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A Study of the Inhibitory Effect of Acer ftegmentosum Max. on Fibrogenesis in Hepatic
Stellate Cell Line T6

Seung-bo Lee, Hong—jung Woo
Dept. of Internal Medicine, College of Oriental Medicine, Kyung-Hee University

ABSTRACT

Objectives : This study was performed in order to investigate the anti-fibrogenic effect of Acer tegmentosum Maxim. on r

at hepatic stellate cell line T6.

Materials and Methods : Hepatic stellate Cells (T6) were treated with various concentrations of distilled water Acer teg
mentosum Maxim. extract for 24, 48, 72 hours. After the treatment, cell viability, proliferation, procollagen levels, mRNA of AS
MA, MMP-2, collagen type 1a2 and IL-6 production were measured using MTT assay, BrdU assay, RT-PCR, procollagen typ

e 1 C-peptide EIA kit and murine IL-6 ELISA development Kkit.

Results : Cell viability of HSC-T6 decreased significantly in both 24 hours and 48 hours groups in a dose-dependant man
ner. Proliferation of HSC also decreased in the same way. In the RT-PCR, mRNA expression of collagen type 1a2 and ASMA
decreased in the groups which were treated with Acer tegmentosum Maxim. for 24 hours. The production of procollagen tended
to decrease in a dose-dependant manner in the 24 hours treated group. IL-6 production increased under Acer tegmentosum trea
tment in a dose-dependant manner in both 24 and 48 hours groups.

Conclusion : These results show the possibility that Acer tegmentosum Maxim. can be an effective remedy for liver fibrosi

s and liver cirrhosis.

Key words : Acer tegmentosum Maxim, liver cirrhosis, liver fibrosis, Hepatic Stellate Cell
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vitamine E"9} UDCAM, renin-angiotensin system
AAAQ losartan” 5o FA& G B3 AT
7b QY E L .

FAAME HZ gefo] THAF3 wAE 3
gl a& A77F 2] AYPH Y= HikE
B, W, #4670 2HwEE At
moisl 2o g FHEiFg ] 7 é*&
o AfrEE AAgHa g bt g Tjr L
%L}Tﬂr 474*‘% ol 74, &7, ®
s dgilsher R7A 2Rl {}73%2 o &
H7b Aok st AF 7HASke] AREE I QiTh

Ao #HS old AT EollA methylgallate
4-0-B-D-glucoside} salidrosicle18 B-sitosterol, 3
—sitosterol-3-O-B-D-glucopyranoside % eplfnedelmol9
catechin ¥ p-Hydroxyphenethyl alcohol 1-O-8
-D-(6"-O-galloyl)-gucopyranoside 5°¢] & A&
ol Ao B o] BHoRE PstEA,
FAALFSEY, =LA, FEALF] 3
o:q7 a}om}%ﬁ 7HRs &3 utn By
Q. T2 AE Adl VAN zoln 9]
Ak HA% 250 SR FES] AHE 7St
o AztEdh g A3 a9E Bole 7|4
| tigt A7t obF mHleta, 1A% FAME
574 A%l tig I #F A= AY 8le
AAol7] Wl ol Wigt F7HH AFEo] ©f
FolAok & Aotk

oo Azt iAol HFMEL] At
Ao WA FEFs FEA, AL &
Aret S #ES7] sl MTT Assay$h
BrdU AssayE Al33}9aL, collagen®] F4%F 2
gkl A #Ho] e mRNAY IAFS
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Herb Scientific name Volume(g)

WA Acer tegmentosum Maxim 100

2) AN 27|
UJ%K 100gS $HFF=710 ¥l 1000cc® S
£ st FFIYAZAE F&st e 2 243
’Z. 7‘4‘51'0}@‘3} o] AeANE Whattmann Paper®
filtering 3+ ¥ rotary evaporatori FANI =
A Axd g(FHTF F2)Y HAXFESES
Ao] AFo] XMt}

Ao} 2 oz de AUAE AEu| g
10mg/mle) F= 2 =90] 0.22um syringe filterE ©]
2319 flitering 3F & "3 T2 845t 4
Yol AHE-stAT

3 Al oF

Fetal Bovine Serum(FBS), Dulbecco’s Modified
Eagle Medium(DMEM), Antibiotics -2 GibcoAt
(CA, USA), n—propanol, thiazoly blue tetrazolium
(MTT) 52 SigmarHMO, USA), 5-Bromo-2'-deoxy
Uridine Labeling and Detection Kit(BrdU Kit)<
RocheAH(Mannheim, Germany), Procollagen Type
I C-Peptide FIA Kite TaKaRaAHShiga, Japan),
RNeasy Mini Plus Kit= QiagenfHCA, USA),
Taq DNA polymerase= BioneerAHDeajoen, Korea),
Reverse transcription—polymerase chain reaction(RT
-PCR) System< Promega*HWI, USA) 59 A&+
S ARSI, IL-6 A g0 A& Kite Peprotech
AHNew Jersey, USA)S] A& A3t 7]E
plastic wares® SPLAHKorea) AE< o] &34 th

2. gt
1) Cell line
Rate] 7HAAZS

i

o] HSC-T6 cell line(kind
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gift of Dr. Scott L. Friedman)& ¢85t AlxE
< 10% FBS, 1% Penicillin/Streptomycin, 1%
Glutamine®] ¥3td DMEME|A|S A3l 37°C,
5% COy 9] incubatorol| A wi 3Tt

2) FAA

2% FBS, 1% Penicillin/Streptomycin, 1% Glutamine
o] X3E wjAll FAE HBag FER 3|45}
A2tk

3) N84 SHMTT Assay)

24-well plate®] T6 cell& EF3}al 244759t
ket & wEHEE oS APt 2447 48
Al T2AZPEE MTT AssayS A 3st4ith

MTT powderE 2mg/ml ¥l &= DMEMol| 3]4
3t MTT solutione E’_Ejl ZF wellel]l 200109
MTT solutiong ¥ % 59} incubatorol] Hj
okttt 1 & Med1um~ Zﬂﬂ%}i’ Z+ welldl]
n—propanolS 100 ¥-& o 5-1087F E£59]
FHA AEZE FE3] 57 2 welldlA] 84S
50ul? FZ3ke] %B-well plateEZ %71 & ELISA
Readerd| A 570 m¥tg o2 FJ=E =AY}

4) A EZ254H ZA(BrdU Assay)

5-Bromo-2'-deoxy-uridine Labeling and Detection
Kit & o] &3l =Ast9T)

96-well plateol] NEES EF5t1 24A 7 & Oug
/ml, 31.25pe/ml, 62.5ug/mb, 125pg/ml, 250ug/mé, 500
pg/me] FEZ 247 BAZE FAAE 3 &
BrdU AssayE A133t5ith. 2 wellol BrdU labeling
solution® F7}sta 37°C, 5% CO:9 incubatordl]
A 4AZE BiFdE & culture mediumE Al AL
washing medium©.& A ¥E A ojdl the pre—cooled
fixativeZ Y1 AEE -20 T =04 3087
IHA . FixativeE A A3kl washing medium
° & Aol & nucleases working solutiong 211
37CY waterbathell A 307t wiYFstdeh. 1 %
Nucleases working solutiong A 43}l wash medium
° 2 Aol t& anti-BrdU-POD, Fab fragments,
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working solutiong ¥l incubatordl] 4 30%7+ Hj
oFsldth 1 % Antibody conjugateE AAsL
washing buffer2 #oJ¥l ¥ peroxidase substrateS

Wolth e oA MZTSo] 22MS Ul wjr}
2] ALoA W e JeEE 08 AZES
sttt riARte R Fx wgo R 490nmE
et 405nme] 3ol Mmicroplate reader2 A
ZE9 FAEE AN

5 RT-PCR
(1) RNA =

6-well plated] HSC-T6 cell& EF3&t1 theyd
&t g plateell A 37 welld 22 F&2 Oug/l,
31.25ug/m, 62.5ug/mb, 125pg/ml, 250pg/ml, 500ug/
e FEHE S A3 & 24A)71 484 7HE
2 Qiagen*}-% RNeasy Mini Plus KitE ©]-83}4

AE v:E] 0}91‘:}
(2) Complementary DNA(cDNA) &4

PromegaA}l2] Reverse Transcription System=
o] 43te] cDNAS FAsHA Tk

1 1g®] RNAE DEPC-#z|® %% o 10 ut
HA 243 F 10TAA 583 7HEE F d5d
S5E7F Stk 2 409 10x reaction buffer(lOO mM
Tris-HCI, pH9.0 500 mM KCl, 1% Trition X-100),
4 109 25 mM MgCly, 2 £09] 10 mM deoxynucleoside
triphosphate (ANTP), 05 (40 unit/)2] ribonuclease
(RNase) inhihitor, 15 unit®] AMV reverse transcriptase
(Promega, Medison, WI, USA)E 7}ste] HEH2S
20 p2 FFATh WHFERAL 42T 1A %BT 5
b ATAA 5802 st ¥HeAIZTh 49
cDNAS -80Cel Basiion dad wvith A
S3tith

(3) Primer A&

House keeping gene® 2 GAPDHE A3}
11, target genel 2= ASMA(Alpha-Smooth Muscle
Actin), MMP-2, Collagen type 1a2Z AH&-3}%
o 7} primer?] sequence® ©He-3 ZTHTable 1).



Table 1. Oligonucleotide Primers Used for Quantitative RT-PCR Analysis

Gene Primer Sequence Cycle No. product size

ASMA sence 5~ GTC GGG ACC TCA CTG ACT ACC -3’ % 1%
antisence 5'- CAA AAT CCA GGG CGA CAT AAC ACA G -3
MMP sence 5~ GAC GGC AAA TAT GGC TTC TGT CC -3
2 antisence 5- GCC CTC GGT GGT ACA GC -3 33 62

Colla? sence 5~ GGC TTC CCT GGT CTT CCT GG -3 20 118

0N antisence - CCA GGG GGT CCA GCC AAT -3

sence 5~ GGC ATC GTG GAA GGG CTC AT -3’

GAPDH antisence - AGG GAT GAT GTT CTG GGC TGC -3’ 2 105

All sequences are listed 5" to 3’

(4) PCR

PCR] W& 209 cDNAS 5u0¢] 10x PCR
buffer(100 mM Tris-HCI, pH8.3, 500 mM KCl, 15
mM MgCl2), 4109] dNTP, 20pnol®] sense$} antisense
primer, 2 unit®] Taq DNA polymeraseS ¥ €
79 SHFFE F volumeo| 50ul7} HES 243}
Atk PCR 218 #8A4=Z7](Biometra, Gottingen,
Germany)E ©|-&3te]  Z7]¥H A (denaturation)&
BCE 587 Al¥st & F€(annealing)> 55Coll
A 187 A% (extension) 72Tl 1£37F 3faL
o] T 7zt At whe} 24~32F715 AP L
o ppAer A2 12TCAA 287 FEEH 10
202 PCR AAE| 2109 6x gel loading buffer
(0.25% bromophenol blue, 0.25% xylene cyanol,
30% sucrose)S E33te] 05 pg/mlel ethidium
bromide”} 7} 2% - gelol 05x TBE(45
mM Tris-horate, 1 mM EDTA)S o]&3t 90V
2 A7 ¢ A719%F S 3kem Gel Doc 1000
gel documentation system(BiofRad Hercules, CA,
USA)S o835} bandE &35kt

6) Procollagen Type 1 C-Peptide EIA

Procollagen Type 1 C-Peptide FIA Kit& AR
et om, A 2ake] wldol wEbM SAet

7) IL-6 ELISA

Peprotech-‘ﬂ Murine IL-6 ELISA Development

& ARt o AFALY v el wetA S

3ttt

9%6-well platel] MEE EF3}L 24X T Oug
/ml, 31.25ue/ml, 62.5ug/ml, 125ug/ml, 250pg/ml, 500
ug/me] FEZ 24X7F ABAZE FAAHEE O &
27 3t

StandardE  diluent(0.06% Tween-20 in PBS,
01% BSA in PBS)d| 4ng/mlol A zeroZ 3]A13%H
& =] Standard =5 sample 100uAE 3502
plate]] st}i Ao A 2A13F o] v et siTh

Hjoko] By & plateE Suctiondt & 43] A%
3} detection antibodyE diuentel] 05ug/mZE 3
ANA 7+ welle] 100u8 BFat 2204 24]
7k o) wiekich

I & plateE suctiondtil 43] A& 3 ofE
diluente] 1:2000 ®l&2 3F4AZ] Avidin-HRP
Conjugate 55ulE ZF wellol] 100uA B33t 4
20014 30%&7F B sl T

ko] UL suction ¥ 43] A|H g+ & substrate
solutione 10002 7+ wello] #F3kal Ao g
) [I:H7]]-;(] Ao wekst 5 WAl = AL ﬂo]
3kl 650nmE B E 405nm el A ELISA plate
reader2 =743t

8) BAIAY

MicrosoftAte] Excel programs o]-&-38}o] T-
E FPaon, p<0.053 S FoAo)
Aoz Hkth

AN—

st

te
QI R=N
AT
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1. IWFARO| ZHYAM el gdo| DXz HE

(MTT Assay)

FAe] 23T &40 vAe FFS
g18t7] 3, A A 9 sEEE A
St At 24X M= 250ue/meFE 243 0]
HQlal, 4827l 625ug/miFE], T2A]7hol &
31.25ug/mEH a3t e AeE Y F
oEHO R A BHEE FAaAIAHFig. 1.

—4

Effect of Acer tegmentosum
on Cell Viability

14

" ayg/me
®31 2500/m0
W 52 s5pg/mi

B4 25pg/me

el Ansuap xido

" o50pg/me

500pg/me

24hours 48hours 72hours

Fig. 1. Effect of Acer fegmentosum on HSC-T6
cell viability assessed by MTT assay.

Results show that Acer tegmentosum has inhibitory
effect on stellate cell viability with dose-dependent
manner in 24hours, 48hours and 7Zhours.

% P values compared with the none treated
* 1 P<0.05

* 1 P<0.01

2. IWFAO| ZHgaM=el FAo| O[Xl= I

(BrdU Assay)

Aol 7H3AEe] S mXe JEs
AR Hall, IIiFEAS SHFZ F2319 4,
A8A17F &9t 0, 31.25, 625, 125, 250, 500pg/ml FEZ
AYs 23 RE T P ERE AZHA Fo4
Ae A A Yy FRoEHoE 7Y
AES] S48 A #EE & AAHFig. 2)

il
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Effect of Acer tegmentosum
on Cell Proliferation

B oug/me
¥ 31.2500/m¢
® 52 5p0/md

By 25pg/me

el Aysuap aado

B o sopg/ee

500pg/Re

24hours 48hours

Fig. 2. Effect of Acer fegmentosumn on HSC-T6

cell proliferation assessed by BrdU assay.

Results show that Acer tegmentosum has inhibitory

effect on stellate cell viability with dose-dependent

manner.

% P values compared with the none treated
* 1 P<0.01

3. IWHEAO| ZewsiiE RMAL Lo O[X[=
ASHRT-PCR)

UJ% o] 73t B FHA e WA=
= WA AR UMM IR T
0}04 ASMA, collagen type 1a2 oA thZdl
Hsl fF22e] o] Hago] HAE oM B
T g2 SzdArt 625ug/mlet 500ug/mlol A
SRz wEdo] o dAE AL #AAT} 5 o
U MMP-20lAe 53 A4S ¢dd + ¢l
Atk ool Bl 48X 7t A= ASMA7ZE Tha 74
she Ago] AAATE, collagen type 1a29F MMP-2
A dzwr F312 dde] F7HE 2HE g
dom F3 AFYE e T K
3-a, Fig. 3-b, Fig. 3-¢).

:
%

s o

{t

ASMA e o S S " S " — - —

Collad am ————————

NIMP-2. . ————————————

GAPDI e s s s s s s s s s s .
pe/nt | 0 [3129 625] 125] 250] 500] 0 [3125] 625] 125] 250] 500
hours 24hours 48hours

Fig. 3-a



Effect of Acer tegmentosum on mRNA expressions
after treated 24hours

12

B opg/me
08
¥ 31 2500/m0

- ® 52 spn/me
® 12500/m2
® 25000/0l

500pg/mé

04

uoissaudya auad Jo oey

0z

ASMA COLIA2 MMP2

Fig. 3-b. Effect of Acer fegmentosum on ASMA,
MMP-2, Collagen Type 1a2 mRNAs
expression in 24hours.

Effect of Acer tegmentosum on mRNA expressions
after treated 48hours
12
g 1
5 W oug/ee
2 os -
5 ®31.2500/5¢
8 o5 ~  "es
o -5pg/me
g oa —  Wy3cug/me
§' b | ®ocpugime
50040/mE
a
ASMA COL1A2 MMP2
Fig. 3-c. Effect of Acer tegmentosum on ASMA,

MMP-2, Collagen Type 1a2, mRNAs
expression in 48hours.

4. \UFAO| procollagen THEE! SHAo|| D|X|= st

24, 48 M7 FSF A AT F vehd A3
24N Ao 31.25ug/mlet 125ue/ml, 250pg/ml,
0pg/mloll A sxo&H o2 F94 YA procollagen
PAFS FaAHLH, BT A TANE FE
o]EH 0 2 procollagen FAH0] Fol=e HES
Bou 9482 sisitkFig. 4).

5. WHAO| M IL-6 2ulol| Olxl= S&

Hdrstel %= PIA= cytokine & Sl
L-6 &ulell iAol PlAe 93E dotir] 9
1 Z47h 247%E, BAZE A F IL-65 A%
Az 2N Aok BARE ALl BF
= JEHOE L6 Eul7E SV BFel 3

—

o

of
=)

off ol

/g2 - PEE

A tHFig. 5).

Effect of Acer tegmentosum on
Procollagen Production

Boug/me
B33 250g/m8
53 spg/mi

B r5ug/ml
® ;coug/me

" 500pg/me

24hrs 48hrs

Fig. 4. Effect of Acer fegmentosum on Procollagen
production into the cell medium.

Cells were treated with different dose of each
extracts and procollagen volume in the medium
was assessed by EIA kit. Correlation equation
was y=((A-D)/(1+(x/C)"B))+D

* 1 P<0.05

wx 1 P<0.01

250

200 —
" oug/me
¥ 31 25g/mf

150
ng/mp

e Spg/m@

100 —

£
50
a 4

24hrs 48hrs

LESL] Lg/me
B 50ug/ml

* 500pg/me

Fig. 5. Effect of Acer ftegmentosum on IL-6
production into the cell medium.

Cells were treated with different dose of extract
and IL-6 volume in the medium was assessed
by EIA kit. Correlation equation was y=((A
-D)/(1+(x/C)"B))+D

x 1 P<0.05
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A derad. 63 289 94 94E 7
24 M| 3 (hepatic stellate cell)o]™, B]ZA34e)o] 71
2324 H E (quiescent HSC)7F ZHE4 29100 9 6‘}04

&

gAslE 74 E(activated HSCO)E vl 1, &
Azl ZHAAEE A EZ2 (prohferatlon) T=

(contraction), G=4 Al)E7}S] E4](chemoattraction),
o] & (migration), A|¥<]7]d EH|(secretion of
extracellular matrix) 5 T3S Fdshe 94
ol A8-9 gt 7Agatel gk Mg o3ty
A& WogE 48419 vitamine E¥9 UDCAY,
renin-angiotensin system #1412 losartan® Sl
T3 AF7F A e

oS o] &g T3t A Ade P, #
S Hk SheRANS} pHBEPULTEL, WEREY 5 B
AW FolA oy A7F AU A
FUE- 2 Aceraceae)dl| 43 4 2l
AS VT (Acer tegmentosum Maxim)9) 7] Ex
Mg FE NS By o2e WU AR
U, Age] e, A Fol A wizhel A
¥ ZH 7 Eol| a3yl okl st A= SRR
AZA Bl w7t FEEI o FaolA
T A Holge gl B2 FVIY 9, &
ol o]&3t ki, Pifshe HHoZ AREE
o, e ke Muksh dkstel i, FIAK
st 7ol AW, 1HE, 19 5o A 1
jﬂr W a7t gtk 71ES Tk Akl
o tigk 7|& dFEE AAFUHE 719 #
FFIA)EEN methylgallate 4-O-B-D-
glucosided} salidroside’®, o2z a7 TE=H B
—sitosterol, B-sitosterol-3-O-B-D-glucopyranoside 2
epifriedelinols  EA8%  AHY  catechin® p
-Hydroxyphenethyl alcohol 1-O-B-D-(6'-O-galloyl)
~gucopyranosideE S48 Ao Yo}, Ea AT
el # 71E AF=Z IR 7] FF=°] DPPH
free radical 2AE £3F 3He}EAS HolH linoleic
acidol] it R AAE A Bacillus subitilis,
Eschericia coli, Klebsiella pneumonia, Salmonella
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%H,LJ.L
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typhimurium, Candida albicans®l] thgt &njA&

A, FRAGAS Btk Bu'vt glon 9ot ]
EF AGS, TFIAEF HepGR2, HYHET AR,
WA 23 MCF-7¢ll sl AlZ38dx1ax7t ok
= 2%} 9a, AR A &3 ahdr051de
7} cyclosporin®l] ¢33+ Al=Alol| thet HE gHs
7ol Bag uh A, iAol 7L 1 1] l‘—:— 03
o gt 71Ee] AFEE 4
SOD fAF #4dS Fall atsteds 7 LPSoﬂ
ofgt 4 A Hig 11RE §9E BHte
B} AAZYR A =28 wlidroside’}t 3F
o] &3 A9 F& oA d-Galactosamine *]
A2 kg e Be 592 Boltks By’
7h AT

1:10

|

AA7A S Al dig AFES FE AR
4 2 e 24 tig A7, 34 AEY
A8 & RdloA transaminase, LDH 5 549}
H2F A4S 53 HE a9E 9l 59
ZAo] 2HA Uit HETY 8 71™olg}
I F Qe AT skl diste] AT
¥ AfE =R AOF Holy olo B AdA
© A FE2ES raty] 132 A4 5o
st a9E AFsAt

£ AFdA = gubARl oAl s AR
ol 500uy/mE H1 FEE AN A)7HE
2 AE FA3tA

iFFARo] 7PN E ] viabilityd] RXE G
S Felsly] Y MTT assayS A 33ttt 2tz
2ANZY, 48AIZY, T2AZE FQE HAIE AHEd $ U
Bt A3 5A AYsAs W EE AIRE 7l
A FEYEHOE M GAEY Fa Ao Y

rg/mie A Frel Aol "Jzé
Aol 31.25u/mlE A

ool AATHFig. 1).
i Rel AT S vAe &



Sl ry] 9l 247 24M307 48417 FE oA
A E ¢ T BrdU assays A8tk 434
BEE M o4 A AEFA JAES
A & JAHFig. 2).

iAol ZHAAAEY collagen A9 HAE
FIFS A SRS T3l HEs) 5] 4
3] RT-PCR& 3839t GAPDHE house keeping
genel. 2 3l 7HAAM| E oA AISHE collagen
Z9] 349l collagen type 1a2, AAAE7}F 843}
HH Z7lele Ao 2 ¢332 alpha-Smooth Muscle
Actin(ASMA), 7]129] collagen Z4& o|F1 )
= Collagen type VS ZE3ste 22 5 sl
Matrix metalloprotease-2(MMP-2)& 3l A,
g o] AE ulgoZ (Oug/mT} GAPDH% 7]
TOE &S Tt FAE YE AtHFig. 3-4,
Fig. 3-b, Fig. 3-c¢). A% ZA3} ASMA, collagen
type la2e 24417F Aglatoll A diztel Bls) 43
o] ZtAhsle a¥E HYe=d 274 25 62548
meot 500ug/ml FEANM 71 2 FAFS B
48A7F Aol e ASMARE tzol Hls)
Aol Zhaste AEFS 292H Collagen type 1a2
qre 48 BF3S ’%3 T itk MMP-2
= UA 7‘_}3} 48/\]{ APl B dAs Ak
LAE o Atk olys AHRE Kol 1l
K FEEES 2ANZA ASMASE collagen type
la2el] tjgt A E37} o BAMAAE A&

HA e AoE Ay7HE
iAol TN EZY collagen Aol PIA&
A3y 3]

S dolr 7] 8 Procollagen assayE A3 3}
‘ﬁ‘;}. 7471 24, 48A17F 3t S A = A

T
A %9]3} ] procollagen A 301 7Hske 9]
g 5 Atk FYskA ¥ R A R =
oMAFE WA He] Ahdhe BEFS B
(Fig. 4).
IIFgAe] IL-69] #uld] pX& F
71 93l IL-6 A& Algstdnt. 43

mﬁ rulO

I 24

7F 2 AN APl FRoEHCE [L-69
wHEo] Frhshe AES #EE & UthFig.
5). IL-6& 924 cytokined] Y02 7HEAMA|
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oA IL-69F I soluble receptor(sIL-6R)7}
collagenase-3¢] &S 4 JA F7HIHTL
BHugon Suda” S& PE9| calvarial cultureS
ol&st Fohl Fale #THH AFPAA IL-69
sIL-6R7} MMP-2, MMP-3, MMP-9, MMP-13¢]
WS Z7A AT Hauglth o]2 EYE Herruzo

Te Y=t 208 olgd AR AdelA
IL-67F #d FA84 2ds SEAZ 2N MMP-13
WS S7MZALH, IL-6 s=9 A ARt 1]
gste] MMP-139) 4= S7HAA IL-67F 74
32 guals Aol oz dAETly B
o f9 A7+ s wFof 2o IL-6 £V

7} Z7}E o] matrix degenarat10n~ 53 st
AA4 295 BY F e 7}"4 S AE F e
W, IL-69 23l pixe @3 et =4 o]
WA s dEofof & Folu, E H} g &o] IL-69
ol PA= FEFol tiME F7F ATE F3l
glsfor & oz Helth

ool A IlFF AL 7Hfstd B
AEZ ME AT AE FHT
collagen 34 2 AF3t AAE JASH 114
Az A IL-69] BHIE 77 AeZ #
HA A M8k A AARE 714

o

rir

]_

3

| 3}

of
o

H

i
of

=2 0

Y
S

of
M bl o

>,\1
o

353



om0l olxl= Exfof ChEt AT

52 49 5 g2 23949 371 @77t 28
PP CER L
V. % @
kel ZAIAZE 3 Ao v

Jekg AA3aLA MTT assay, BrdU assay, RT-
PCR ¥ procollagen assay, IL-6 assayS A] 83}

e ge AnE A9,
L ke 2AAES BenE FrdEde

Tr-J"J 9174] 9.“110}91‘4.
3. WiEARS 241\]7P ATl Al ASMA, Collagen
type la2 7Ae LdS 7”\/‘]71‘_ BEE
Holom 4847 Aol ASMA 3zt
s 4 AZ T MMP-29] #Hddl= dgE
HelE UeRl A ekokth
4, 1AL 2447F A g)Fol M= procollagend] §
TREHOZ FosA JABHE, 48
AT e o4 UehtA FA R
EHoE AAs= BEFS B
S FREFHOE -6 EHIS

] AT

E

mlru

ox,

>,

3 AL e F

> ko

27147)

ol
fr = off

o
&
c

o)A ILFAL 7N T AT =4S

331, procollagen ¥44S JAAIIE &7}
Ao yehgon, 1 287)Hd disldl=
A&2 A7l Bad Ao AlgHLh

N 30 12
Lol r1r =

2E R

L BA%A. APEAQEA. 2008,
2. Jun-Sung Lee, Jong-Hoon Kim. The Role of
Activated Hepatic Stellate Cells in Liver Fibrosis,

354

Portal Hypertension and Cancer Angiogenesis.
The Korean Journal of Hepatology. 2007;13:
309-19.

3. HeA, o)E, AIH, 4. Sato]l Y
A AR3E Al A= G b
78+3]#]. 2008,29(2):299-310.

4, @Ago} _C[L:é‘_ﬂ 710di4 o|AZ © ﬂo] 734
A Z9] A3l A Ul A= 2
2837, 2008,29(1):177-88.

5. 71A1]_r _|_3>:7<4 o]x]—'ﬂ 794, 7o
A AR3t ARl mA= 9t
7}+8+3] 7). 2009;30(2):306-16.

6. °|¥Y, AFH, +%4, &% 2
A EY] AR3t Al WA G gt
sk 2sk3] A, 2009;30(1):74-84.

7. Bo-Kyong Hong, Seok-Hyun Eom, Chan—-Ok Lee,
Ji-Won Lee, Jong-Hyun Jeong, Jae-Kwang Kim,
Dong-Ha Cho, Chang-Yeon Yu, Yong—-Soo Kwon,
Myong-Jo Kim. Biological Activities and Bioactive

s
o,
~
Yo

.

O,
™
o
o
ot
o

Compounds in the Extract of Acer tegmentosum
Maxim. Stem. Korean J. Medicinal Crop Sci.
2007;15(4):296-303.

8. In-Cheol Shin, Jae-Hoon Sa, Tae-Heum Shim,
Jin-ha Lee. The Physical and Chemical Properties
and Cytotoxic Effects of Acer tegmentosum
Maxim. Extracts. J. Korean Soc. Appl. Biol.
Chem. 2006,49(4):322-7.

9. Sung-Hoon Kim, Hee-Juhn Park, Jong-Won
Choi. Hepatoprotective Activity of Salidroside
from Acer Tegmentosum Max on D-galactosamine
Induced Hepatotoxicity in Rats. Korean J.
Oriental Physiology & Pathology. 2008;22(6):
1525-31.

10. Ha-Na Kown, Jyung-Rewng Park, Jeong-Ryae
Jeon. Antioxidative and Hepatoprotective Effects
of Acer tegmentosum M. Extracts. ] Korean
Soc Food Sci Nutr. 2008;37(11):1389-94.



11.

12.

13.

14.

15.

16.
17.
18.

19.

20.

Friedman SL. Molecular regulation of hepatic
fibrosis, an integrated cellular response to tissue
injury. J Biol Chem. 2000;275:2247-50.
Young-Han Paik. Fibrogenesis and antifibrotic
therapy. The Korean Journal of Hepatology.
2008,14(2s):7-13.

Hasegawa T, Yoneda M, Nakamura K, Makino
I, Terano A. Plasma transforming growth factor
-betal level and efficacy of alpha-tocopherol in
patients with non-alcoholic steatohepatitis: a
pilot study. Aliment Pharmacol Ther. 2001,
15:1667-72.
Lindor KD, Kowdley KV, Heathcote EJ, Harrison
ME, Jorgensen R, Angulo P, et al. Ursodeoxycholic
acid for treatment of nonalcoholic steatohepatitis:
results of a randomized trial. Hepatology. 2004,
39:770-8.

Yokohama S, Yoneda M, Haneda M, Okamoto
S, Okada M, Aso K, et al. Therapeutic efficacy
of an angiotensin.

oty SR 27k wekAl 1998 p. 523.
AYE. g, 453, 1986 p. 78-9.
Jong-Moon Hur, Eun-Ju Yang, Sun-Ha Choj,
Kyung-Sik Song. Isolation of Phenolic Glucosides
from the Stem of Acer tegmentosum Max. ].
Korean Soc. Appl. Biol. Chem. 2006;49(2):
149-52.

Jong-Moon Hur, Mira Jun, Eun-Ju Yang,
Sun-Ha Choi, Jong-Cheol Park, Kyung Sik
Song. Isolation of Isoprenoidal Compounds
from the Stem of Acer tegmentosum Max.
Kor. J. Pharmacogn. 2007;38(1):67-70.
Sung-Hoon Kim, Hee-Juhn Park, Jong-Won
Choi. Protective Mechanism of Salidroside Isolated

21

22.

23.

24,

2.

from Acer tegmentosum Max on Cyclosporine
-Induced Nephrotoxicity in Rats. Korean ]J.
Oriental Physiology & Pathology. 2009;23(1):
166-173.

Xiao-Dong Peng, Li-Li Dai, Chang-Quan Huang,
Chun-Mei He, Li-Juan Chen. Correlation between
anti—fibrotic effect of baicalin and serum cytokines
in rat hepatic fibrosis. World J Gastroenterol.
2009;15(37):4720-5.

Nathalie Franchimont, Sheila Rydziel, Anne
M. Delany and Ernesto Canalis. Interleukin-6
and Its Soluble Receptor Cause a Marked
Induction of Collagenase 3 Expression in Rat
Osteoblast Cultures. J Biol Chem. 1997,272(18):
12144-50.

Kenichiro Kusano, Chisato Miyaura, Masaki
Inada, Tatsuya Tamura, Akira Ito, Hideaki
Nagase, Kyuichi Kamoi and Tatsuo Suda.
Regulation of Matrix Metalloproteinases (MMP-2,
-3, -9, and -13) by Interleukin-1 and Interleukin
-6 in Mouse Calvaria: Association of MMP
Induction with Bone Resorption. Endocrinology.
1998;139(3):1338-45.

Solis-Herruzo JA, Rippe RA, Schrum LW, de
La Torre P, Garcia I, Jeffrey JJ, Munoz-Yague
T, Brenner DA. Interleukin—6 increases rat
metalloproteinase-13 gene expression through
stimulation of activator protein 1 transcription
factor in cultured fibroblasts. ] Biol Chem.
1999;274(43):30919-26.

J. A. Solis Herruzo, P. de la Torre, T. Diaz
Sanjuan, I. Garcia Ruiz and T. Munoz Yague.
IL-6 and extracellular matrix remodelling. Rev
Esp Enferm Dig. 2005;97(8):575-95.

359





