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Effect of Yinjinchunggan-tangYJCGT) on Fibrogenesis in Thioacetamide(TAA)-induced
Rat Liver Tissue

Shin-myoung Park, Jang-hoon Lee, Young-chul Kim, Hong-jung Woo
Dept. of Internal Medicine, College of Oriental Medicine, Kyung-hee University

ABSTRACT

Objective : Yinjinchunggan-tang(YJCGT) is reported previously as having theraputic effects on hepatitis such as
anti-implammatory, anti-apoptotic, anti-viral(HBV), etc. Though this prescription is not studied on its anti-fibrogenic effect, it
is still expected to have the effect in the liver. Thus, this study was performed to investigate the anti-fibrogenic effect of
YJCGT on thioacetamide(TAA)-induced liver fibrosis in rats.

Method : Rat liver fibrosis was induced by intraperitoneal TAA injection(150mg/kg) 3 times a week for 5 weeks. After
the YICGT (YJCGT 1g/kg. YJICGT 2g/kg)-treatment, body weight, liver and spleen weights, liver function test, the complete
blood count and the portal pressure were studied.

In addition, gene expressions of ASMA, procollagen type Ia2, MMP2, TIMP1 and TIMP2, all of which are known to be
associated with liver fibrosis, were analyzed by RT-PCR. After YJCGT (YJCGT 1g/kg. YJCGT 2g/kg) treatment,
percentages of collagen in TAA-induced rat liver tissue were measured by image analyzer.

Results : The body weight of the normal group increased more than that of the control and YJCGT-treated groups. The
AST level of the YICGT lg/kg-treated group significantly decreased compared to that of the control. The ALT and the GGT
levels of the YJCGT 2g/kg-treated group significantly increased compared to those of the control. In the YJCGT-treated
groups, WBC, RBC and Hgb elevated by TAA injection decreased but platelet count increased. In the YJCGT lg/kg-treated
group, the portal pressure elevated by TAA injection significantly decreased. The significant decreases in the gene expressions of
procollagen type Ia2, MMP2 and TIMP2 were observed in the YJCGT-treated groups. In histological findings, TAA injections
caused severe liver fibrosis, but the YJCGT treatment significantly reduced the amounts of hepatic collagens.

Conclusions : These results suggest that YJCGT has beneficial effects on the treatment of patients with liver cirrhosis as
well as chronic hepatitis. Further study should be done to decide the optimal concentration of the YJCGT for the treatment of
liver cirrhosis.

Key words : Yinjinchunggan-tang(YJCGT), liver fibrosis, liver cirrhosis, thioacetamide(TAA)
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Table 1. Prescription of Yinjinchunggan-tang(YJCGT)

Herb Scientific Name Volume(g)
B Artemisiae Capillaris Herba 50
MR Sanguisorbae Radix 15
H it Atractylodis Rhizoma Alba 12
Bk Hoelen 12
% Polyporus 12
BaT Rubi Laevigatae Radix 12
# 8 Alismatis Rhizoma 8
M Raphani Semen 8
= ® Sparganii Ehizoma 6
¥ O Jedoariae Rhizoma 6
*H Aurantii Immatri Percarpium 6
B Amomi Semen 6
H E Glycyrrhizae Radix 6
't B Zingiberis Rhizoma Recens 12

Total 171

2) ¢ €

QA2 HE ZE 7Heo] QAHA] oy
upZ A} 3} x‘ﬂ%ﬂ-iﬂ g 3 Og J2le] Sprague-
Dawley 82 7 ((F)Aekz)e Ao A}Lated

>

o, Al e% =y polycarbonate cageell HFA}
A dFst Al THAE (NP S EAE) 9} A
At &5 A %% lgom 25 St AFA 3
Aol AeAZ F 2 AR ]’—}5}‘33‘:} Ag717k
e w1247 74, = 2522C, ¢%
55%=2 AP 3L A }93‘4

2.9

1) AR zA

(1) A9 =

A Az 1710gs FAHEE re] FFFZE
7](Duksan, Korea)ell €32, Y7715 R23t A
dA FHFE 5000mlE 7Fste 241744 23] 744
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ZZ3l9det. F29L filter paper® 17 &, Rotary
evaporator(RE121, Buchijit, SWISS)Z 7t &=
sto] FEHAS Aok

(2) 27z

o] 2ZNS FAAZ7|(EYELA, Japan)& 7
Z3le] QI AZ e 195gS Al

(3) dejA FAAZ A7)|AE mlY 300mg =
£ 600mge 557t H=S FHSel 3Aste At
S31 .

2) AgAA

(1) 273wt 2 Ad %o
AFFEEE © AA(Normal diet without
treatment) @ W Z7-(TAA only) ® TAA+3IZA
et 1g/kg FAZ(YICGT 1g), @ TAA+A
A7rel 2g/kg FAL(YICGT 2g7) 9 4722
Fa 2 7 oukEl g A sk TAAE 150me/ke
9 %2 normal salined] *=¢ & 022 um
syringe filter® oJ=dH3te] F 33 557 B7}F
Abetiet A2 Ag7|7HEer F 5497 24 10
A7 134 AFFedstsinh =3 d2Fels F 5
A7t A ESE FHoR ATFA 3y

3) AFEA

579 Agr|ztset 429 AFE F 134 &

33t

4

o

1) 73} W) FHE
570 Agel B % 2900 ATee] FE
& el 13} wBE A2 F 3L 24

et

5) 7¥71%571Akek CBC At

TEe A a5 AHs 2SR
9 CBC AAE A3k 7H7]% % ARE Beckman
Coulter, LX-20% o] &3] F3h3lol o, 73kt
-0 2 = gaspartate aminotransferase(AST), alanine
aminotransferase(ALT), total bilirubin, alkaline
phosphatase(ALP), y-glutamyltransferase(GGT) %
0913, CBC #A}= SIEMENS Hematology system
ADVIA 120& ol-&3te] astglon, A5
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2+ white blood cell(WBC), red blood cell (RBC),
hemoglobin(Hgb), hematocrit(Het), platelet(PLT)
5 g
6) =4 54
AGFEZS A (zoletil) S 0.3ml/kg B ==
TEFAEE wAAZ F fEsty s 3
18G antiocatheter(BD bioscience) & At4lgt &
el AR AA F FHte] nlHste] A}
T 7159 =l A3
7) Zk2A W fAAEE ZAHRT-PCR)
(1) RNAZZ
RNeasy Mini Kit(Qiagen, TX, USA)E A}&-3}
o] RNAE 2E3tt &, §&55 A3 ¥ 11z
21& AHdwk F3le] RNAlater solution(Qiagen,
TX, USA)el ¥ib7b 24417F oAk At oo
7122 & T0mg W2 AF8le] 50ml tubeell ¥
RLT-BME buffer(Qiagen. TX, USA) 1ml& 7}st
% Tissue Miser (Fisher Scientific, CA, USA)E ]
4-3}o] homogenize 8 ¥ d-& $1ollA 1087 WA
st AZdE A3 o7& Shredder column
(Qiagen, TX. USA)ell 5HAIA AL A7k
o}, 73 o RNeasy Mini KitE o] &3t RNA
£ FEsisich
(2) ¢cDNA A4
Reverse Transcription System(Promega, WI,
USA)& o] &3} ¢cDNAE A3 &, MgCl
(25mM) 4ul, 10X RT buffer 2ul, dNTP(10mM)
2ul, Random primer 1ul(0.5ug), Recombinant Rnasin
Ribonuclease Inhibitor 0.5ul, AMV RT 0.6ul(15U),
target RNA luge 93 YA+ DEPC waters
A7kstel & Lol 20.1ul7k IA sk 25T 1048,
42T 1 AIZE 95T 5853t At cDNAE A=
32 5TAA A alM 20T Hapsiglon 2
& ujt ARS-sR o
(3) Primer |2t
House keeping gene® 2+ GAPDHE AH&3}¢l
A, target gene® 23+ ASMA, Procollagen Type

[ed
-

ofy



[a2, MMP2, TIMP1, TIMP2 59| gene& AH&-3}

HI-A/D:/ o/g

Qo Z+ primer?] sequence™= ©H23t 7t}

Table 2. Oligonucleotide Primers Used for Quantitative RT-PCR Analysis(All sequences

are listed 5" t0 3)

Gene Sequences PCR-cycle
rCOL1a2-F 5- TGA GCC TGG TGA GCC CG -3 30
rCOLl1a2-R  5- TCT CGC CAG GTC TTC CAG G -3 30
rASMA-F  5- GTC GGG ACC TCA CTG ACT ACC -3 27
rASMA-R 5~ CAA AAT CCA GGG CGA CAT AAC ACA G -3 27
rTIMPI-F  5- GCC TAC ACC CCA GCC AT -3 33
rTIMPI-R 5~ ATG CCA GGG AAC CAG GAA GC -3 33
'TIMP2-F  5- GGC AAC CCC ATC AAG AGG ATT CAA T -3 30
rTIMP2-R 5~ CAC ACT GCT GAG GAG GGG -3 30
rMMP2-F 5= CCC CAA GCT CAT CGC AGA T -3 33
rMMP2-R 5~ GGT CCA CGA CGG CAT CC- 3 33
rGAPDH-F 5- GGC ATC GTG GAA GGG CTC AT -3 25
rGAPDH-R  5- AGG GAT GAT GTT CTG GGC TGC -3 25

(4) RT-PCR (H&E) 94 % Masson-Trichrome -2 A]3)s}

Top DNA Polymerase Kit(Bioneer, ®7, Korea)
< ARS8l ElEtednh 10X buffer Sul, ANTP
4ul, primers FWD, REV Z+ 20 pmoles, ddH.0
35.8 ul, Taq Polymerase 0.2ul, cDNA 1ulE ¥o]
% volumee| 50ul7} EA 3t PCRE 33l c)
A WA cycledl e BT 5, 55T 1%, 72T 18
o7 393, o]& 7t primerel] wel 23-3lcycles=
95T 18, 55C 14, 72T 13202 slglon, wpx|9t
eycle 95°C 13 55°C 13 72°C 10802 sk
oA k] A7 AMPEL 2% agarose gelS o] &
she] A 7]95 (110 Volt, 20—‘571}) g & [-Solution
(iMTechnology, Vancouver, Canada) program<
Aol 2+ =9 density S A 3 dhio

8) zte] wWE|zAgA HAL

5%7F TAA injection @ A Fof 3 FEL o
g2 npF sol A 9 A7 o P
A &3} 10% FRE2E Lo 1T F 3

ez & 2l nlo]azECR 4ym A
ZAAHAE A= o9& Hematoxylin & Eosin

of Feu|rd oz #2389 7 Media Cybernetics
/‘}ﬂ Image Pro Plus program= o]-&3}e] Al-§-3}
=5 AA WA gt v]&E ZAE L

3. SAXE

H2e A7 e A Eae] vlaelE SPSS
version 14.0KZ ¢]43}e] one-way ANOVAZ A}
493 AEHFezE 18D #HFE sgon,
p0.05¢] 7+ el slv ALE Mok

m. & =
1. Mz H3t
PAEe AFe] FAHoz sty o,

z73 YJCGT 1 —Zv— 2 YJCGT 287 =5 AAE
of wvlal] A% Ak e (Fig. 1).
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YICET 1g/ke

—— YICET 2gike

Fig. 1. Changes of the rat's body weight in four groups.

The weight of the normal group was increased more than that of the control and the YJCGT-treated groups.

2. 3 H|Ee| 5 &Y
7o) FEbE AATAA 1428, A E2TlA 1778,

YJCGT 1g=ollA 19.28, YICGT 2g=ollA] 19.0g °l
Aok YICGT g3 YJICGT 2gw-ollA o 2ol
vt} Frhshe Aol dled A felds
walet. vlake FE2 AT 08 dxTel
A 0.9gel% 2, YICGT lgwolA Llg YJCGT 2g
oA Llg ol9ith Wzl vlste] YJCGT lg++
% YJCGT 2gellM F7kshe 73l dlevt 54
A e ddlok(Fig. 2).

Change of Organ Weight by YJCGT
250
o |
L 150 OHormal
© B Control
g OICGT ok
100 OYCGT 2afka
50
0o =
Liver Weight Spleen Weight

Fig. 2. Change of the organ weight after YJCGT
treatment.

The weights of liver and spleen of YJCGT
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-treated groups were slightly increased compared
to those of the control group. But there were
no significant differences, statistically.

3. WIISHA 2A

YJCGT 1g7-2 w270l nlsle] ASTAE= £-9
A ZFAske T (p<0.01), ALT, Alp¥ GGTE #
adhe AgE Bod BAA f942 dslHh
YJCGT 2gv-& WizTol nlste] ASTH = #Has}
A Bgon ALTY GGTE o84 =
7b8hd (p<0.05). Alpe 2718l AgFE By
U A 42§l (Fig. 3).

4. CBC BAr A

YJCGT 1g& Wzl wlstd WBC. RBCH
Heb 4A7F Abashe 4%E B9l Hetd
PLTE F7kehes A%e B3l YICGT 262
zo] w3t WBC, RBC. Hgb % Het 417}
Aadhs A%E B3 PLTE ke 4%

R (Fig. 4).
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Effect of YICGT on Alp/AST/ALT/GGT Levels

*

= forwal
» Control
= VJOBT 1g/kg
u YJCET 29/kg

15.0

10.0

5.0 + )
dl
0.0 | el

ALP(x100, AST(x100, ALT(x1D, GAT(IUA)

UL /L) IUA)
Fig. 3. Effect of YJCGT on AST/ALT/Alp/GGT
levels.

TAA caused marked AST/ALT levels elevations
compared to the normal group. The AST level
of YICGT 1g/kg-treated group was significantly
decreased compared to that of the control
group. The ALT and the GGT levels of the
YJCGT 2g/kg-treated group were significantly
increased compared to those of the control
group(* & p<0.05, ** + p<0.01).

Effect of YJCGT on CBC

20.0

18.0

16.0

120 1 = Normal
12.0 ® Control
10.0 ® YJCGT Ta/kg
8.0 m YJOGT 2a/kg
6.0

4.0

2.0

0.0

ws:(:w31 mcmuﬁ Hab Het(x10) PLTmuS

Fig. 4. Effect of YJCGT on the complete blood
count(CBC).

In the YJCGT-treated groups, WBC, RBC
and Hgb elevated by TAA injection were
decreased but platelet was increased. But there
were no significant differences, statistically.

Al - 0| FE - UYH -

o
Ofop:
0

7o) Hlsed 204 9l
(p<0.0D). YJCGT 2g=*ell
A Blzzol vla) 218 17 gleleHFig. 5),

Portal Pressure

14.0

12.0

10.0 L33

8.0 -

B.0 -

4.0 +

2.0 -

0.0 - T T T

Normal Control YUCGT 1a/ks YJCGT 2a/ka

cmH20

Fig. 5. Change of portal pressure after YJCGT
treatment.

In the YJCGT 1g/kg-treated group. the portal
pressure elevated by TAA injection was
significantly decreased(** : p<0.01).

6. RT-PCR

YJCGT 1gv= dE2el st ASMA mRNA
weeke Z7)sl= A3FS W93, Procollagen
TYDe Ta2(p<0. 05) MMP2(p<0.01)% TIMP2 mRNA

(p<0.05) e FolstA 7HAastg e, TIMPL
mmAm%%% s A Boeh YICGT
2gv Wzl w]sted ASMA mRNA w3z
Z718l= A3FE B3 Procollagen Type a2
p<0.05), MMP2(p<0.05)% TIMP2 mRNA (p<0.05)
13 FoJ8HA Frastelem, TIMP1 mRNA
aste AekE Beloh(Fig 6-10).
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Effect of YJCGT on ASMA mANA Expression in
TAA-induced Rat Liver Tissue

1.2

1 -+
0.8
0.6
0.4
0.2

0+ T T T

Mormal Cantraol YJCGT 1a/kg YJCGT 2a/ka

ASMA
GAPDH

1 2 3 4 51 2 3 45 1 2 3 451 2345
Normal Control YJCGT 18 YJCGT 28

Fig. 6. ASMA/GAPDH expression <quantitative RT-PCR).

ASMA mRNA expressions of YJCGT-treated groups were increased compared to those of the control group. But
there were no significant differences, statistically.

Effect of YJCGT on COLL1 mRNA Expression
in TAA-induced Rat Liver Tissue

1.2

* *

] T 0
0.8
0.6
0.4
0.2

0 T T T
Normal Control YJICGET 1a/ka YJCGT 2g/ka

COLLT
GAPDH

1 2 3 4 51 2 3 451 2 3 451 2345
Normal Control YJCGT 18 YJCGT 2¢

Fig. 7. COLL1/GAPDH expression <quantitative RT-PCR).

Procollagen Type Ia2 mRNA expressions of the YJCGT-treated groups were significantly decreased compared to
those of the control group(*: p<0.05).
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Effect of YJCGT on MMP2 mRH& Expression in
TAA-induced Rat Liver Tissue
1.2
* * *
1
0.8
0.6
0.4
0.2
0 T T
Harmal Cantral YICGT 1afkg YICET Zg/ka

MMP2

GAPDH

1 2 3 4 51 2 3 451 2 3 4512345
Normal Control YJCGT 18 YJCGT 2¢

Fig. 8. MMP2/GAPDH expression <{quantitative RT-PCR).

MMP2 mRNA expressions of the YJCGT-treated group were significantly decreased compared to those of the
control group(*: p<0.05, **: p<0.01).

Effect of YJCGT on TINP1 mBHA Expression
in TAA-induced Rat Liver Tissue

Hormal Contral YJCGT 1a/ka YJCGT 23/ka

TIMP1

1 2 3 4 51 2 3 451 2 3 451 2345
Normal Control YJCGT 18 YJCGT 2¢

Fig. 9. TIMP1/GAPDH expression {quantitative RT-PCR).

TIMP1 mRNA expressions of the YJCGT-treated groups were decreased compared to those of the control
group. But there were no significant differences, statistically.
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Effect of YJCGT on TINPZ mRN& Expression
in TAA-induced Rat Liver Tissue
1.2
*
1 1e T ¥
0.8
0.6
0.4
0.2
0 T T T
Normal Control YJCGT 1a/kg YJCOGT 2a/kg

TIMP2

1 2 3 4 51 2 3 451 2 3 4512345
Normal Control YJCGT 18 YJCGT 2¢

Fig. 10. TIMP2/GAPDH expression {quantitative RT-PCR).

TIMP2 mRNA expressions of the YJCGT-treated group were significantly decreased compared to those of the
control group(*: p<0.05).

1. 2te| He xRS A ole] FHHE IS E FEHUHFig. 11-b).
1) Hematoxylin & Eosin G4 YICGT lgdlMEe F559 7tagdy 9A+%
AT e 2 dATFEIE A FAEHA 7 BEALR AAHGY F9Y, FAANREE

F, e 7 FAAY 9o AR 2 HE 9 7)e} AN FEE A4t HEEHS

FHrpt d5ube> HAEA I (Fig. 11-a). © (Fig 11-¢). YICGT 2gvolM+= wWezA &7

ZoME 7HAaQe] A TR A T B o] djzruE 7nlstgl o, YJCGT 1g-ell vl

A3 FAAY FHE AT AR ARt ste] T E FAapel A5l AsHA vebdde(Fig.

ik txA Aube] Z2A A HE FAbe} 11-d).

Fig. 11. Histological findings of TAA induced liver damages in SD rats(H&E stain, 200).

a) Normal, b) Control : TAA injection only, ¢) TAA injection + YJCGT lg/kg and d) TAA injection +
YJCGT 2g/kg.
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2) Masson-Trichrome %4 Hasd ek (Fig. 12-¢). YICGT 2gwollAE YJCGT
AN e FH el 2% collagen H2 lg7oll w3kl collagen el v AFeH(Fig,
o] #2FgIH(Fig. 12-a). 2ol M e Filg 2 12-d). zt24 =3 Z collageno] 2HA|8l= WA <)
FAAM F2 #AF collagen FZo] FEHS H]&5 343k percentage® EAIFA . YICGT
oH(Fig. 12-b). YICGT lgwollre Figst 24 1g%} YICGT 2872 el w5k collagen®]

A FZ collagen®] HFo] WFzFel nv|she kol FJsHAl 7FAsF vH(p0.05, Fig. 13).

) 9 . 5
Fig. 12. Histological findings of TAA induced liver damages in SD rats(Masson-Trichrome stain, x200).

Collagen fibers are stained in blue color. a) Normal, b) Control : TAA injection only, ¢) TAA injection +
YJCGT 1g/kg and d)TAA injection + YJCGT 2g/ke.

A C

Percentage of Collagen in TAA-induced Rat Liver
Tissue Treated with YICGT
30
25 T
20 * *
15 T
1a
I
0 T T T
Hormal Contral YJCGT 1a/kg YJCGET 2a/kg

Fig. 13. Percentage of collagen in TAA-induced rat liver tissue treated with YJCGT.
YJCGT treatment significantly reduced the amounts of hepatic collagens(*: p<0.05).
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71774 G 5d A EE collagens 433}
of AE71AWe FAHAA HdF37} o] FelA
\:]_25'

A=}
fibril2 A=, 2dYA ] Je Hoz dA
L 7HEAFe fele] AAEH AAI R JhE

& 4 glont, ol2jdt M3t HA o] HHEA o=
A&EW A E7| A7 w3AFe] )38l
thick fibrils H43t3 2Ae] 9l wi7kd A<l 7t
Aoz AYAG”,

Z, ZHR3ke] 7S olslsled oM A
A E} HE71A 53] collagene] HA 7}
+ F83

e FARE VA AE F N E 334
Az, Kuffer A2 2 A E S A 27}
A3l 7H F83 9EE 3 ZloE o9
A g

ZHAAA £ Disse 7(space of Disse) Yol &
et A E 2 WA 2} WA A e
o, 7t AAME oF 5-8%F AR sk Y. 7
AN EE 7V F83 24 EAS AEA |
AHpE] 07 o] FZ retinyl ester® o] Fo]A
el ZHAAAN £ 7} retinoids®] F AR A} o
9] djate]l FeFhE AL AT e,

A% M AE FERFEH HIAE

4N
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(endothelial cell) H ZHAA oA A E9]7]A o
AR AR, 2hEAe e Sl FE 43
THA o A A 297" o] AT siet. &4
v M EY FHAE Sl Euj® 4E
cytokineo]tt oxidative stresssell 28] ZHAAA Z
7} A stE Y, 245t AN EE A AR
lAbell w3t whgo] Frlsla, TAFEAME
(myofibroblast) FAFHE]e] M EZ W38l e
9 collagene A3t ot Type I collagens 7t
AN EE oS FAFA7IT QiH o7 7HA
cytokine = transforming growth factor-B(TGF-
B), platelet derived growth factor(PDGF) 5] 7t
AR E B35t 7M1 Fa7 AAE AHgsta
o

ZFzA A WAE = A 297 -ell = 93, g
)

=3
mN

(glycoprotein), pro-teoglycan, glycosaminoglycan
oI5k, Collagene glycine-proline-hydroxyproline
A Az A A PR Al 198744 o8
7F ey Type 1. II. IV, V., VI collagen©]
A= e Aoz dEA Qo YRS
1= w94 (fibril-forming collagen)< Type

[
—

ox Y Su

— ofl Y ot-}l ﬂllo Olﬂ
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.V, collagene]™], Type IV collagen<
2 A5l WY (sheet-forming collagen) =
A F2 7)Ate FAsT Yo

Collagen< FZ SA3tEl ZHAIAA ZoA| A A
=™ collagen®] F7H= R3S FL U9
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