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The effects of /njinchunggan-tang on Cell Growth and Apoptosis in Human Hepatic
Stellate Cell Line LX2

Sang-joo Kim. Hong-jung Woo
Dept. of Internal Medicine, College of Oriental Medicine, Kyung-Hee University

ABSTRACT

Objectives : This study was performed to investigate the effects of /njinchunggan-tang on cell growth and apoptosis in

human hepatic stellate cell line LX2.

Materials and Methods : Hepatic stellate cells were treated with various concentrations of /njinchunggan-tang extract
for 24, 48 and 72 hours. The extraction was done with distilled water. After the treatment, cell viability, proliferation, apoptosis,
caspase activity, caspase inhibitor and the mRNA of the Bel-2, and Bax with B-actin were measured by using MTT assay.

apoptosis assay and RT-PCR.

Results : Proliferation, and mRNA expression of the hepatic stellate cells were inhibited by /ninchunggan-tang treatment
in a dose-dependent manner. This indicates the prescription has inhibitory effect on fibrogenesis of the liver by regulating the
fibrogenesis-associated genes in transcription. Cell viability was inhibited in time- and dose-dependent manners.

Conclusions : These results suggest that /njinchunggan-tang would be beneficial in the treatment of cirrhotic patients as

well as for the patients with chronic hepatitis.

Key words : Injinchunggan-tang ( Yinchenqinggan-tang), human hepatic stellate cells LX2, apoptosis, caspase inhibitor
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2 o} FA. T AFEAF A FE kAR
fibroblast®] &A1 A3 8 f44F Lol o
& A", Kupffer cellslA1¢] inflammatory cytokine
Balo] g Al CCLE H5e 3% 2
Fell dete] 771535 3 xA e A43 94
Zgo] Y £o 17} g9

ool Az MM el BEEITE S HElet
o] MTT assay, cell cycle analysis, apoptosis assay,

caspase-3 protease activity, caspase inhibitor assay
723 RT-PCRE Adstel $94 9= 272

A7l BsHe vlold,
. 5 &
=
) < A

£ A0 A oA Aok B oo
o) GepRAT 2As%e A2 By
ATl YA AE TYste] AHgalgon
Al W43 g vhest 2eHTable 1),

520

Aol ojxE Qg

Table 1. Prescription of /njinchungean-tang (LCGT).

Bz, A, fik (2)
B Artermisiae Capillaris Herba 50
R Sanguisorbae Radix 15
H It Atractylodis Macrocephalae Rizhoma 12
k% Hoelen 12
% Polyporus 12
BRET Rubi Fructus 12
£ OE Zingiberis Rhizoma 12
# 8 Alismatis Rhizoma 8
HEA Raphani Semen 8
HOK Aurantii Pericarpium 6
H =® Glycyrrhizae Radix 6
Total 153

73 ol g] zxﬂ

T AR08 g F 3 FRTUS L 247 F§

of ;ﬂ‘%ﬁ}‘ﬁ‘;}. o] & AF2o]A 24]3 % Whatman
filter paper® o 73} 71} & wFs, AR
£ o] &3}e] 1765 g AZFEE(4E 1154%) S

dgdeh dejzl FAAzx dr)ae AHEE w7
vacuum containerell 4 C Ael2 B 33}git}.
) Al <k

colorimetric protease assay sampler kit(BioVision,
Mountain View, CA, USA), RNA-Bee solution
kit. RT-PCR System= Promega*H(WI, USA) %
9 AEE A3t 71E} plastic waress SPL
AH(Korea) Al E< o] 53}3i

2. & d

1) AlE wiek(Cell culture)

olzb zHAAA 29l LX2(kind gift of Dr. Scott
AHg-slodeh. 1% fetal bovine
serum, 100 units/mL penicillin, 223 100 we/mL

L. Friedman)Z&

streptomycin  £¥% Dulbecco's modified Eagle’s
medium(Gibco, Grand Island, NY, USA)elA 37



T, 5% CO2= wjekstedet.

2) NEZA ZA(MTT assay)

LX2 M ZZ 96-well platee] 1 x 10* cells/well®
FF3he] o8 Fx(50, 100, 250, 500 we/mL) =
b S AEetar 37 TolA 24, 48 283 72 A7k
W2 MTT assayE stich Az AE&2 PMS/
MTS solutions °]-&3ted A FH=E 650
nm FZ2IAA 492 nmz S A0

3) Cell cycle analysis

AR A7 EFe] M EF7]o] H|RA= ks dolr
7] & cell cycle analysis® Als§atgich. A,
6-well plateell 5 x 10° cellss #5381 1x1%7H
e yeuz st 244759t incubatedt F
A7t Meld MEE trypsing o] &3] 34at
I PBSE Ak AeiAl cell& 0.3 ml®] PBSel
A& 5 A7k 100% ethanol 0.7 mlE ¥ 4 T
of B33}k 787 10 Wl RNase AZ ¥ 37 C
oA 1AZHser wiekst H 20 W] propidium
lodide® @A3t31 FACScalibar(Becton Dickinson
Immunocytometry Systems, San Jose, CA, USA)
£ A3t DNAA RS A3 o5, Modifit cell
cycle analysis software(Verity Software House,
Topsham, ME, USA)E AH-3te] £ 351g]c)

4) Apoptosis assay

LX2 AE] NEAFE S 83]7] $l3l, AFEAE
o] AL cell death detection ELISAplus(Roche
Molecular Biochemicals, Mannheim, Germany)<
AHEste) A= Qdeh WA 96-well plated] 72+ well
1 x 10709 MES BF3ha 2447 Bk vl oF
stgoh 28 98 0 we/ml, 50 we/ml, 100 we/nl,
250 we/nl, 500 we/ml FEZ AA7FeS A5}
I 24A1ZE FoE wiekleh ek £ owell 0.2
ml(1 x 10709 AE)9) lysis bufferS A2o]A] 30
7t AElste] AZE 3Psielon, ofgA d
lysate> 1087 200 x gollAl €Al E2]= g} 20
ul MELINE ] AFEAZES AFRAF] A4
of wte} ELISA kitE |83t DNA #43}E +

At o FFE 405 nmelH EA 38

5) Measurement of caspase-3 protease activity

Caspase-38] & A3A2  caspase colorimetric
protease assay sampler kit(BioVision, Mountain
View, CA, USA)E o]&3te] FA 33tk LX2 Al

= 100 mm culture dishel 2 x 10° cells/mLe] %
=2 2583 Az 500 we/mLE 27 0, 6,
24, 48 A7k wjekgle). o] & Al Zo| trypsing ]2
3le] 343t 50 WY lysis bufferS A7bsle] o
< Sl 1087 whA]sE 3 12,000 x g oA 1 £3F
A Hldh 2 39S dejx] BCA protein
assay(Pierce, Rockford, USA) Woz ¥=& =
Ay}, 134 ok caspase-3 substrate® cell lysate
o A7slar 37 T FAlolAM 2417F F3F wl oFst
% &3 % 405 nmellA microplate reader2 =43
.
6) Caspase inhibitor assay
LX2 M ZZ 96-well plate o] 1 x 10" cells/well
o FTxE FFIo A7 Fk A7 TR
pan-caspase inhibitor, Z-VAD-FMK, T+ caspase
-3-specific inhibitor, Z-DEVD-FMKE A ]38
ol 500 wue/mL A A7 RS A L] 24A17F vl ok
AZe A E 2L PMS/MTS solutions o]
st ZAYY. FHE=E 650 nm FERIAA
492nmz ZA = %o

7) RT-PCR

(1) RNA =

6-well plated] LX2 Al 25 BF3ty o2 ¢ 7+
plated] 0 we/ml, 100 we/ml, 250 we/ml, 500 weg/ml
o] FxE i E AT F 12417F 2447 48
A7 2 RNA-Bee solution kit 2 ©]£3ld RNA
£ FeEEke

(2) Complementary DNA(cDNA) A

Promega’te] Reverse Transcriptase System=
o]-&3te] cDNAE A3 1 we RNAE
DEPC-Held /el 10 w FHA 243 5 70
TollA 587 7Fd3E 3 d3of 582 7o 2

221



HEET S0 e aM 2ol MZHEE Ao o|X= g

w9 10x reaction buffer(100 mM Tris-HCL, pH
9.0, 500 mM KCL 1% Trition X-100), 4 «12] 25 mM
MgClz, 2 w®] 10 mM deoxynucleoside triphosphate
(dNTP). 0.5 «l(40 unit/ul)2] ribonuclease(RNase)
inhibitor, 15 unit®] AMV reverse transcriptase
(Promega, Medison, WI, USA)E 7}sle] #Eeks
20 W= ek w2 42 ToAAM 1417 %
CAA 587F 4 CellM 5802 3k ubAI7
o} 3AE cDNAE -80 CollM RFAsigon I
8% duig AWA AR,

(3) Primer 2t

House keeping gene 22+ B-actin(5-CTTC
TACAATGAGCTGCGTG-3" and 5-TCATGAGG
TAGTCAGTCAGG-3) & AH8-31313L, target gene .2
T B-2(5-CTTTGAGTTCGGTGGGGTCATGTG-3
and 5-TGACTTCACTTGTGGCCCAGATAGG-3)
9} Bax(5-GCATCGGGGACGAACTGG-3 and 5~
GTCCCAAAGTAGGAGAGGA-3)E AM&-3tich

(4) RT-PCR

PCRe] P2 2 w2 cDNAel 10 w9 SsoFastTM
EvaGreen® supermix(Bio-Rad), 2 ul®] primers, 6
u® PCR-grade water® ¥ 2 volume®] 20 ul
7} HE25 2459 PCR 271 44 £37)
(Biometra, Gottingen. Germany)Z& °]&3}e] %7]
WA (denaturation)= 95 C& 30%7F Al 3 95
TollA 527}, 55~58 T AtolellA] 127 45 cycles
2 Ao fAzLe] wHA T Bracting 7]
Fog Wiy fAxe] AdA e AL
2 zdsgd

8) EAAE

EAA2l= MicrosoftAhe] Excel programs ol
£3te] Student’s T-testZ 3 3ksl o™, p<0.058
A5 FAA o] g o

M. #% £

PIEMZ M=ol 0jxl= g

AR A7 ero] LX2 Ml E2] Ao njx& o3k
S shelsly] e A7 (24417E, 48A17F, T2A17)).,
50, 100, 250, 500 we/ml)E A3 Az A

A Aol = F A7kl B3}
of F4 Al vebdeh 53 72412 W, 500 we/
ne A FAE] JA7L F]o dolH A&
HAAS 100% 2 BAFste] A A el X2 A3
o}H(Table 2, Fig. 1).

Table 2. Effects of IJCGT on Cell Proliferation of
LX2 Cells.

0 50 ug/m 100 we/ml 250 wg/ml 500 weg/ml
99.83 98.00 97.40 81.66

AR og0  s1e0 156 sasl

U0 W 613 5746
BRI g5 n01r s115% 21065
orqg 00 TA6 476 4190

121" £2.35*%  +045"*  +(.65™*

Values represent mean + standard deviations.
*: Statistically significant value compared with control
group data by Student’s t-test (p<0.05). ** : (p<0.01)

-
)
g

——50 pg/ml

——=100 pg/ml
——250 pg/ml
——500 pg/ml

-
(=3
o

Cell viability

(% of control)

—

0 24 48 72

Culture time (h)
Fig. 1. Effects of 1JCGT on cell proliferation of
LX2 cells.

LX2 cells were treated with various concentrations
of TJCGT (0-500 wg/ml) for 24, 48, and 72 h.
Cell viability was determined by the MTT assay.
The data represent the mean + standard deviations
of triplicate samples. *p<0.05 and **p<0.01 compared
to control.
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2.6%, GO/GI phasesl| M 43.0%, 12147

ZVeF 50 g/ nl

A= apoptosis 5.6%, GO/Gl phasedll Al 35.1%,

10 Oug/ml oM

34.3%, 250 we/ml oAM=
phases| Al 25.2%. 500 we/nl ol A&

apoptosis 6.7%, G0/G1 phases| A
apoptosis 14.5%, G0/G1

apoptosis 16.

4% G0/G1 phasedl A 29.9%= el sict. whebA

Q1A e A 2]

MEF7] EAA A

EFEHAE A WA AT (Fig. 2).

Control

&

£ Apopt 2.6%
!ﬂg
5 GO/G1 43.0%
88

0 200 400 600 200 1000
FLZ-A

50 ng/ml

Apopt 5.6%
GO0/G135.1%

Counts
0 40 80 120 160 200

0 200 400 600 800 1000
FL2-A

100 pg/ml

Apopt B6.7%
G0/G134.3%

Counts

0 40 80 120 160 200

0 200 400 600 300 1000
FLz-4

250 pg/ml

Apopt 14.5%

GO0/G125.2%

Counts
0 40 80 120 160 200

0 200 400 600 800 1000
FLZ-4

500 pg/ml
g
2 Apopt 16.4%
£ GO/G1 29.9%
S8

0 200 400 600 200 1000
FL2-&

Fig. 2. Effects of 1JCGT on cell cycle progression

in LX2 cells.

LX2 cells were cultured with various concentrations
of TJCGT (0-500ug/mL) for 24 h. Cells were
harvested, treated with RNAsin and stained with
propidium iodide. The DNA content was analyzed
by flow cytometry. The indicated percentages
are of the cells in apoptosis and G0/GI phases.

JUEO| LM =S MZALZ DlXl=

02 1o
oeh ]
0

AAA7EY] T AZAPE 2345 AR RY
50 we/miol A 121.00+8.51%, 100 we/miol| A 154.30+
7.23%, 250 we/mel A 362.16+21.20%. 500 wg/miell
A 436.20£38.23% Z ZAEAT HleolH £A&
controlv+ 100%2 3HAikste] AdHel £42 =
Aldle T Z7bel ubet A EZAFE 237 AR
Zo] FA=H(Table 3, Fig. 3).

rﬁ

Table 3. Effects of IJCGT on the Apoptosis in
LX2 Cells.

50 100 250 500
ve/m wg/m wg/ml wg/ml
121.00 154.30 362.16  436.20
+8.51 +7.23"* +21.20°* +38.23**
Values represent mean * standard deviations.

*: Statistically significant value compared with control
group data by Student’s t-test (p<0.05) ** : (p<0.01)

Concentration 0

Apoptosis 100

500+ Rk

Apoptosis
(% of control)
NoWw B
=] o
e 2

-

[=]

(=]
1

ﬂﬁﬁﬂ

100 250 500
IJCGT concentration (pg/ml)

Fig. 3. Effects of IJCGT on the apoptosis in LX2
cells.

o

LX2 cells were cultured with various concentrations
of IJCGT (0-500 we/ml) for 24 h. Apoptotic cells
were measured using a cell death detection ELISA.
The data represent the mean + standard deviations
of three independent experiments. *p<0.05 and
*#p<0.01 compared to control.

caspase-3 M0 0|X|= st

20|
A7 «1 F7kek s =2 F7lell w2t caspase-3
g4E F7HAAIR. 53] 24, 48217 =, 250, 500
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HEET S0 e aM 2ol MZHEE Ao o|X= g

vg/moll A FA T 27171 =g} ¥ o)E 42X ZAHTable 4, Fig. 4).
£ control#S 100%= EHAkste] AAel £3=

Table 4. Effects of 1JCGT on the Caspase-3 Activation in LX2 Cells.

time 0 6 h 12 h 24 h 48 h
100 102.23+2.26 107.12+7.51 139.13+4.11* 201.34+3.59**
concentration 0 50 wg/ml 100 wg/ml 250 g/ ml 500 wg/ml
100 101.12+0.51 119.23+3.69 170.03+8.48* 204.17+8.89*

Values represent mean * standard deviations. * : Statistically significant value compared with control group data by
Student's t-test (p<0.05). ** : (p<0.01)

2 3004 > 300
z= i
gf = &
P E 200~ & o g 2004
o © o ©
W = 0 =
© © o O
%é 100 ’—‘ ﬂ %é 1004
o o
&) ‘ \ 6]

0 0

0 6 12 24 48 5 100 250 500

Culture time (h) IJCGTconcentratlon (ng/ml)
Fig. 4. Effects of 1JCGT on the caspase-3 activation in LX2 cells.

Cells were cultured with IJCGT in a dose- and time-dependent manner. The enzymatic activity of caspase
proteases was measured by a caspase colorimetric assay. The data represent the mean £ SD of three independent
experiments. *p<0.05 and **p<0.01 compared to control.

5. QIXIHZIE caspase inhibitore] SAISF0{7t g}, caspase inhibitor 7} F7FFHAM HME AEE
MEZEMo| 0]R|S o3t 7} Z7kska glek LX2 A E9] apoptosis?} caspase
[JCGT-treated cells & IJCGT and caspase A 3lel| o& &7} 9ithE AL eI Table

inhibitor-treated cells® ®] 23}, Holg FA= 5, Fig. 5).

control=% 100%2 3HAkste] AA el X2 ZA]

Table 5. Effects of 1JCGT on the Cell Viability by Caspase Inhibitors in LX2 Cells.

Control [JCGT 205um 50um 100um 20um 50um 100um
100 55.66+1.45  69.00£3.98"  78.16£2.21"* 89.73+0.68"*  53.73x0.51  66.43+2.05™*  76.13+5.22*
Values represent mean * standard deviations. * : Statistically significant value compared with control group data by

Student’s t-test (p<0.05). ** : (p<0.01)

924



125 (25-100um) or Z-DEVD-FMK (25-100um) for 24 h.
QE 100 - . Cell viability was measured using the MTT assay.
25 75 s - Values are the mean + SD of three independent
= -; % experiments. *p<0.05 and **p<0.01: IJCGT-treated
8 2 cells compared to IJCGT and caspase inhibitor

%3 -treated cells.
¢ T o 25 50 100 25 50 100
E S +ZVAD (M)  +ZDEVD (uM) 6. CIXIMZIENO] mRNA &&d0f O|X|l= H&
Fig. 5. Effects of 1JCGT on the cell viability by A A7teE Agt LX2 MEAME Bel-2
caspase inhibitors in LX2 cells. mRNA level-& 7423 2}, Bax mRNA level& A|7F
LX2 cells were treated with IJCGT (500 we/mL) 3 557t Z74el met F713lek(Table 6. Fig. 6).

in the presence or absence of Z-VAD-FMK

Table 6. Effects of 1JCGT on the Expression of Pro- and Anti-apoptotic mRNAs in LX2 Cells.

Bax mRNA Bel-2 mRNA
concentration 0 100 250 500 0 100 250 500
(ug/m)  1.000 1.017£0.054 1.357+0.033** 1.180£0.067* 1.000 0.918+0.071 0.832+0.026** 0.810+0.003**
time 0 12 24 48 0 12 24 48

(h) 1.000  1.034+0.047 1.312+0.080* 1.226+0.020** 1.000 0.982+0.008 0.809+0.013** 0.812+0.010**

Values represent mean * standard deviations. * : Statistically significant value compared with control group data by
Student's t-test (p<0.05). ** : (p<0.01)

1.5 *E 1.5
*

% 1.0 % 1.0 i "
x a
S 05 3 os

00— "0 250 500 00 =750 250 500

IJCGT concentration (ug/ml) IJCGT concentration (pg/mi)
15
% - 1.5

2 g

1.0
: e N
= o
@ 05 3 05

00— = 2= W=7 = =

Culture time (h) Culture time (h)

Fig. 6. Effects of 1JCGT on the expression of pro- and anti-apoptotic mRNAs in LX2 cells.

LX2 cells were cultured either with different concentrations of IJCGT for 24 h or with 500 we/mL IJCGT for different
amounts of times. mRNA levels were measured by real-time PCR. The crossing point of Bcl-2, Bax with
-actin was applied to the formula, 2-(targetgene-R actin), and relative amounts were quantified. The data
represent the mean * standard deviations of three independent samples. *P<0.05 and **p<0.01 compared to control.
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ik, TRATE she MR, W

v
o2 AYH AFNE £49

BN
do

&3 A7l &30 9l DMNozZ &
Wy oy 7hA] ofgke] zhEAd el Wigk 7k B
3244 9 77)%2] 35 Felstylen”, TNF-
a, TGF-BL, IL-1B, IL-6, IL-8 & inflammatory
cytokine +AAF WS AAAA HE HEE
7} 9ol gl

o1z A ztete] MMM E] AZ FAT} A%
g o Az Abde] vA = JFE HEs A MTT
assay, cell cycle analysis, apoptosis assay, caspase-3
protease activity, caspase inhibitor assay 1|1
RT-PCR<= Al&3}3it)

2 ATelMe AR 2 *T"r s F=2
do7)e ZHAE LX2 AlEe X Ee] 11X
+ A93%E ] 918 MTT assays A3kl
o AgA RIAzEe A = 0, 50, 100,
250, 500 we/m 2 AABIA I, A A7 2447
482178, 72*]7@—& 5}"3;} "‘647*4 ] =
AL B

v o
Zholl wlglsl] 7HAsled, A3 Ao dAA7E
e g Aol AE Jeplglek(Table 2. Fig. 1).

Cell cycle analysis 3| "Jlxé 7 LX2 Al
A Z7MINFH T N E
s 37 } ]Zi‘ﬂr‘:‘ 74 & Qﬂi‘ii"i o]z gt
A5 QA A7eke] Gl phasedlH LX2 AEF
Al AAsta A EF71 &S e opzl
TEEAN 0 E AIAIE S Z7HAIFEH(Fig. 2).
LX2 M EANME] A ZAFE I EA Q1A 7He o]
gt N A FE dRAAE AR] s AdAA
7vel 2] A E3t caspase-3 protease activity=
AEZ. caspase~ A ZAFE A A F2AAS
& shv dAAEE AR LX2 A EAEE
intracellular caspase—?) 859 /e RAFHe

& el Table 3, Fig. 3).

LX2 A E2] apoptosis7} caspase 43 3}el <]
=& 47] 918 caspase inhibitor assayS
Al &tgich. Caspase & apoptosis FA4F F2 v
N E-o]w, caspase FAE7} Z7l6HA Hoke AL
LX2 A EZ2] apoptosisE F7HAA HA#3E 9
Aot A& on| 3o (Table 4, Fig. 4).

3l caspase inhibitor assayE Esf LX2 AlE
ZA1% galgo 2] X2 ME9 apoptosis”} caspase
A3t o) wiAEHNETE & & U o] =
A4 3= pan-caspase GAIAQl Z-VAD-FMK ¢}
caspase-3-specific GAA e Z-VAD-FMKE A
3 AT 94 FelEelon] o]t olxlAzek
o7 2AH AT FAE A ZY gebs <Al
A7leo g Sv® [X2 MEAFDL caspase-3 &
sol odl 2AHdE AL sk ch(Table 5,
Fig. 5).

RT-PCR< &3 ARz oz A2l LX2A
X <tollA 9 pro-apoptotic mRNA$} anti-apoptotic
mRNAS] @A 5S #HE3 T, anti-apoptotic Bel-2
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