3 FFAY HKRMEKE Bk
3k, ThAl 37Ce HBSS 20mE kst
HBSSZE & #Est # 02% type IV colla-
genase 50m{E perfusionA| A & T 9l
E SEd MEEYE FHlkE: S8R
CollagenaseZ £ #d FFEEE oA sieved i#
BAA 833 SR S BERD BIED
& BrEIIT Sieved #ET FEEES Bk
3ol HBSSZE #gdt # 800rpmoliA] 57/ #il
SEEslE BRE 2B KESIAT kel Ed
FFifE= RPMI 1640 90%S} Fetal Bovine
Serum(FBS) 10%9] BEKMA sl

(2) FrAfac] e eV

FRETRD EH 1gg 100mee] k7K =
o] 125CelA 204/ BEIATH WEE e
10u8/ml, -50ul/mé, 100x/mee] EEZ SN
£4 OHRME, 120, 24BFH, 36H:R, 480%F, 60
Fpf, 7T2R5R0] BT # 0.1% trypsinS = fHff
£ [Elk3le protein, DNA, RNAE #hiistsich

Frimfge] oI #y HBEY HES 10%
ethanole] W&E HEiolA 6WFR FIEKT # IE
W ORE Afusted 1885 thel HIES A

. % B

1. MTT REES

(1) MTT #HREHF 2 mE _

MTT S5mg/mé& PBS(phosphate buffer saline)
o =] pH 752 W& % 0.22ume) filterZ 158
3t} stock solutiong TEATH 2 #% 10'71¢]
MRS EEstT e 100429 cell suspension®ll
10p¢ 9] MTT stock solution® ZEpnsth

(2) BFRRIET REENBTE

148

MTT stock solution® cell suspension® #in
& REE 37ColA 3wk RET £ 10049
004M HCl in absolute isopropanole #%#% 9
wello] Y3 Z {EA 38l blue formazan crystals
£ 723 BBRAZRY. BFY Bt Bd H
570 nmol|A ELISA(enzyme linked immunosor-
bent assay) readerZ OD(optical density)E RIE
Eiia=a

2. #8 RT-PCR

(1) RNA®] #hiH

@ GSS solution?] B

250g®] guanidine isothiocyanate2 293mle] 3
R KA 9E #% o7]e] ©hA] 0.75M sodium
citrate 17.6ml®} 10% sarkosyl 264mlE %ol 6
5Tl A stirring?F # filtering3te] WE3II

@ Solution D9 HfE

GSS solution®] 2-mercaptoethanol€ 0.1M9]
BEZ go] 8fFsiAch :

@ 10709l #@Haol solition D 50048, 2M
sodium acetate, pH 40 504 & %o & E&
3t #% water-saturated phenol 500u, chloroform
. isoamyl alcohol ( 24 : 1 ) 100ulE %o} 108
fd vortexing®te] iceol 154 kkEstAch

@ BREBKE 15000mpmolA 2050 &Oost
3t EERS 455 RS FES  cold
isopropanol 1000u4E Yol -70TColA 24Kk T
TRA Z ot

® 15000rpmel A 204R &L BESY] BHRS
Frsd # RNA pellet€ 100% ethanols} 70%
ethanol2 s % 30102 RNase-free waterell
=9 spectrophotometer® F|fA3dte] RNAY E&
HiTE 3 o

(2) c-DNAS] 8ifF
O 9= 22 Elez ABE Raestd
Reverse transcriptase buffer 24
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Random hexamer (10 pM) 18

AMV-RT (10U/p0) _ 18
dNTP (10 pM) _ 118
RNase inhibitor 0.5:4
RNA 1ug

@ BEBEC 20u7t HEZ sterile waters
FRING % 42CAA 155H HESA

® % ol 80us B o BA® &
PCR XFEo FIF3ITh

(3) Primer®] BifE _
KH AfEHEEM] (ES Bioniafte] KiH
&to] BI{FE Primer® BEASI (EFRASIAC
@ GAPDH
: Glyceraldehyde-3-P-Dehydrogenase
@ bcl-2

. (sense) 5'-CTT TGA GTIT CGG TGG.

GGT CAT GTIG -3 -
(antisense) 5'-TGA CTT CAC TTG
TGG CCC AGA TAG -3
@ bel-xw
: (sense) 5'-GTG AGT GGA CGG TCA
_ GTG -%
(antisense) 5'-TTG GAC AAT GGA
CTG GTT GA -3
@ p53 '
: (sense) 5'-TCT GTC CCT TCC CAG
AAA ACC -3 |
(antisense) 5'-TTG GGC ACT GCT
CGC TTA GTG CTC C-3" .
® Wafl
: (sense) 5'-CGT GAT TGC GAT GCG
CTC AT -3
(antisense) 5'-GCG CTT GGA GTIG
ATA GAA ATG -%

(4) RT-PCRS} K& EE1L

: #1194 A1E £5Q B3I -

@ % cDNAE #%Ro=2 &7 Zo] HHE
E&stgo
10x amplification buffer 1018
mikture of dNTP (10 pM) 514
GAPDH primer 1 (10 pM) 28
GAPDH primer 2 (10 pM) 28
template c-DNA 440
H:0 : i
@ GAPDH primerE FlAsld L9 fE#Ho.
2 PCRKMES lEfTsHA

First cycle
Denaturation 5 min at 94C
Annealing 1 min at 59TC
Polymerization 1 min at 72°C
Subsequent cycle
Denaturation 1 min at 4C
Annealing 1 min at 59C
Polymerization 1 min at 72T
Last cycle
Denaturation 1 min at 94C
Annealing 1 min at 59°C
Polymerization 10 min at 72°C

® PCR products® 2% agarose gelolA
100V, 1047 BERKEISH % densitometer
& FIF3Y & bandd] 718 TELSA
1= 2

@ 1X PCREES #RE +ZEE RNAY B
< #BEstY ZE GAPDH PCR products
9 E& X20%ANE E&EL A

® 9ol BRE vlHOZ target EET o
% PCREFES Me1Tste] HBHH EELLE
AT o
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3. Western blotting

(1) ¥ERaXEfs<t RAEERS BF
. @ Cell washing and scraping into ice-cold
PBS (pH 7.4)
@ Cell pellet (400rpm, 10 min)
® Resuspension in lysis buffer;
NaCl 0.15M
Tris 10mM (pH 7.4)
EDTA 5 mM
Triton X-100 1%
Protease inhibitors;
Phenylmethylsulfonyl fluoride 1 mM
Aprotinin 0.23 unit/ml
Leupeptin -10 M
Benzamidine 1 mM
@ Incubation on ice for 10 min.
'® Centrifuge (16000pm, 20 min) and
protein quantitation
® Recover supernatant (cell lysate)
@ Add equal volume of 2X SDS sample
buffer?)
Heating at 95°C for 5 min

(2) ERIXBT blotting
O ERXKEP

Polyacrylarmde gel: 10-20%

100 pg of lysate protein per lane
@ Blotting : blotting buffer+=

20mM Tris

190mM Glycine

20% Methanol

Voltage: 100 V, 1hr, 4°C

2) = SDS sample buffer : 0.1256M Tris-HCI(pH 6.8)
4% SDS, 20% Glycerol, 5% 2-ME

3) * Ref, Cell Growth & Differ 2:235-243, 1991
Anal Biochem 150:76-85, 1985
Cancer Res 51:6529-6538, 1991 (0
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{3) Detection
(O Wash membrane with PBS for 5 min(50
ml)

@ Incubate in Blocking Buffer for 30-60 min
(50 mb

@ Dilute primary antibody in Blocking
Buffer (10 ml)

@ Incubate with primary antibody for 30-60
min (10 ml)

® Wash for a minimum of 2 X 5 min in
Wash Buffer (50 ml per wash) 4

® Dilute biotinylated secondary Ab 1
20000 in Blocking Buffer( 1gf of
secondary antibody in 20 ml of Blocking
Buffer )

@. Incubate with diluted secondary antibody

~ for 30 min '

Wash for a2 minimum of 2 X 5 min in
Wash Buffer (50 ml per wash)

©® Dilute Avid-AP conjugaté 1:20,000 in
Bloc- king Buffer( 1z of Avid-AP
conjugate in 20 ml of Blocking Buffer )

0 Incubate with diluted conjugéte for 20

min. _

@ Wash for a minimum of 3 X 5 min in
Wash Buffer (50 m! per wash)

@ Incubate for Alkaline
phosphatase Substrate Solution (5 ml)

5 min in

‘N, K&
1. MTT assay
MTTE# %St blue formazan crystals& RFEA]

7 #% ELISAS FIR$ AEKRT Table 29
£Z fERstATh
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1) Normal#¥, control# = BSBEERFIZMERSE
BEY HE

Normal### 10% ethanol€ @EHE3 controlff
o) EB & RBEEHE 0DY ER/ F=dA
controlfifel| A #EfadEsl &% £FEENS KT
7t BZE=JHFig. 1). Normal# 3 control® <
o 10ub/ml, 50u8/ml, 100:0/me] 37}R| MEREEFEE
SEATERE-S OWFMH], 12008, 24B%M, 36HFR, 486F
fel, 60WRME], 720¢fS] 77179 ReRIGIE BZ2st
o} EBREFFBIR A TS RS BED, KR
2 BEd BR 10u/nifFdNE normalBEd
Hegsle] 24B3RE, 3R E Mol BT
Us A B e Wkov, 28mMQ ikl
Aol normalfde= ZA R/ A Eut
(Fig. 2). 50pt/mi#¥ol M+ normalfEs} Hugisto]
245 A iEMEe]l A ETEAY —m
&SR Holw, Umx KAl EHEL 48
EER) A normalBX o} ko] Ehnste § AA
EZRE7Y A R Fig. 3). 100p/meFFol A&
normalffz} ksl 1285R), 24BEREANA Gk
o] A ETHALU A —KinQl BEo2
Holn] 48KiMIo A normalf¥E.th #Eio] @fns}
£ 5 nomalBd =34 £ES =] LUdthFig
4). ST BB EERFS control
FEO iEiEe] =kott normalfEel] vlsiME K

mM7 EEEE A9 HEME Az, BES
BEEE BRENY SBRERC HBHNCE ¥
kot FHIE Bike AT

Conperedf N & Cortrd

Fig. 1 MTT contrast of non—treated and 10%
ethanol treated cell

Effect of Hrbrrrecton)

Fig. 2 MTT contrast of non-treated, 10% etha-
nol treated and low Injinchunggantang-
derivative(1014/mé)

Table. 2 The effect of Injhinchunggantang-derivative, 10% ethanol and mixed material to

prmary cultured cells in MTT assay.

6hr 12hr 24t 36hr | 48hr 6Ohr Tohr

Normal 078 077 074 069 0.63 068 069

| 1040/md ] 074 069 0.77 078 0.65 0.59 066 -
sobAA [ 50u0/me | 072 0.74 0.56 0.68 073 0.66 054
10044/mt| 067 059 058 064 071 0.65 0.69

10% etcl'loarrllté)rloireated) 056 058 062 051 049 0.4 043
10% | 10ut/mt | 064 069 061 0.66 063 0.58 055
ethanol 5o 0/me | 061 067 059 063 058 058 054
seFaAA [10040/m0| 064 059 063 057 055 052 053

Densitometer2 BIZES #£29.
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. Bfiect of Hsbrmed nedum —F

Fig. 3 MTT contrast of non-treated, 10% etha-
nol treated and middie Injinchunggantang-
derivative(50¢/md)

Bt of Hibredhigh)

2

Fig. 4 MTT contrast of non-treated, 10% ethanol
treated and high Injinchunggantang-
derivative(100¢4/mé)

(2) Control#f( 10% ethanolfHEFE ) = 10%
ethanol® HEEEENKS ESEIS HF
a0

Control#¥ 2 10% ethanol® BERHFFFEZMERS.

BABIME 10x0/md, 50ut/me, 100x/me] 371A]
o) JEERIT GRERA, 1285R, 24RER, 36RERI, 488%
M, GORER, 728ERNS] 77MA BRREBIZ BiZEstd
t}. 10% ethanol™ BEEEFIF-EMERS BEABH 2
10p0/meBE S controlfFE T} 2485 A IEHE )
a7t oA RS Baeln HEE EEel =4
MEEN T, Y] EiTHE ZA BEEHel 9
AtHFig. 5). 10% ethanol® BREREAT BB
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EAHA 50ut/ml e controlffEth GA] 2485
Mo Eiel ooy 2Mmes EHEE
BHEAIA oo, B #iTdE A B
Fikol AHFig’ 6). 10% ethanol® BRI
Biuskrre] BASH 100u/molAE controlfEE
o} ORFR, 1265R, 246FRiolA EHEEST G704
dojxovt 2o EHEE AENIA =
ted, Bl #iTHE A AEMol U
(Fig. 7). 2¥EMo 2 MY EHEEs E87F &
NI, EEF EHEE BBEAM SEEEC
Mg oR Fgovt FaIst Bk i

Hiect o Mied artflovaat)

j
Fig. 5 MTT contrast of 10% ethanol treated
and low concentration Mixed material
agent (1040/me)

Hiet f Msedagert{meduroat)

| =+~ Qrid
|- e

|
|

Fig. 6 MTT contrast of 10% ethanol treated
and medium concentration Mixed
material agent (50u4/mé)
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Fig. 7 MTT contrast of 10% ethanol treated
and high concentration Mixed material
agent (10044/mf)

2. £E RT-PCR

.RNAE st cDNA 2 PrimerE H(Fd
#% PCREIES MiTstn BREHS AA =E
product® densitometer® TEELIATE &%
density® EE&LF HF bcl-2¥ normal¥¥ - B
BEiEAFIS sk TR EE ~controlff- 10% ethanol
I WS meR e RAHER RFE
540-985-572-969°] e} BB EFT RISk IR
mEs) RBosiEiEEe]) normal® T controlfifel ¥
3 BAs) ErEvl 8meldchFig. 8). Bel-xo
& pormal® -HEEFEFSMERTRER -control
B -10% control™ HEBRFERTEHINRTT S REBA
R NEFE 526-870-578-897¢] el BEBRIF
gk A EEs B4  normall¥st
controlifell ulsl EES| (EHEEEVE @St
(Fig. 9). p53 normalff - BEERIEHT 5 Insk 7 e
B - controlBf - 10% ethanol@ BEBRIEH 0%k
5o BesumiEEe] JEFE  544-525-665-748°]
Vel RSB EAT IR ek BEEERE©] normalf¥el] H]
) A FTkele BHRE 2fon, 239
controlBf T RABUEIREAA e EEEmME
2 G tHFig. 10). Wafl€ normalf¥ - EHEFFE

DBk BB ~ controlf - 10% ethanol® BBE -

EFBIkTY BEHEMNS BFE 537-341-

660-6457F UEhL  EBREATIG IR BRERS

normalel] HlE A9 EhE BRE R

o, p539] R Zol 2317 controlfFH EE
BiEFRo) A bl FEMEEME BUTHFg. 1D).

<RT-PCRY #5>

bcl-2 )
A B C D
normalff FREEGIEIRFE controlff 10% ethanol
+ERERBUTE
A B C D

roma Hﬂw‘ cmrd - Mxv

Fig. 8 The result of bcl-2 quantitative RT-
PCR. Contrast of non-treated, Injinc-
hunggantang-derivative, 109 ethanol
treated and Mixed material agent

bcl-xr
A B C D
normal®f BEEEIEEE controlif 10% ethanol

+ HRERBURIE
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rom Hred = oid M |

Fig. 9 The result of bcl-xL quantitative RT-
PCR. Contrast of non-treated, Injinc-
hunggantang-derivative, 1096 ethanol
treated and Mixed material agent

o3
A B C D
normalf¥ HEESHNE controlff 1096 ethanol

v LB

rond Hmed axtrd Mx i

Fig. 10 The result of pd3 quantitative RT-
PCR. Contrast of non-treated, Injinc-
hunggantang-derivative, 10% ethanol
treated and Mixed material agent
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wafl
A B C D
normalf¥ FEZEEHTE controlBE 10% ethanol
' + FREEBITIEE
A B ¢ D

Fig. 11 The result of wafl quantitative RT-
PCR. Contrast of non-treated, Injinc-
hunggantang-derivative, 10% ethanol
treated and Mixed material agent

3. Wesfern blotting

BEBERS BUESIL AEE RKEAZ % BR
k#, blottinge AA #REE HMRIAS 2
F OEBREFFGAK SRR bande FAE
bel-x oA 748 BEBIA Ve e, bel-29
M FEEJE FAE 29 22y normal
B, control¥, R&HAIREET band®] 77t
2 BEES Hole AL bal-x1011, bel-2d4E
28NS Z band’t ALY ’

o3 wafle] 3% 2SS band®] F77}
—ENA HEES YA 2o n waflelA
normal#f 2 WEE G sk Rl o A
density® Bgoy & gxE g

l
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<Western blotting®] #&>

bel-2
A B C D
normalff HREHBIFE controlff 109 ethanol
+ BREERIIE
A B c D
bcl-xt.
A B C D
normalf¥ FEZERIEITE controlf¥ 1026 ethanol
+ PREEBIEINE
A B c D
o3
A B C D

normalf¥ FRZEBIEITE  controlff 10% ethanol
+ GREEERIPRE

wafl
A B C D

normalf¥ ?ﬁ%@%ﬁﬂﬂ? controlff 109% ethanol
+ FREEGIETY
A B c D

o s o

V. E &

mEEd) A FFgEd Y WAL FEy &
B, R, SR, WM, S 3P o gi
of kol A o] 7kl vlolE At WES
I BiEE AEe BEDD, gETe FEeel
A EZ Rl 4 glon, 43 HEL ulolg
2#E FFas 7P ol S eIt
e EHREANE <KR - FARZSH> A
“REEAR KEAE BEDOIY Sdm, <HER -
BE> o)A B, MEEDE, RSE, H3
BPITE R, WHEE FoB rEeERde
dgom <EHE - HRZRE>ANE
o, e, B LS, Wit REVIMERR,
IR olg st HES TR B
Bl FRS RIATE ol & - BiEKol
U FFEsE A £3] JElg & dE fkeldh
HER?n SEENDE FE HEEE B
B o D B W AEe @dsad &
wEe MEU B Wik ©E BE Al
AMES] FIFF] THE Bk W oluE WS A
B2 AEstn Aime) BRiEme Rt gl
o] el Wig Mol Bo} @St s
S O 5 Atk LHEE e ol 2%
BRBIANe) wo] vEhE, I F BE #H5Hol
18RS FFRZRE S RESHE kel Y
)AY AYL ¢ F Uth

Setele] A 455 BE FFgulels) el
3 BHFEEY BEES HRMOZ HHES
wolo? o5 HiEtEECNAM TEY FCEEFE
RN B o HREFS B8 FFEEOE 2
TEhe ko) MRgEH FrEmERD o ¥
3, 22 A0 3 SOl KRS RS #HR 1
"8 st YUk olst o] FFEE W
Wit BES BENY ERAE TR MR
e FHEEEES BESNE RIBY wET.
ole] We WrEESo| FFES BT WIREL
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