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Anti—fibrotic Effect of Mori Folium Extract in Hepatic Stellate Cells
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ABSTRACT

Objectives : Mori Folium was popularly used as one of the traditional medicinal herbs, Although M, Folium has
been cultivated for rearing silkworm historically, it's use has been expanded as natural therapeutic agent for
the treatment of filariasis, diabetes and dropsy in East Asia, However, little has been known about the effect
of M. Folium on liver fibrosis, Therefore, we would like to explore an anti—fibrogenic potential of M, Folium
extract (MFE) using immortalized human hepatic stellate cell line, LX—2 cells,

Methods : We examined the effects of MFE on the transforming growth factor 8 1 (TGFA 1)—induced liver
fibrosis in LX—2 cells, Cell viability, Smad binding element-driven luciferase activity, phosphorylations level of
Smad 2/3, and expression level of TGFB 1—dependent target genes were monitored in the MFE—treated LX—2
cells,

Results : Up to 30 ug/ml MFE treatment did not show any possible toxic effect in LX—2 cells, MFE inhibited
TGFB 1—inducible Smad binding element—driven luciferase activity and decreased the TGFB 1—inducible
phosphorylations of Smad 2 and Smad 3 in hepatic stellate cell in a dose dependent manner, Furthermore,
increases of plasminogen activator inhibitor type 1, TGFS 1 and matrix metalloproteinases 2 genes by TGFS 1
were also attenuated by MFE treatment.

Conclusions : These findings suggested that MFE would be used as a potential therapeutic agent for the
treatment liver fibrosis, which might be mediated by the inhibition of TGFS 1—inducible Smad 2/3 transactivation
and target genes expression,
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7159 Askrt 2EHE w7t A Agelw? 7k Hesta
o] WA o) Q1o THIAANE (hepatic stellate cell)7} 3
AA A Saets AZE BuET gy, whEA 7hear
o2 gt FFH IEHAYY ¥HEE FA)7] (quiescent) Tt
AR EZE BASsl] AEY7]A  (extracelluar matrix,
ECM)3} tieksl AlolE71e1 (cytokine) U AE71 (chemokine)
=2 BHlg, o] ¥ FAAIARIA et (transforming
growth factor 8 1, TGFB 1)¢] E8]= plasminogen activator
inhibitor type 1 (PAI-1) @ matrix metalloproteinases
(MMP)9] ¥&d 24L& 53t ECM (9, collagen) &<
£781 Y Apo|EFIRIoI,

TGFR 12 MZEY $8AE Foto] ot Az i 4%
YEYIE SA37IHM, TGFs 19 93] 243t== diz
A9l ATHAE Smadolth’, TGFR 1 A5 Az 27
3= Smad 2 @ Smad 39 2JAsle} TlE6] Smad 49}e]
AYS X%t TGFB 19 98 349 Smad 2/4 =
Smad 3/4 EAE= Hoz o]Fsle], PAI-1, MMP %
collagen 52 X% HFGHA ZZHE|Q] CAGA box
(£X Smad binding element, SBE)ol| Z¥ste] o] 44
Zo] wrd e Z/AE Y, webd 7 deske) Ashubge]
A9 TGFR 1 ¥ o]& w72 FPH= AlZ Y 45 YES
39| 242 7+ HR3Y Y A € A=) §lo] Fag
FEFAHOR ZALE 4 glon, HAY AAYEHE TGFS 1
< WpiE AR 248 2ET £ Sl TERAAE

HIetEs Ale B FEEHA AYPEHL o

asol Slov FEE, HiE B, FEAE Agh g, JESE,
s A=), Aol flavones, steroids, triterpenes,
opm|iAl, HIER] R T njy|E AJEo] S5t o
Zre, ZF 59 Asd d8, AE2eA 59 Aoldfu
ofuliedl, wld ol Fysich Ade U A UY 7
of, olk, 0 A7 miol Yol FHHULH, filariac] o
g Azl &g mIrt 9, sk fpHE A%t BF
AA ZHgo] o] THEUT HZole AFY LPSel 9
s 243t thAAIEZe FFUZRJAA AAl, AW Ale] &7l
(adipokine) <A, FFH7HE} (anti-atherogenic) &It L
329 (anti—depressant) &t So] BuE gloupoY
Aol gk 7HAge oigt &% 7 @ Bx 7)FEe gk
Ate FET Aol

kA 2 dApoie AE dEE F£E (M. Folium
extract, MFE)9] 733} ot & 289 858 H7lsH|
j=
[e]

o >

[}
glstel e AWML WA AL PIsis A E
oA MFEZ A3 & TGFR 102 §=8 ZAGALES
o] dHge TSP, 1 B 7|ACeZA Smad EAF9] <
Absh @ gt wof wxle FE BrletAch

1. Aok

Dulbecco's modified eagle's medium (DMEM), fetal
bovine serum (FBS), penicillin, streptomycing GibcoBRL

(Eggenstein, Germany)olA FY3tEch L-glutamined
Invitrogen (Carlsbad, CA, USA)S 2X¥ 1U3}gEaL, TGF
B 12 R&D Systems (Minneapolis, MN, USA)oA 5137
o} 3—(4,5—dimethylthiazol—2—yl)—2, 5—diphenyl—tetrazolium
bromide (MTT), dimethylsulfoxide (DMSO),
morin, myo—inositol, quercetin, rutin, scopoletin,
umbelliferone Sigma (St. Louis, MO, USA)o|A +3}
At Phosphorylated Smad 2 (p—Smad 2), phosphorylated
Smad 3 (p—Smad 3) ¥ Smad 2/3 &A= Cell Signaling
Technology (Danvers, MA, USA), actin®} PAI-1 A=
Santa Cruz Biotechnology (Santa Cruz, CA, USA)ZEFE
Tt

lupeol,

2. 2589 Az

MFEE At 300 goll 3 Lo 100% olehe-S 715k AL
oA 72X7F B¢t F23l No.2 filter paper (Nalgene,
New York, NY, USAZ oj#gt & oAHE 13| H 557
(EYELA, Tokyo, Japan)& Argste] 553ttt 59
Ultra—low temperature freezer (Operon, Korea)ol 124]
7+ EQF TAste] EF7A%7] (LABCONCO, Kansas, MO,
USA)Z FZAAZSIL A wi7bx] —20CollA 2astsict,
MFEQ] & 482 2.598%°|1 A3 A DMSO°| &35}
Arg-SHSATE,

3. M= W%

AREe] B3t 7HAZFR] LX-2 MlZ= Dr. Friedman
S.L. (Mount Sinai School of Medicine, USA)ZX ¥ A3
ol 10% FBS, 100 U/ml penicillin, 100 ug/ml streptomycin
4 1% L-glutamine®] 7% DMEM Hjz|E o]&3to 3
7C, 5% COs incubatoroA ujeFslgitt 1LX-2 AZE
5x10%ml B=2 24 well plated] ZZF B33 serum
free HiXE w33t & 6A|7F F¢F vttt MFE 3—-100
ng/ml& Z+zF A F 24A)7F 52t vieksteint.

P EEVES

OFE A E AZE 2447 vigE F, 5 mg/ml FE9
MTT &HE Y3 4AZF F7} vigsiglet, sjgdS AlAsH
3 DMSOE 7kt AAE  formazang £3A71 £
Titertek Multiskan Automatic microplate reader (Model
MCC/340, Huntsville, AL)S ARSI 570 nmolA &%
=5 E4s9nh. MEZEAYEES control ME] thg WES
Z eI [Viability (% of control) = (absorbance of
treated sample)/(absorbance of control) x 100].

5. BlZE A% 24

Human PAI-1 Z=2REE 83t reporter plasmid
(pGL-phPAI-798), Smad 3  I¥dA  plasmid
(pCDNA-Flag—Smad3), Smad binding elementZ 3§33t
reporter plasmid (pGL3—(CAGA)y—MLP—luciferase),
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transfection efficiencyS EA3}7] €%t pRL-SV= 7]&
23 wao] meh 2 AAeld 7] gratgn’, 12 well
plateo] HjoFet LX—2 Al|Eo| Fugene HD (Promega Co.,
Madison, WI, USA)Z o]&3}4] 500 ng plasmidE 3 A7t
Eo} transfection Al7]T °F 3SA|7F =9F FBS7F 9=
DMEM H{iA] stoflA Hg3tAIzict. Ao MFE (10, 30
ug/mhE 30%& F HAZSIAL 5 ng/ml TGFR 1-& 18A17t
=9t HX|& & passive lysis buffer (Promega)E o]-&3}o]
L35l dual luciferase reporter assay system (Promega)
= o|gsto] AxAY] "o wat 22 {fAR S &
Aottt At luciferase B2 ZF MEZoA A=
firefly luciferase A& Renilla luciferaseZ RAsl] T
Akt

6. Immunoblot &4]

ZAIZ 22N (whole cell lysates) & HFAoA 7|8
9 el weh Alzstart’, et T 50 ugg Hstol
10% SDS—PAGE®] A719&AIX] ¥ NC membrane®= THal
AL HoJAFL) Smad 2/3, p—Smad 2, p—Smad 3, PAI-1
2 actin 12} At BFSAIZ1 & horseradish peroxidase”}
ZA%E 22 A9 WRgA)7|L ECL  detection reagents
(Amersham Biosciences Corp., Piscataway, NJ, USA)E A}
gt e Il J=E ERISIATE  Densitometric
analysis®= image analyzing system (Ultra—Violet Products
Ltd,, Upland, CA, USA)S AME31%T,

7. RNA &2 ¥ realtime PCR 4]

AXE AEZZEE total RNAQ] E&]&= Trizol reagent
(Invitrogen, Carlsbad, CA, USA)E AREsto] F&3F4ch
%% total RNA (2 ug)®t d(T)is primer E AMV FHA}
A4 (reverse transcriptase)E ARESIY cDNAES Ldth
PAI-1, TGFg 1 ¥ MMP-2 #&zk= Z+ §32 Bo|F
primer (Table 1)@} SYBR Primix Ex Taq (Takara)2 A}
€3t realtime PCR (Realtime PCR System 7500,
Applied biosystems, Foster, CA)oll oJ3 A3t A
Ao AAFS 4 449 Cr #& GAPDH §4%1¢] Cp
ko2 gene express 2.0 21 (Applied biosystems)S
ol g3te] HASIATE EF melting curve B4E E3lo] &
Z5 PCR A=Y Eold& Felstitt.

Table 1. Primer Sequences Used in This Study

Anti—sense primers
5-AGGGTTGCACTAAACATGTCAG-3
5-TGTTGGACAGCTGCTCCACCT-3
5~CATTCCCTGCAAAGAACACA-3

Gene Sense primers
PAI-1  5-GACACCCTCAGCATGTTCATC-3
TGFB 1 5-GGCAGTGGTTGAGCCGTGGA-3
MMP-2  5-GTATTTGATGGCATCGCTCA-3'

9. 344 F%

Ad A= mean *+= S.DE UEHCw student
itest WY BAN Sol4 WS ZARI ol
2 p <0.05 PRI AL fo40] e AR FsIAL

2 3
1. MFE9| NZ2&E&

H3AIZETQ LX-2 ANXZoA MFES NEZEAZL H7t
7] $J8te], 3-100 ug/ml MFES 24A17F A3 & MTT
NEzA2EE EAst9tt  (Figure 1).
LX—2 A3 24A7F 59tk 3-30 ug/ml MFE AX+&=
Z3 A=z vjgle] AZ P& HslE s 5 Uy,
100 pg/ml MFEE: = MEZ dj8] 74.3 + 1.77%=2 Al
Z B4 I = Ut gekA o]F Ao AEs
o] BEEZA g= 30 ug/ml & o5kl MFEE ©]-83
LX-2 AlEZoA TGFR 1 8t¢] AZHEYI u|X= gt
TGFg 19 93] sl #834%9 YaS H7kstart

2
>
~

viability (%)
@
a
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Figure 1. Effect of MFE on LX=2 cell's viability.

[X—2 cells were incubated in 3—100 wg/ml of MFE for 24 h,
Relative cell viability was measured by MTT assay. Data represent
mean * SD. of three independent experiments (Significant as
compared to control, **p { 0.01; cell viability of untreated LX—2
cells = 100%). Mori Folium extract, MFE,

2. MFEZ7} TGFB 1°] 93] $%X%+ Smad &
Zte] A3t ujA= FHF

TGFB 12 M2 ZHE F=gAo ZAFst Smad HAARIA}
£ Z3et gokst ASEAE 43|, ol Fdlh
ECME 223}’ webd MFE7} ¥HEa 7heat 2Z|ojA
Z713= TGFB 19 23t Smad EA}e] EAsle] mjR]= o
S B7Ksl7] Y8k, Smad 2442 DNA Zgte]| <st 73
A2 HE5E AT 4 JE Smad 2HFY (SBE)S =
ek gxE {FHAE LX-2 A2z =43 &, TGFs 1 ¥
MFE®] 2Jgt AtHA luciferase B8S 233 LX-2 Al
329 50 ng/ml TGFB 19| *X]+= luciferase A 96.16
+ 4,99 S7HHL, 10 ¥ 30 ug/ml MFE Az &]3}]
217y 45,87 + 2.83 2 36,54 + 7.33°] = EFHoZ
ZASIRT (Figure 2A), Smad HARIALS] BAGHA ==
2E] oo A 9 ol o3 #F [FHAAY H 2ES
M= I=A] Smad EAFO] QAR $=RbElH, TGFR 1
Aol A= AE UlofA Smad 39 Smad 2 A} F
2 QiglEl: Aow wuEgdcH” webq TGBE 19 28
SA3tE AN ZAA MFEZF Smad B4 8431 oA
o Smad 249 Ak} 2Ho| FoJsk=x] H7str] flsto
TGFB 1€} MFEE A X3} Smad 392} Smad 29 QA=
immunoblot #4& Fst] TESAY (Figure 2B). LX-2
AlEZo] 1AIZF B¢t X A]§ 5 ng/ml TGFB 12 Smad 39
Smad 29 WEHE S7H1#AL, 10 9 30 ug/ml MFE %A




52 KRS FE

A% TGFp 10] ofs) S715Hs Smad 39 Smad 29) 9148}
2 $AH0E fod 2E0R 47t A4S,

=

luciterase activity (fold)

telative SBE-

. - TGFp1
10 30 30 MFE(ug/mi)

Figure 2. Effect of MFE on the TGFS 1—mediated Smad activation.
A) Smad reporter assay. LX—2 cells that had been transiently
transfected with  pGL3—(CAGA)o—MLP—luciferase  construct  were
treated with MFE (10, 30 ug/ml) for 0.5 h with subsequent exposure
to TGFR 1 (5 ng/ml) for 18 h. The relative luciferase activity was
calculated by normalizing SBE—driven fierfly luciferase activity to that
of renila Iuciferase. B) Effect of MFE on Smad phosphorylation.
Smad phosphorylations were examined on the cell lysates treated
with MFE (10, 30 ug/ml) for 0.5 h with subsequent exposure to
TGFB 1 (5 ng/ml) for 1 h. The relative levels of protein bands were
measured by scanning densitometry. All values represent mean +
S.D. of three independent experiments (Significant as compared to
control, * { 0.01; significant as compared to TGF3 1 alone, “p ¢
0.01, #p { 0.05). Smad binding element, SBE.

tho2 MFEZF TGFB 10 &3t Smad £A9] &35
APHoR AAT £ YA ARE FUsE| Yste TGF
B 1 AF Al 1LX-2 AZo| Smad 3& FIFFo=Z IIF
AA Smad A1ZE B4SHAFT Figure 394 AAleh= vt
9} Zo] LX—2 M|Zo|A Smad 39 3L SBES EJet
Y2 42 L F7HIHI, 30 ug/ml MFES] AA|&=
Smad 3 TP <t EZE {FHA EE JASHA
oly3t A= MFEZ} LX—-2 MEAA TGFS 19 23] 4=
He ATE AGsts Smad® AASE Aste] Smad
E£3 38 fAAY HES AAT = S KA

luciferase act
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Figure 3. Effect of MFE on the Smad 3-induced Smad
transactivation.

X2 cels were co-transfected pGL3—CAGA)s—M P-uciferase  with
PCDNA—Hag—Smad3, and then treated with 30 ug/m MFE for 18 h.
Control  cells were cotransfected  pGL3—CAGA)s—MLP-uciferase  with
empty plasmid (pCDNA3.1). The relative luciferase activity was calculated
as described in Fig. 2A). Data represent mean =+ SD. of three
independent experiments (Significant as compared to contra, **p { 0.01,
significant as compared to Smad 3—transfected cells, Wp < 0.01).

3. MFE7} TGFB 1 9|&% 2% {4 ¢do]
nAE 9%

MFEe] 9Jgt Smad &4+ 84 A7+ TGFE 1 &3
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BF fRAe A APHoRE JAY 5= YA I
Hste] Z2RE Y SBEE 7K1 e diEFd 4 44
Aol PAI-19] Z2WE A, mRNA @3 9 ohfd 9y
ALY LX-2 HZoA] 5 ng/ml TGFE 19] A
PAI-1 Z2wE9] &4, mRNA ¥ oy odS 57
o8 goJgt £Foz ZJ7INHT (Figure 4 A—C). Smad
A aatFog AAFE 4+ YW 30 ug/mle] MFE=
TGFR 1 $EA PAI-1 2712 n%: ZAAAZAT (Figure 4
A-C). TGFB 12 ZH3AAIZoA PAI-19] ¥d F7ket o
Eo| TGFp 12 Z33t thokst BCM Aig = {34219
1S Z7AGY, TAAIESA MFES] ECM Auid
A AR TEd 2EE EI5H] Yt TGFs 19 <3|
TEE TGFR 1 ¥ MMP-2 mRNA® &S realtime
PCR E4of <3 #aslch 5 ng/ml TGFR 19 Ax=
TGFS 1 9 MMP-2 mRNAS Z+Z+ 564 + 0.62 ¥ 10,24
+ 0.898) Z71A1A M, 30 ug/mle] MFE: TGFB 1 9&
A TGFg 1 @ MMP-2 mRNAEZ Z¥z} 355 + 0.60 %
594 + 0.63W|2 FAHCE [T sEo=2 HaNE
Qe RISttt (Figure 4D). o9 ZHib= MFE7}
TGFB 1 ol&d 77 fA79] od JAE T3t ZdA=Z
o] &4 Fot THARSE AT & A2 ARl
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Figure 4. Effect of MFE on the TGFS 1—mediated target genes
induction.

A) PA—1 promoter—driven reporter gene assay. LX—2 cells were
transfected with pGL—hPAI1—798. Transiently transfected cells were
exposed 30 ug/ml MFE for 0.5 h, and then subsequently treated
with TGFB 1 (5 ng/ml) for 18 h. B) Realtime PCR. Relative PA—1
mRNA levels were measured from cells that had been treated with
TGFB 1 (5 ng/ml) for 6 h in the presence or absence of 30 ug/ml
MFE. C) PA—1 immunoblotting. PAI—1 protein expressions were
examined on the cell lysates treated with MFE (30 ug/ml) for 0.5 h
with subseguent exposure to TGFB 1 (5 ng/ml) for 18 h. Equal
amounts of total protein (50 ug/lane) were separated by SDS—PAGE.
The actin was used as a loading control (Upper). The relative levels
of protein bands were measured by scanning densitometry (Lower).
D) TGFB 1 and MMP—2 expression. Relative TGBS 1 and MMP—2
mRNA levels were monitored by realtime PCR as described in B).
All values represent mean = SD. of three independent experiments
(Significant as compared to control, p { 0.01; significant as
compared to TGFA 1 alone, *p < 0.01, *p ( 0.05).
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4. 99 F28 A AHES°] TGFE 1 9&3
PAI-1 239 u|A&= 4%

A deE FEE9 THIAIEY EdA0] Bl Sl
A9 W EA Fa By YR EnE B S5l
lupeol, morin, myo—inositol, quercetin, rutin,
scopoletin, umbelliferone®] TGFB 19 95t F=%
PAT-19] oz 9o mjzls FFe TET 27, Ax
54 UEA g L = (100 uMolA  AAgel
X3E Aoz HuE F9 A RS nT TGFR 12
Z7He PAI-19] @3 WS A5t (Figure 5).

PAF [ = — — — — |
Actin --|—--—-—-—

\ = . . -
£ P& ®&1§%§¢ s
F TEEFE L
I &
) G ) N
N
TGFB1 (5 ng/ml)

Figure 5. Effect of active compounds in MFE on the TGFS
1—mediated PAI-1 expression.

LX—2 cells were pretreated with active compounds in MFE (100
UM each) for 0.5 h and further incubated with TGF8 1 (5 ng/ml)
for 18 h. PAI—1 immunoblotting were performed as described in
Figure 4C). Results were confirmed by repeated experiments.

ky
o

A3t 9 7HEshe v o) vhE el 7heAkel Aat
2A Az 4 9 Ay 2EE e o}
A3t Igol A kRF Yol F71e TGFR 12 FA7]
(quiescent) ZMAIANZE ZAHGEANZ (fibroblast) AZ <]
AZZ ZASIA 7| v ZAFZ Q] BCMe] £39f| Tosh= 3
A ApolEFRRIoIT}, EAdstE THJAFMEAA collagens: =
et ECMY] &3¢ qlol TGFS 19 A= &gt Smad 3
o] 242 S ANGgEE ddthe HeE B
E3 Y9 TGFp 12 AlZut ®Ho] ZRets & A
o] TGFB 1 484 & WA TGF3 RII $=8A¢} A3t
TGFs RIZ] E3H] A4S f=3th. TGFR 13 84<
23S TGFB RIQ A QAkslE =3l o8 F3}d
AlZU Smad 29} Smad 3 T ] ¢lAS}E 9 Smad 4942
23 B3t EFAIE ISt & Y= olEsty, 3 Y=
A% Smad 2/4 F& Smad 3/4 BFAE= BY A =
2wEo SBE Fodo] ARIH?. meby TGFS 1= AE
Woll A Smad EALS] BASE Fdte] ECM %3, AAAE
QA3 BEE TGFS 1, PAI-1, ¥ MMP-2 59 o4&
o] GHAEY WAL =FTE TGFR 19 98 HEs+e
PAI-19] AL 743t A8 Iy Fo EZ=o MMP
A3k} plasmin A4S AAIEtY] 232 Aujdo] Bojgi},
PAI-1& E43lE|R] ke ZHAANZME TdER] ¢ro
o, ZAstE AFAEANA e AYPEE 5 FA
MMP®] A2 ¢late] PAI-19] WL ZrhgchY,

mEsE, UER, BARER, D8, vk, AR, mpe =
shedl H2de F95, s gAel, ok, I
R, geteiory, deHAs) g 59 airt Biy
TP, B Ae Ay oshe 2ZE (MFE)©] TGRS
19] ¢ As) 9 Hes As Ag 3 2AFE ko] 7+
Afst g 4 ZHANIESY S AT = AEA 4
Hokth MFEC] LX-2 N2 thet NEZEAAS H78H] ¢
3t MTIT assays ©]-83l] AZAZES =43, A3
A3t MFE 3, 10, 30 pg/mle] BEoAs Ao AZEALS
Yehz] gietew, 100 nug/mle] sEolME dRT A=zt
vlwale] oF 25 7% Welel AEZ E4& yehyolct, wehA
HZEAo] BAE MFE 100 ug/mle =2 AYstn ¥
< XP3ect.

TGFp =R 93] &4stEle]l Ax AZE AYdhe
Smad THEL 9Fo odoe] HIET glow A
R—Smad (Smad 1, Smad 2, Smad 3, Smad 5, Smad
8/9), co—Smad (Smad 4), I-Smad (Smad 6, Smad 7)2]
72 BRE 4 o'’ o] F HANEA TGFB 19]
ogt AlZ Y AsAY IHo= 2 Smad 39 Smad 27F
R—Smad2A] 2A3IEH, Smad 49} EFAS FAste] &
Y2 olF3ttt, wWekd Smad AlE YEHIY 2FHL 7+ A
ANz Z4st Aol B3 MRS FEe AR 5 9
£ d=2d FEFEHeE HFHT ok dHE, S
st 5%S el UXEXLA oFEo] A E| A
C/EBPB & #4319} HEo] Smad 39 A"z QAEE ¢
A 5 glgo] R ? o]e} tBo] 7 EA
Samd 79] ¢ I PN ] SASE AAIsH
HdesE A o 7HAANE A E-cadherine
o] MHL Rho 9/&3 Smad 39 XS AT 4 9L
o] BaE At

2 AFofAE Smad ASE AT = Y& FHoorESt
A Ao IS gt AFEA Y HE FEES W
2l B AFAML TGFR 19] g8t SAstEl= o
EZ ARG Smad EAY] FA3le| ©jXE= MFEY
AL Hrlslr] 9ete] Smad Z3HQ SBEE ZEsH
ZEH fAAe] ddE AR A¥ FAx TGFs 12
2 $=% SBEQ §HA Aol MFE 10, 30 ug/mio] <]
st = oEHo=z  ZhA% AL I £
TGFB 1°] o8] Z7}3F Smad 29 Smad 39 QA3 E3H
10, 30 ug/ml MFE®] <Jste] AR {ost Fo2
2431928 immunoblot BA4ES Edte] Felstgtt A
3tel 7HAAZOAE Smad 29 HIE] Smad 39 A&F
Qs BEEW 743k BAolA Smad 39 B4
< FAHoz oAF £ YA TS Ystke] Smad 3
thil e st Figure 394 AAsHs vlel Zo
LX-2 AZo|A MFEE Smad 3 dtdo] o3t 2jzg &
A gL JFHez gAEIch oo ZHI= MFE
7} LX-2 MZAA TGFp 1o o3 f=FHe AsE 3 <
o2 AYshE Smad® AEE AdEte] Smad JEF
B3 FAR] HES AT = A2 AARR

TGFp 1 A= 93] dog o[5H Smad EAE &3
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PAI-1& 235t ECM &3 Tojehes 23 AT &
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A3 MFE= TGFB 19 23] 5715 PAI-1 mRNA, o
49 meoy $4 2% oJAsidn (Figure 4 A-C).
ole} T&o] TGRg 1 AZo] ofa 7PNz 843 9
EOM %5 9iat Aujalo] Pojsks TGFR 1 o1&H TGF
g 13} MMP-2 mRNA E3 MFES x| oj3te] olx”
% 918 Sl oleie e MFEZL TGRS 1 o2
2 AR WA oIS Foke] FHAAEY BHL A
AT = QI3 AAREIT

Ao+ lupeol, morin, myo—inositol, quercetin,
rutin, scopoletin, umbelliferone 52 EXAE0| g5 o]
Q= Aoz muElrP? olx quercetin #2121 polyphenol
flavonoid SFEFERZA HIsl=o] o d=A wo|EFIRI]
S EF ThF 7463 FERYNN ECM ZH3 A
AR ZO] B AT 2 gleo] RugPP® ) Morin
E3E dimethylnitrosamine® 2 29 7HdF3F 322
A BRI B AR 4 e Tkl HagArk”,
HE o] EAske U3 B4Rl 7Rt mEoA &
aiyol grEgoL olF Fo TR THIAAIZAA
AFPAHeR ECM &4 TH 47 vz= 9% 9 ol&
FEY EA7IAC Ut A AFes RS et
A MFE9] 353t a5 A9 W EAsts =8 S4948%
9] &Aool 7% AHRIA FRlslr] flste] TGFR 1 &EF
PAI-1 @9 wjA= g3 TSI HE MFE el
At 8 BHEEY = E MFE AR Al Al Y &
Aote 8 BHHE st 2 AFolA &3 8 &4
AEY = Aoy A=z ol 3o T&AF7E Zast
U, A Ul F82 E4AE2 lupeol, morin, myo—inositol
quercetin, rutin, scopoletin, umbelliferone 52 TGFS 1
oz 3718 PAI-19] Bud WES FaAzch webd
MFES] % B A W B olEl B4 ARE
o Hgalel sflahgel slele Ao FAEr. web 4
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SHEH wiAdE AN 5= & A= 7§
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