th gt ghel aha] A A 247 A|25(2003 69)
J Korean Oriental Med 2003;24(2):1-11

Q1A 7ke}o] TOE-B1 wi7hA T4l 3t WAL 93

o o

Effects of Injinchunggan-tang (Yinchenginggan-tang) W
on TGF-f1-Mediated Hepatic Fibrosis

Jae-Ok Shim, Young-Chul Kim, Jang-Hoon Lee, Hong-Jung Woo
Department of Internal Medicine, College of Oriental Medicine, Kyunghee University

Objectives : The aim of this study was to characterize the effect of Injinchunggan-tang on TGF-f1-induced hepatic fibrosis.

Methods : mRNA and protein expression levels of TGF-f1 in Injinchunggan-tang-treated HepG?2 cells were compared to
untreated cells using quantitative RT-PCR and ELISA assay, respectively. mRNA expression levels of the TGF-1 pathway
genes (TR-1, TR-II, Smad2, Smad3, Smad4, and PAI-1) and fibrosis-associated genes (CTGF, fibronectin, and collagen type
1) were evaluated by quantitative RT-PCR. The effect of Injinchunggan-tang on cell proliferation of T3891 human fibroblast
was evaluated using [*H]thymidine incorporation assay.

Results : Expression of TGF-81 mRNA and protein was inhibited by Injinchunggan-tang in a dose- and time-dependent
manner. Whereas TGF-81-mediated induction of PAI-1 was suppressed by Injinchunggan-tang, expression of the TGF-S1
pathway genes such as TR-1, TR-II, Smad2, Smad3, and Smad4 was not affected by Injinchunggan-tang treatment.
Injinchunggan-tang was found to inhibit TGF-S1-induced cell proliferation of T3891 human fibroblast, and also abrogated
TGF-$1-mediated transcriptional up-regulation of CTGF, fibronectin, and collagen type I.

Conclusions : This study strongly suggests that the liver cirrhosis-suppressive activity of Injinchunggan-tang may be
derived at least in part from its inhibitory effect on TGF-81 functions, such as bleckade of TGF-81 stimulation of fibroblast
cell proliferation and fibrosis-related gene expression as well as expression of TGF-81 itself. (J Korean Oriental Med
2003;24(2):1-11)

Key Words: Injinchunggan-tang (Yinchenqinggan-tang), TGF-#1, hepatic fibrosis
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o] Hlu iep. mebA 1@ FREES el
REAY ZHAAE Al FE s dalof & FA ot

TGF-81(Transforming growth factor 81)& A3
o ZHAR9 AEe] e P& FX8=
Atol EFEQlel T, H 29 A Fo TGF-f1&
fibroblast®] A3} collagene] #H| & EAJsIgto s
X RS f=go] FlE AT w2ba] TGF-
B1e FrsE(be] AT Rede] Fagk &g o=
AAZA] Q141H 7] Al2LeER o1, o] 9] 2] el o
g BAR S ) dstA R Qe

DIBENT S ERAIEAI7 e RS A ;A
HE Bala iR HET BT 5K W 59 &
ikl FRATEZAE 7108 Aoz < idedA
npo]H 24 ABERT Jeo] X 5ol &3] AHEE L T
BiET S B3 A72 472 348 2 olgA -
oy AFEYAHNAM FEY A S East
i, 9 B AL 4ol e
7VE, BYve BB A 32 H
HBeAg®] [ailigio] tiet AR E, 92 Ki
Ef x| o FF#E] ol vk e
Bt APdA s Bastech 2 R bt ¥
dE BAMETHQ AT ofF] uFe AFolth

olol MAe HiEkiEH el TGF-1 w7l FHHsHE
ftell ¥R e 93¢ #F3tA TGF-F1 mRNASL
protein £-8|ol WX J&FS BAEFTE L3 1A
F o] TGF-f1 signal pathwayel] #HE A2} LH]
x| = 9g8ke A B 98] TGF-B1 receptor type
I(TAR-I), type T (TAR- 1), Smad2, Smad3, Smad4
mRNA9} ¥slE A B FAld, TGF-A1 target
gene 3 3PUQl PAI-1 mRNAZS S48tk 281
MRS o] &3te] TGE-flo] ol3te 24 =
Reg 4zl Mgt ¥ JAE 3, fibroblast
Z A1 - | connective tissue growth factor(CTGF),
fibronectin, collagen type Te 52| mRNA @3 Z7}od
B2 BAsa 94 e Z2HE A7l ol
B 313k wlo]th
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1. M=z

1) ek}

2 Aol AH4e b tigeld o ojgebs)
dekAFA0) 2Aste] AFoRg B o
Aol A A AL F]iste AHSstR e A
o W8z &2 o3 2t
Prescription of Injinchunnggan-tang

TA%E i Eah

B R Artemisiae Capillaris Herba 25¢g
AR Sanguisorbae Radix 8g
##F  Rubi Fructus 6g
Bk Atractylodis Rhizoma Alba 6g
B Polyporus 6g
BEE Hoelen 6g
i Alismatis Rhizoma 4g
¥R T  Raphani Semen 4g
R Aurantii Immatri Pericarpium  3g
1z Amomi Semen 3g
HE Glycyrrhizae Radix 3g
Total T4g

Z

Aol A8 HAe A= £ AlE 7402(107

R 481 227 B9 28 HREE

P& HoR et 1 g AL 80T & X

i, 3471 27](Christ LDC-1,

]3] 86.7ge] AEFEE
< Byt

Alpha/4, Germany)2
£ Aol 11.71%9] F

o

2.4

1) HepG2 {HH| o) that FEA g
Cig

PgEETE Mgl 3 fuArEd WskE &
37] 98k 1 x 109welle] A ol BlkEITFES

10, 100 we/ml =2 Agjstgct. Mgl 484
0.1% trypsin®. 2 A & 3|43} protein3}
&3k
2) fEHES ol ot 4R
TGEF- 8 10] T3891 fibroblast A] £Z2]of] vR|&= 3
3 TGF-B10] 23} o &do] &A= CTIGF,
fibronectin, collagen type [ 2] mRNA 3ol n|xj=

=
M b — 2

z

A



A% 9 39

BRI BS 9%e B8] dsko T3891
fibroblastel BEHATES 1, 10, 50, 100 ug/ml 2 447}
A28k TGF- 81 2ng/nlS 4447k A2 8¢k

Al &
= =

1. 82 RT-PCR

1)RNAS| &

(D GSS solution] | &}

250g9] guanidine isothiocyanate-S 293m! 33} 25
Fo] ¥e & of7)d thA] 0.75M sodium citrate 17.6
ml 9} 10% sarkosyl 26.4ml S 2o] 65Col| A stirring3t
R R

(@ Solution D2] | &

GSS solution®] 2-mercaptoethanol-&
230 AAela.

® 10712 M Ze) solution D 50044, 2M sodium
acetate(pH4.0) 504 & o] Z Z33F T water-
saturated phenol 50044, chloroform : isoamyl alcohol
(24:1) 1004 & go] 1023}t vortexingdto] iceo] 15
22 A B

@ EZ&AS 15000rpmof A 2087+ A4 Ee)et
o A2l 4/55 3)4Ehe] S22 cold isopropanot
1000445 Fo] -70TAA 24413 HAA 2T

(® 15000cpmol| A} 2087t YAl el st} S8 A
A3t T RNA pellete% 100% ethanol®} 70% ethanol

0.IM¢ 5%

2 A3 3 & 30449 RNase-free watero]] =
spectrophotometerg ©]-£3fe] RNAQ| g =43}
e,

2) cDNAS] A%

O 33 22 2402 AR5 st
Reverse transcriptase buffer 24
Random hexamer (10 pM) 14
AMV-RT (10U/ ) 14

dNTP (10 pM) 1w
RNase inhibitor 0.5
RNA 14
@ £3589 0] 2017} H T2 sterile waterE H 7}

C QAT TGF-A sihd 20 frghel vix e 4% (215)

& F 42celA 1523 A el
@ 7 A5l 8049 & ol &3¢ $ PCR Y
5ol o] &3kt
3) Primer9) A2t
(D House keeping gene

GAPDH : Glyceraldehyde-3-Phosphate-
Dehydrogenase
(2 Target genes
TGF-41
TGF-# type I receptor
TGF-# type II receptor
Smad?2
Smad3
Smad4
PAI-1 (Plasminogen activator inhibitor-I)
CTGF (Connective tissue growth factor)

Fibronectin
Collagen type I alpha
4) Quantitative RT-PCR
@ 7t cDNAE g2 thg3) 2o A gs EF
skt
10x amplification buffer 104
Mixture of dNTP (10 pM) Sul
GAPDH primer 1 (10 pM) 24
GAPDH primer 2 (10 pM) 24
Template cDNA 44
H0 74
(2 GAPDH primerE o] &-3}o] th& o= 34
38 cycles PCREF3-& A3 &laiTh.
a. First cycle
Denaturation S5minat94C
Annealing 1 min at 59°C
Polymerization Iminat72¢
b. Subsequent cycle (32-36 cycles)
Denaturation 1 minat94¢C
Annealing 1 min at 59C
Polymerization lminat72C
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c. Last cycle
Denaturation 1 min at 94C
Annealing 1 min at 59°C
Polymerization 10 min at 72°C

(® PCR productsE 2% agarose gelol| A 100V, 102
7+ 7199 %8 Z densitometerE ©|-83la] 7z} band
o] ¥ & %3k ok

@ 12} PCRYFS-9] 232 EUlZ RNAY & %
7¥ste] ®E GAPDH PCR products?] %& +20%U)
2 s sfHh

® 919l AFHE Hheo 2 target AR T PCR
WS AHek AthEel HBEE et

2. TGF-81 ELISA

BBkt SC] QA M £ HepG2ol TGF-81 &
WA YA o u]X e PGS dolH 7] 93] ELISA Al
~el(Amersham Pharmacia Biotech, Piscataway, NJ)<
A8kl TGR-A1 Bid & % FEA 315t HepG2
AEZ 1 x 10 cells/well 2 £5-5F3 RPMI v A of] Z¢
zve] ks 1, 10, 50, 100 we/nlS X 2)3lo] 48

Prescription of Injinchunnggan-tang

Al ZF ek = A2 43 3tod biotin conjugated
human TGF-A1 &3] 5048 AN 50 E3HN, 7|1E
o] A ZHE A"the TGF-A1 5044 $} biotin conjugated

human TGF-81 &4 50 @ £3HE& ZZF human
TGF-8 @47 258 ZHo|Ed Ya L&A 2
Al 7t incubationd 3, horseradish peroxidase
tetramethyl benzidine(TMB)
N4} 37 A7bsked 450 nmol X EFEE =338t
%k

conjugated streptavidin-2-

. BH)Thymidine Incorporation AssayE 0|&
ﬂATh—’oS =4
A E2] DNAZA S vl e HEHEFGY Y&
Atat7] $18bed PH]Thymidine Incorporation Assay
A& slsdth T3891 /\ﬂiv‘ 2 x 10* cells/well 2 24-
well multiplatesol] seeding%+ ¥ 10% serumo] 718
H A 2 24A17F F<F wjslSith PBSE 23] A%
% serum-free |72 2887} £l TGE-H1 2 ng/
m& A2 stact. FEAE 20417 Tl 1.0.Cifml 2]
*H]Thymidine (Amersham, Arlington Heights, IL)E 4

b A

r°1'

1“1 PN

Gene Primer Nucleotide sequences

S (Sense 5 -TGAAGGTCGGAGTCAACGGATTTGGT-3')
GAPDH AS (Antisense 5 -GACCATGAGAAGTATGACAACAGC-3')
TGE-1 S (Sense 5 —CACTTGCAGGAGCGCACGATCATG-‘3' )

AS (Antisense 5 -TTTCCTGCTTCTCATGGCCACCCC-3')
TAR-I RI-2 (Sense 51 _GTCCCCGGCTGCTCCTCCTCGTGCT-3 )

RI-3 (Antisense 5 -CCTGAGGCAGAACCTGACGTTGTCA-3 )
TAR- I RII-2 (Sense 5: _GAAGGCGCCGTCCGTGCGCT-3') )

RI-3 (Antisense 5 -AAGTCAGGATTGCTGGTGTTATAT-3 )
Smad2 2-8 (Sense 5 -GAGGTTCGATACAAGAGGCTGT-3 )

2-AS (Antisense 5 -GCCTTGAGTTCATGATGACTGT-3)
Smad3 3-8 (Sense 5: -GGACGACTACAGCCATTCCA-3 )'

3-AS (Antisense 5 -TTCCGATGTGTCTCCGTGTCAG-3 )
Smadd 4-1 (Sense 5: —GCTTCAGAAATTGGAGACAT—'J’: )

4-2 (Antisense 5 -GATGCACGATTACTTGGTGG-3 )
PALI S (Sense 5: -CTTGTCTITGGTGAAGGGTCTGCT—?;: )

AS (Antisense 5 - TGTGTCTTCACCCAGTCATTGATG-3 }
CTGF S (Sense 51 -AACCGTGGTTGGGCCTGCCCTCG: )

AS (Antisense 5 -GTATGTCTTCATGCTGGTGCAG-3 )
Fibronetin FB-S (Sense 5: -GGCCACTGTGTCACAGACAGTG-3 )‘

FB-AS (Antisense 5 -TGTGACCCATGTCATGCTGTGCTT-3 )
Collagen 1a COL-S (Sense 5: -AGCAGACGGGAGTTTCTCCTCG-3')

COL-AS (Antisense 5 -ACCTTGCCGTTGTCGCAGACGC-3)




Al 7t %<9t pulse-labeling 3% 22 DNA Y 2
incorporation® trichloroacetic acid-precipitable
radioactivity?] & liquid scintillation counterZ ©[-§-
ato] S sith TGEB19) 28t 25 & A ET
Aol vlX & WEEHEFSY TS 2A] #std
PIRIERFE 1, 10, 50, 100 ug/nl-S TGF-81 Fo 44)2F
Ao AELel Ao AExFH e HIFTE
e v wEA st

8

1. EREAES0| HepG22l TGF-81 mRNA &4
of olxj= g

HigkiET &) A A £ HepG2e TGF-f1
mRNA g v JFS gotrr] 9 &
HepG2 1 x 108 cells/wellel] 4 1, 10, 50, 100 ug/ml S
4871 7¢ A 2|3+ %, quantitative RT-PCRY 2 2 TGF-f
1/GAPDH H &< 43 41 Ade F& 9&H
<l TGF-f1 mRNA TR Fe) Hart #RHUT
(Table 1).

B 10p/ml S 12, 24, 48, T2A1 2 Aelste] B4
@ Aat AN el &40 TGF-f1 mRNA &

9} 390 © ARH o] TGF-A oihg A fate) vl e 9% 217

ko) 7447} T Y THTable 2).

2. BREARTS0l HepG22o| TGF-A1 THHE MMy
oiXl= ¥

Kol Q1A 7P EF HepG2e] TGF-B1 wala
Aol mA e FEFe LolEr) 94l HepG2 1 x 10
cells/welldl] #3 1, 10, 50, 100 ug/mlE 4847 2] &)
3l & ELISAYS o] &3t control®] TGF-$1%-S
50002 A3}i Mgt TCGE-P19 FuatE AHEe
A3} TGF- 1 mRNA F& o] gt A4 539 54
A Asze] oEHQ TGE-B1 T} A4
A A 7t H2 =] ITH(Table 3).

3. B ERTSH0[ HepG22el TGF-F AZdE7 M
2 R Yo ojxls g
ol TGE-8 Alzdgdridad f44 (TAR-
[, TAR-T, Smad2, Smad3, Smad4 mRNA)2] &4
o mAe &S golr 7] 9sl HepG2 5 x 10°
cells/wellol] 7% 1, 10, 50, 100 pe/mi S 48417t 2]
3t &, quantitative RT-PCRZ target gene/GAPDH H]
&5 BMT A9 Kl TAR-1, TAR-1, Smad2,
Smad3, Smad4 Zt7he] mRNA ¥8R0l& d3k-S ulH]

Table 1. Effect of Injinchunggan-tang on TGF-31 mRNA Expression

Treated (ug/ml; 48 hrs)

Control 1

10 50 100

Exp. 1.00+0.00 0.86+0.06

0.66+0.06 0.57+£0.02 0.42+0.01

; Each value is mean+ standard deviation.

; Each value represents relative ratio of TGF-81/GAPDH when that of the control is set to 1.00.

Table 2. Effect of Injinchunggan-tang on TGF-31 mRNA Expression

Treated (hrs: 10 ug/ml)

Control p) 2% 43 72
Exp. 1.00+0.00 1.00£0.04 0.75+0.06 0.59+0.01 0.34+0.01
; Each value is mean + standard deviation.
; Each value represents relative ratio of TGF- 8 U/GAPDH when that of the control is set to 1.00.
Table 3. Effect of Injinchunggan-tang on TGF- 8 1 Protein Expression
Treated (ug/ml; 48 hrs)
Control I 10 30 100
Exp. 500+0.00 466.5+6.36 410+12.73 376.5+10.61 306.5+2.12

; Bach value is mean+ standard deviation.

; Each value represents relative volume of TGF- 8 1 of experimental groups when that of the control is set to 500.
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7 g Aoz BART
1) TAR-I expression(Table 4)
2) TAR-II expression(Table 5)
3) Smad?2 expression(Table 6)
4) Smad3 expression(Table 7)
5) Smad4 expression(Table 8)

4. WEAERS0l TGF-A1 target gene PAI-1
mRNA 24d ojxl= &
Wi el TGF-f1 g4 dA g AEE 93l
TGF- 3 19] target gene$] PAI-1 mRNA A 1)x
B 932 2ARI L HepG2 5 x 10° cells/wellol] #;

quantitative RT-PCR 2 PAI-1/GAPDH H] &5
23} fiel o3 TOF-f1 waol4 s 5
TGF-f 19 target 47} PAI-1e] 2Halo] =% o
Ao Zrago] A 9 tHTable 9).

5. BEEHATS0| T3891 fibroblast MEZZ4lof o]
A= gt
Kol T3891 fibroblast ) 54 of] v} x| &= J kS
YolH 7] 913 T3891 human fetal lung fibroblastZ 2
x 10 cells/well T 24-well multiplatesol] )] 9F3]
I, i 1, 10, 50, 100 we/ml 2 TGF-B1 $of 4417+ A

-

Table 4. Effect of Injinchunggan-tang on T 8 R- | mRNA Expression

Treated (ug/ml; 48 hrs)

Control 1

10 50 100

Exp. 1.00£0.00 1.041+0.09

1.00+0.04 0.9940.08 1.07+0.03

; Each value is mean+ standard deviation.

; Each value represents relative ratio of T # R- | /GAPDH when that of the control is set to 1.00.

Table 5. Effect of Injinchunggan-tang on T 8 R- 1 mRNA Expression

Control 1

Treated (ug/ml; 48 hrs)

10 50 100

Exp. 1.00+0.00 1.00+0.11

1.01+0.08 1.02+0.06 0.97+0.04

; Each value is mean+ standard deviation,

; Each value represents relative ratio of T 8 R- | /GAPDH when that of the control is set to 1.00.

Table 6. Effect of Injinchunggan-tang on Smad2 mRNA Expression

Treated (ug/ml; 48 hrs)

Control 1

10 100

Exp. 1.00+0.00 1.03+0.09

1.0410.02 1.07 i0‘07 1.053-0.01

; Bach value is mean+ standard deviation.

; Each value represents relative ratio of Smad2/GAPDH when that of the control is set to 1.00.

Table 7. Effect of Injinchunggan-tang on Smad3 mRNA Expression

Treated (ug/ml; 48 hrs)

Control I

10 50 100

Exp. 1.001+0.00 0.95+0.02

0.98+0.09 1.03+0.05 1.04+0.02

; Each value is mean+ standard deviation.

; Each value represents relative ratio of Smad3/GAPDH when that of the control is set to 1.00.

Table 8. Effect of Injinchunggan-tang on Smad4 mRNA Expression

Treated (ug/ml; 48 hrs)

Control 1

10 50 100

Exp. 1.00+0.00 1.00-+0.11

1.03+0.01 1.05+0.08 1.00+0.08

; Each value is mean+ standard deviation.

; Each value represents relative ratio of Smad4/GAPDH when that of the control is set to 1.00.



AR 9 39 AR TOR-B el W frgho) mixe 4% (219)

Table 9. Effect of Injinchunggan-tang on PAI-1 mRNA Expression

Treated (ug/ml; 48 hrs)

Control i

10 50 100

Exp. 1.00+0.00 0.824+0.04

0.66+0.06 0.54+0.07 0.380.06

; Each value is mean+ standard deviation.

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

Table 10. Effect of TGF- 3 1 and Combinations of TGF- 2 1 and Injinchunggan-tang on T3891 Fibroblast Proliferation

UCGT (ug/ml; 28 hrs)

Control TGF-f1(2 ng/ml)

10 50 100

Exp. 49501354 66501283

6025+35

5400471 49254247 45251460

; Each value is mean + standard deviation.

; Each value represents incorporated radioactivity of [3H]Thymidine when that of the control is set to 4950.
Table 11. Effect of Injinchunggan-tang on CTGF mRNA Expression

Injinchunggan-tang (ug/ml; 28 hrs)

Control TGF-f1(2 ng/ml)

10 50 100

Exp. 1.00+0.00 2401031

2.02+0.18

1.79+0.22 1.42+0.13 1.13£0.01

; Each value is mean=+ standard deviation.

; Each value represents relative ratio of CTGF/GAPDH when that of the control is set to 1.00.
Table 12. Effect of Injinchunggan-tang on Fibronectin mRNA Expression

Conol  TGE-1(2 ng/ni) I“Jmc%ngga“'ta“g (ug/ml ;5208 brs) 0
Exp. 1.00+0.00 1.84+0.06 1.814+0.13 1.48+0.18 1.26+0.08 1.06+-0.06
; Bach value is mean+ standard deviation.
; Each value represents relative ratio of fibronectin/GAPDH when that of the control is set to 1.00.
Table 13. Effect of injinchunggan-tang on Collagen Type | « mRNA Expression
Injinchunggan-tang (ug/ml; 28 hrs)
Control TGF-A1(2 ng/ml) 0 ) 00
Exp. 1.00-+0.00 2.82+0.15 2.284+0.03 1.80£0.22 1.334+0.16 1.12+0.11

; Each value is mean+ standard deviation.

; Each value represents relative ratio of collagen type | /GAPDH when that of the control is set to 1.00.

o] Aol %23 &, TGF-H1 2 ng/ml-& 20 A1t 28]
3t 1.06Ci/ml 2] [H]thymidineZ 4A]17} %<t pulse-
labelingd}le] DNA W& incorporation® trichlor-
oacetic acid-precipitable radioactivity®] < (CPM)<:
liquid scintillation counter®- ©]-8-3hed 243+ 23} f
Mol B2 TGF-B 19 93 5% ¥ = fibroblast A
E30] 0% A4 go] $E dEHoz B
) tHTable 10).

6. REEERZ0l T3891 fibroblaste CTGF,
fibronectin, collagen type la fXXl2|
mRNA Z3o) ojxls A

TGF- B 19 93} 2 #de] x5 & CTGF,

fibronectin, collagen type | « mRNA 23 o] v|x&=
W el d3ke golry] Yal T3891 human fetal
lung fibroblast 5 x 10° cells/wellel] ## 1, 10, 50, 100
ug/mlE TGF-B157] 4 A|7Hd o A2 sta TGF-AI
2 ng/mlE 4477 X B)gr %, quantitative RT-PCRZ
target gene/GAPDH H| &S 23 23 TGF-p1|
9J#l 7)== CTGEF, fibronectin, collagen type |«
mRNAS] % oAz go] FE gEH T e
o] #A= AU

1) CTGF mRNA expression(Table 11)

2) Fibronectin mRNA expression(Table 12)

3) Collagen Type Ia mRNA expression(Table 13)
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