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The Effect of Chungganhaeju-tang on TGF-p1-induced Hepatic Fibrosis

Ji-Hyeon Lee, Jang-Hoon Lee, Young-Chul Kim, Hong-Jung Woo

Department of Internal Medicine, College of Oriental Medicine, Kyung Hee University

Objectives: The aim of this study is to characterize the effect of Chungganhaeju-tang on TGF-Bl-induced hepatic
fibrosis.

Materials and Methods: mRNA and protein expression levels of TGF-pl in Chungganhaeju-tang treated HepG2 cells
were compared to untreated cells using quantitative RT-PCR and ELISA assay, respectively. mRNA expression levels of
the TGF-B1 signaling pathway genes (TSR-1, TPR-II, Smad2, Smad3, Smad4, and PAI-1) and fibrosis-associated genes
(CTGF, fibronectin, and collagen type 1a) were evaluated by quantitative RT-PCR. The effect of Chungganhaeju-tang on
cell proliferation of T3891 human fibroblast was evaluated using PHThymidine Incorporation Assay.

Results: Inhibition of TGF-pI mRNA expression and protein production was observed with treatment of
Chungganhaeju-tang and seen to be dose and time dependent. Whereas TGF-B1-mediated induction of PAI-1 was suppressed
with treatment of Chungganhaeju-tang, expression of the TGF-B1 signaling pathway genes such as TBR-1, TBR-II, Smad2,
Smad3, and Smad4 was not affected. With treatment of Chungganhaeju-tang, inhibition of TGF-B1-induced cell proliferation
of T3891 human fibroblast was observed, as well as abrogation of TGF-B1-mediated transcriptional up-regulation of CTGF,
fibronectin, and collagen type Ia.

Conclusion: This study strongly suggests that the liver cirrhosis-suppressive activity of Chungganhaeju-tang may be
derived at least in part from its inhibitory effect on TGF-B1 functions, such as blockade of TGF-B1 stimulation of fibroblast
cell proliferation and fibrosis-related gene expression as well as expression of TGF-B1 itself.
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TGF-B1(Transforming growth factor 1) A3
o} 373} walE 2T AlelEao Rl A
Aol M= fibroblaste} A&7} collagend) EH)E
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AZAM A4H7] AFstHen, o9 FAErAH
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23] Ag=a ok

olo Ax= WiFfEREE ol TGF-Bl F=A 7HA
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target  gene9l  PAI-1(Plasminogen  activator
inhibitor-1)2] mRNA &g #AZs)ych a8la
AR EE o] §38te] TGF-plol] 9ste] 2AHe
Aeg 494 s AR #E AAEY
mRNAYE St o} NEFAEE F4509 H
A4 Y= 2HE Q)Y Hadhe wield).

oX,

oo N

> [
i oox ot;

o ot fr ox &

= oy

4

oft

i

i

rr

Il ## " Fix

1A=

1) ok

B A9 AT ke tekn 2 uaeka
9 BeptAFH o 2A% Adgd APy
2 AN GAG 2 Fste] AMgBI o
Aol West % o3 2o

94

Prescription of Chungganhaeiu-tang (CGHJT)

W Bk Artemisiae Capillaris Herba 30
PR Rz Aurantii Nobilis Pericarpium 12

B R Puerariae Radix 12
R B Alny Cortex et Ramulus 12
| ot Atractylodis Rhizoma Alba 8
% Hoelen 8
B E Alismatis Rhizoma 8
% Polyporus 8
B %t Magnoliae Cortex 8
W1 Amomi Semen 6
H & Glycyrrhizae Radix 6
Total amount 118

2) A9 2

Ao A3 A 2AE WHFEHEE 13 &
H118g) S 32} ZF4 500me] E3ste] 90mert
g W74 71, FEA7L BFFES F He
duste] 1 e AL 80T B W
¥&3t1, FZAZ7)(Christ LDC-1,
Germany)E ©]-83te] 3249 AXFZES 4o
27.46%9] T&35 BJch Fol¥ 55 DMEM
WA} 110 meel) ©j3hed 37T A 312 B¢t ATt
1500rpm 2. 2 2087 AR s dolle AR
£ AAT HE29E 0.45m DE)MilliporeADZ o
H3te] distn 4T ARk

2. 4H

1) ZbA el g FEA 2

WISl A AEe TGF-H1 mRNA%}
protein ¥ AS A7 FAFHA} ddo vjA =
A BA817) 93t HepG2 AEE 1x 10°/well
o A= Wige § 4 BIFMESS 1, 10, 50,
100 pg/mee] BEZ 48417+ Tk Xa)stdn). EiF
@m0l TGF-l mRNAWE ) v|X)= e A
A ZPEE A3 B8] et HIFRERSS
10 pgymie] 52 dto] HepG2 Al Xl 12, 24, 48,
T2AZE B ekt WiFERESe) TGF-B1



target gene W) W)= FEFS 2257 Yata)
HepG2 M 2ol #EF@ENES 1, 10, 50, 100 pg/mi
o] FTER 4AANZ AAEFE &, porcine TGF-pl
(R&D) 2 ng/mlE 48217t Eet Ha)sta] A4 )=
# 9 TGEIR A2 2 wmsisik
ArobAl e Her kEA 2

(wﬁ%ﬂ@&ﬂ fibroblast M| EZFalell W)= G
2 B Astel SFRANE X e thxTn
T3891 fibroblastell & ZHEE 1, 10, 50, 100 yg/ml
E 48A17F A3t Aee vlmskdok. ST ELE
o] TGF-Blo] <J3} fibroblast Z2) -5 %] ] A= o
3 TGF-plo] ofs) 1 wde] FAHE #34
(CTGF, fibronectin, collagen type 1 a)2] mRNA 2+
o) vAE JFE B8] 9)skd 13891
fibroblastell {5AFATEE 1, 10, 50, 100 pg/ml S 44
7t A GG 5 TGF-B1 2 ng/ml-& 48417+ X e)5}ed,
A4 iz 2 TGF-pIt A28 75 ulmatsieh.

. & &

1. ¥ RT-PCRE ol
1) RNAS &

{1 GSS solutione] A2}
250g9] guanidine isothiocyanate-g- 293ml<] 32}
SHT ¥e 3 or)o] Al 0.75M sodium
citrate 17.6m{2} 10% sarkosyl 26.4n{E Hoi 65
Toll A} stirringdt & oJobale] Fwsidch

© Solution D2] A=zt
GSS solution®]| 2-mercaptoethanolS 0.1M9] =
52 o) AR

@ 1x10'7§2] 4| E 4 solution D 50048, 2M sodium
acetate(pH4.0) 5008 4 2y 3
water-saturated  phenol  5004{, chloroform:
isoamyl alcohol (24:1) 1005 o] 10x7)

8 mRNA 23 24

vortexing®ta] icedf] 1587 w2t
@ EFE AL 15000rpmel A 2057} 92 Ba] 5o
FEde] 455 gt FEY cold

isopropanol 10004 o) -70°Cll A 2447 A

oNE - olEE- HH - 25H

A2

© 15000rpmel| A 2087+ YA EE] 3] GaE A
A3 & RNA HAHES 100% ethanold} 70%
ethanol 2 A28 & 30409 RNase-free waterol]
o gpectrophotometerZ ©]-&35ta]l RNAY] oF
& Zga
2) ¢cDNA<Q] A2t

D et e 2HoR ARE B,
Reverse transcriptase buffer 20k
Random hexamer (10 pM) 157
AMV-RT (10U/48) Ll
dNTP (10 pM) Luh
RNase inhibitor 0.5u8
RNA g

@ EF3Hgdo] 20u7} HEE sterile waterE 7}
T 42Tl 1583 A skl

© 7t Agel 80uo] =& ¥ol £ ¥ PCR ¥
ol AHE-SHAT
3) Primer®] A&

(D House keeping gene
Glyceraldehyde-3-Phosphate-Dehydrogenase
GAPDH

@ Target genes
TGF-p1
TGF-B type I receptor : TBR-I
TGF-p type II receptor : TBR-II
Smad2
Smad3
Smad4
Plasminogen actjvator inhibitor-1 : PAI-1
Connective tissue growth factor : CTGF
Fibronectin
Collagen type Ia
4) Quantitative RT-PCR

@ 7 cDNAE o o3t o] ARg &5
ST
10x amplification buffer 1040
Mixture of dANTP (10 pM) Spd
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BIFEESOl TOF-b1 REA LKl ojxE 23t

Primer 1 (10 pM) 2 c. Last cycle
Primer 2 (10 pM) 2 Denaturation 1 min at 94C
Template cDNA 40 Annealing 1 min at 59
H20 Tk Polymerization 10 min at 72°C

@ GAPDH primerE o] 43l thgo] z7og
34-38 cycles PCREF-2 A]3)3}9Th 3 PCR productsE 2% agarose gelolfA 100V, 10

B3t A719% 3 F densitometerE ©]-8-3}o] 7}

band®] B171& A ZF3letith

Denaturation 5 min at 94 @ 12} PCR¥F2-0] Z3E2 Ev)Z RNAY %e =
Annealing I min at 59C 73e] ZE GAPDH PCR productsd] 9g
Polymerization 1 min at 72T 0% E A e,

b. Subsequent cycle (32-36 cycles) © 919 @S L2 target F-HA el g PCR

932 Aldsl] JTiHel BAsE ARk

a. First cycle

Denaturation 1 min at 94C
Annealing 1 min at 59C = o3t ChaE O] MAl BA
Polymerization 1 min at 72°C 2. ELISAE 0| &%t TGF-$1 CHZE e 3 =4

TGRS o] HepG2e] TGF-p1 Thlza A4

Oligonuclectide primer sequences used for guantitative RT-PCR analysis
(Al sequences are listed 5 to 3)

GAPDH S (Sense 5'-TGAAGGTCGGAGTCAACGGATTTGGT-3")

AS (Antisense 5-GACCATGAGAAGTATGACAACAGC-3")
TGF-B1 S (Sense 5'-CACTTGCAGGAGCGCACGATCATG-3")

AS (Antisense 5-TTTCCTGCTTCTCATGGCCACCCC-3")
TBR-I RI-2 (Sense 5'-GTCCCCGGCTGCTCCTCCTCGTGCT-3")

RI-3 (Antisense 5'-CCTGAGGCAGAACCTGACGTTGTCA-3")
TBR-TI RII-2 (Sense 5'-GAAGGCGCCGTCCGTGCGCT-3")

RII-3 (Antisense 5-AAGTCAGGATTGCTGGTGTTATAT-3")
Smad2 2-S (Sense 5-GAGGTTCGATACAAGAGGCTGT-3")

2-AS (Antisense 5-GCCTTGAGTTCATGATGACTGT-3)
Smad3 3-S (Sense 5'-GGACGACTACAGCCATTCCA-3")

3-AS (Antisense 5-TTCCGATGTGTCTCCGTGTCAG-3')
Smad4 4-1 (Sense 5'-GCTTCAGAAATTGGAGACAT-3")

4-2 (Antisense 5'-GATGCACGATTACTTGGTGG-3")
PAI-1 S (Sense 5-CTTGTCTTTGGTGAAGGGTCTGCT-3")

AS (Antisense 5-TGTGTCTTCACCCAGTCATTGATG-3")
CTGF S (Sense 5'-AACCGTGGTTGGGCCTGCCCTC-3")

AS (Antisense 5'-GTATGTCTTCATGCTGGTGCAG-3")
Fibronectin FB-S (Sense 5'-GGCCACTGTGTCACAGACAGTG-3")

FB-AS (Antisense 5'-TGTGACCCATGTCATGCTGTGCTT-3")
Collagen COL-S (Sense 5'-AGCAGACGGGAGTTTCTCCTCG-3")
type Ia COL-AS (Antisense 5'-ACCTTGCCGTTGTCGCAGACGC-3)
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s J3S Golry] 93] ELISA AlAE
(Amersham Pharmacia Biotech, Piscataway, NI}
Agstel TGRL  wlAs  ASEAE.
HepG2 M ZZ 1 x 10° cells/well 2 3Z33}31 RPMI
1640 ==l TS 1, 10, 50, 100 ug/niE =]
g]slo] 48A17F vk B, AbA S £Aske] biotin
conjugated human TGF-p1 &3 5009} AN 5040
E3teY, kito] AlFE standard TGF-pl 5009}
biotin conjugated human TGF-p1 &4 50 u £
A& 77} human TGF-f A7} 38 E plateo] 2
I Ago)A 2A)7F incubationdt 3., horseradish
peroxidase conjugated streptaviding  tetramethyl
benzidine(TMB) 7| 23} §H4 H7}8le] 450 nmol| A
E3EE FY59

3. PHIThymidine Incorporation AssayS Ol &8 Al
EZA BA

Fibroblaste] DNA E-AJo]l v]x|= i 2]
FFE AR sl [’H]Thymidine
Incorporation AssayS A)3)38}it}. T3891 /H]D-‘—E— 1
x 10° cells/well 2 24-well multiplatese] £33 &

pul

Table 1. Effect of CGHJT on TGF-B1 mRNA Expression

OINIE - OfEE - YYH - 28K

10% serumo] 7t WA 2 24A17F < w8l
t}. PBS(Phosphate buffered saline)Z 23] 4|23k
Z serum-free ¥|X 2 w33 EAld TGF-B1 2
ng/mi-& AelstArt. eF=E] 20417k $of 1.0 pCi/
s [SH]Thymldlne (Amersham, Arlington Heights,
IL)& 4417t E9¢F pulse-labeling 3411 DNAWE
incorporation® trichloroacetic  acid-precipitable
radioactivity®] %2 liquid scintillation counterE ©]
$3j9) 24190k

TGF-Blel| o]l 5= fibroblastZ2ol] ]
A HIRESS 9T 2] 9ste] TGE-

Fofzdol WY 1, 10, 50, 100 pg/mi& MXE
o 4AZF HAT s on AEFA e WeFFE
2o} Bl aEA ekl

il

V. #%& &

. ERTERE S0l HepG229l TGF-B1 mRNA 2o
olxle &
EITREEECl Al TP EE HepG29l TGF-Bl
mRNA #dle] mAE Js golRy] £

CGHIT treated(ug/nd; 48 hrs)

Control
1 10 50 100
Exp.1 1.00 0.82 0.62 047 0.38
Exp.2 1.00 0.84 0.63 0.42 0.33

; Each value represents relative ratio of TGF-31/GAPDH when that of the control, CGHIT untreated, is set to 1.00.

CGHJT (48h Treatment)

0 1 10

50 100 pg/mi

TGF-B1

GAPDH

Fig. 1. Quantitative RT-PCR analysis of TGF-B31 mRNA expression in HepG2 cells treated with CGHJT.
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BRREZOl TOF-p 4 LMRE ozl g8

HepG2 1 x 10° cells/welldl] jERFRTES 1, 10, 50,
100 ug/meE 4847 2] % quantitative RT-PCR
¥ TGF-BI/GAPDH v && EA3 Az, TGF-f1
mRNA W3¢ 2] Aelwrd J&Hez 2t
259 tH(Table 1, Fig. 1). |78 242 94
RS 10 gmE 12, 24, 48, 72A)7F HE)§
% TGF-BI/GAPDH H|&& ¥43 23, TGF-B1
mRNA FHIE oFE 9] AeAlte] o&H oz 7}
43} tiTable 2, Fig. 2).

2. BFRES0] HepG22 TGF-B1 HHi Al MMoj
olxE @8
HiFfRnEEel A A EF HepG2e] TGF-Bl
gld Ao wWRE FIFS Lolwr] s

all

Table 2. Effect of CGHJT on TGF-f1 mRNA Expression

Exp.1 1.00 0.85
Exp.2 1.00 0.87

HepG2 1 x 10° cells/welld) & IFARER 1, 10, 50,
100 pg/mdE 48A17F A3t &, ELISARYS ©]-&-3}
o tlzTe TGF-HIS 50002 Aala T
TGF-p19] Aighe 453 234, TGF-f1 mRNA
Wy AR adet T FE Helwre o'
A TGFH1 Bde) APAA7E 2=
(Table 3, Fig. 3).

3. ERRES0l HepGeel TGF-B1 Ala™et7|™
B KHAR] mMRNA 2halof DXl FE
WISl TGF-Pl AzAe7|d AP R}

(TBR-I, TPR-II, Smad2, Smad3, Smad4)e] mRNA

Bl Wx)e QS dolrr] 98] HepG2 1 x

10° cells/wellel] ¥&F#wE 1, 10, 50, 100 pg/miS

071 0.61 043
0.70 0.64 0.48

; Bach value represents relative ratio of TGF-$1/GAPDH when that of the control, CGHJT untreated, is set to 1.00

CGHJT (10 pg/ml Treatment)

0 12 24

48 72 hr

TGF-p1

GAPDH

Fig. 2. Quantitative RT-PCR analysis of TGF-B1 mRNA expression in HepG2 cells treated with CGHJT.

Exp.1 500 422
Exp.2 500 428
Mean 500 425

Table 3. Eifect of CGHJT on TGF-$1 Protein Synthesis

364 284 210
370 269 188
367 277 199

; Each value represents relative volume of TGF-f1 of experimental groups when that of the control, CGHJT untreated, is set to 500
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0 1 10 50 100 (ng/ml)
CGHJT Treatment (48 hr)

Fig. 3. Inhibition of TGF-B1 protein synthesis by CGHJT in HepG2 cells

Table 4. Effect of CGHJT on TGF-B1 Signaling Mediator mRNAs Expression

(=]

CGHIT Treated(yzg/mé; 48 hrs)

Control

1 10 50 100

ToR Fxp1 1.00 0.92 0.92 1.03 1.05
Exp2 1.00 0.94 0.97 0.98 1.02

Exp.1 1.00 1.06 1.04 0.93 1.04

TBR-II Exp.2 1.00 1.01 0.96 1.04 0.95
S Exp.1 1.00 0.94 0.94 1.07 0.99
Exp2 1.00 0.98 1.02 0.98 1.04

S Exp.1 1.00 1.03 1.04 1.02 0.95
Exp2 1.00 0.99 1.02 1.05 1.02

Sonadd Exp.1 1.00 0.92 0.99 0.95 0.98
Exp.2 1.00 0.8 0.93 1.04 0.96

; Each value represents relative ratio of each gene/GAPDH when that of the control, CGHJT untreated, is set to 1.00

Fig. 4. Quantitative RT-PCR analysis of TGF-B1 signaling mediators in HepG2 cells treated with CGHJT

CGHJT (48h Treatment)
0 1 10 50 100 pg/ml

TBR-1

TBR-1I

Smad2

Smad3

Smad4

GAPDH
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48A17F #8)$+ &, quantitative RT-PCRZ target pXE 9L ZANSIET. HepG2 1 x 107 cells/
gene/GAPDH H]-&S X3 A3} oFE2 TR, T wellel] RS 1, 10, 50, 100 pg/mlE 4417 A
BR-II, Smad2, Smad3, Smad4 Z}z}2] mRNA &3 ) glsta, TGF-p1 2ng/mi-S 48A17HE<r 288t &
e 9FS nAA e Aoz PEErHTable quantitative RT-PCRZ target gene/GAPDH H|-&%
4, Fig. 4). BA% 23 HFREE AAe PA-1 #3Ae]
mRNA &3] AHAQ F3s nXA &skort,
4, ERTIRESO| HepG2el TGF-B1 target genes! T EESY 28 TGF-pl IdAgAset TLsH
PAI-1 mRNA &30 o|x= ggt TGF-p19] target 5-2#¢] PAI-19] ¥Ho] ¥ ¢
NS TGF-B1 QA vigd HS& zHoz 7+axo| #EQtiTable 5-6, Fig. 5).
2]&l TGF-B19] target gene?l PAI-1 mRNA HH3d]|

1) ARl PAT-1 mRNA 2dd) n]X& 93

Table 5. Effect of CGHJT on PAI-1 mRBNA Expressmn

Exp.1 1.00 0.97 1.04 0.92 1.04
Exp.2 1.00 1.04 1.02 1.04 1.01

; Each value represents relative ratio of PAI-1/GAPDH when that of the control, CGHJT untreated, is set to 1.00

2) WAl TGF-p10] o3 PAL-l mRNA @& A= 9%

Table 6. Effect of CGHJT on TGF-B1-induced PAI-1 mRNA Expression

Exp.1 1.00 3.05 2.43 1.22 0.88 0.52
Exp.2 1.00 292 2.31 124 0.90 0.47

; Each value represents relative ratio of PAI-1/GAPDH when that of the control, TGF-f1 & CGHIT untreated, is set to 1.00

Control TGF-1 CGHJT Pretreatment + TGF31
(2 ng/ml) 1 10 50 100 pg/mi

PAI-1

GAPDH

Fig. 5. Quantitative RT-PCR analysis of TGF-B1-induced PAI-1 mRNA expression
in HepG2 cells treated with CGHJT
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5. EITHES0! T3891 fibroblast MlZZS Aol o]

= od5t

HET AR 0] T3891 fibroblast A)3Z=2]o) n|x]
© FFS Uolry] 918 T3891 human fetal lung
fibroblast® 1 x 10° cells/well FEE 24-well
multiplatesol] W ¥shar, ERFHRIER 1, 10, 50, 100
pgmiE TGF-pl Fof 4XTF Ao AAF F,
TGF-p1 2 ng/mi& 48A17F A&&ta 1.0pCi/ml <]

1) WRF#TE] fibroblast HEZAel B33 99

)

s

ONE - OFE- AL PEE

[3H]thymidine &
DNA =
acid-precipitable radioactivity 2]

4X17F F<t  pulse-labelingd}o]
incorporation®  trichloroacetic
SHCPM)S liquid
scintillation counterE o]-g38le] =43 Ayl 4E
o] Eoj7} fibroblast®] M¥EZA AA o= 4
gkort, TGF-fle] o3 H#&
fibroblast M| XF2& &2 FroEdog 7+

&4 THTable 7-8, Fig. 6-7).

2] A]

Table 7. Effect of CGHJT on T3891 Fibroblast Proliferation

CGHIT treated (ug/ml; 48 hrs)

Control 1 10 50 100
Exp.1 4600 4700 4650 4650 4550
Exp.2 4550 4650 4500 4600 4600
Mean 4575 4675 4575 4625 4575

; Each value (CPM; count per minute) represents incorporated radioactivity of [PH|Thymidine

5000

4900

4800

4700

4600

4500

4400

4300

4200

[*H]Thymidine Incorporation (CPM)

4100

4000

50 100

(ng/ml)

CGHJT Treatment (48 hr)

Fig. 6. CGHJT treatment showed no difference in celt proliferation of fibroblast cells

2) iEIFIENEO) TGF-plo) 23 fibroblast A EZ4f-wol vl

Table 8. Effect of CGHJT on TGF-B1-induced T3891 Fibroblast Proliferation

Control TGF-p1 TGF-§1 (2 ng/mt) + CGHIT pretreatment (zg/ml)
(2 ng/ml) 1 10 50 100
Exp.1 4850 6550 6300 5150 4650 4450
Exp.2 4600 6450 6250 5200 4550 4100
Mean 4725 6500 6275 5175 4600 4275

; Each value(CPM) represents incorporated radioactivity of [3H]Thymidine
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6. EFF#EESO T3891 fibroblaste] CTGF, % 1, 10, 50, 100 pg/niE TGF-B1 Fof 4217+ Hof
fioronectin, collagen type la2] mRNA o] Ax)g)al TGF-Bl 2 ng/mlE 48717+ He F,

x| = odsk
ojxl= g quantitative RT-PCRE target gene/GAPDH H| &8

TGE-Ble) 3 2 "&@e] FAH= CIGF, 243t A3, CTGF, fibronectin, collagen type Ia
: 3 =
fibronectin, collagen type [ « mRNA L& o] w]X)= mRNAS] WS wEHRmee] Exd JEzdoz
N 73 e SEO. o) Q=
EF RS S gotRryl 98] T3891 human 223514 cKTable 9, Fig. 8).
fetal lung fibroblast 1 x 10° cells/wello] JEHT i

7000
6800
6600
6400
6200
6000 -
5800
5600
5400
5200
5000
4800
4600
4400
4200
4000

[FH]Thymidine Incorporation (CPM)

Control TGF-B1 1 10 50 100 (CGHJT: pg/ml)
{2 ngim1} CGHJT Pretreatment + TGF-B1

Fig. 7. CGHJT inhibited TGF-P1-induced fibroblast proliferation

Table 9. Effect of CGHJT on TGF-B1-mediated Induction of CTGF, Fibronectin, and Collagen type | a mRNA
Expression

2L , 100

CTGF Exp.1 1.00 2.92 232 1.57 1.02 0.68
Exp.2 1.00 27 2.12 1.48 1.03 0.56

fibronectin Exp.1 1.00 2.04 1.82 1.55 1.02 0.83
Exp.2 1.00 1.97 1.79 1.40 1.04 0.76

collagen Exp.1 1.00 3.02 2.80 1.98 1.13 0.71
type Ia Exp.2 1.00 2.88 261 2.04 1.27 0.80

; Each value represents relative ratio of each gene/GAPDH when that of the control, TGF-B1 & CGHIT untreated, is set to 1.00

Control TGF-pt CGHJT Pretreatment + TGF -g1
(2 ng/m1) 1 10 50 100

pgiml

CTGF

Fibronectin

@ Collagen Type 1o

Fig. 8. Quantitative RT-PCR analysis of TGF-B1-mediated induction of CTGF, fibronectin, and collagen type
I 'a mRNA expression in T3891 fibroblast treated with CGHJT
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