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Inhibitory Effect of Injinchunggantang(Yinchenginggan-tang) on Hepatic Sclerosis

Hyun-Suk Seung, Young-Chul Kim, Jang-Hoon Lee, Hong-Jung Woo

Department of Internal Medicine, College of Oriental Medicine, Kyunghee University

Objective : The aim of this study is to investigate the inhibitory effect of Injinchunggantang on hepatic sclerosis induced by
CCla.

Methods : Weight, liver function test and complete blood cell count, gross findings, and findings on liver tissue of the
past(Hematoxylin & Eosin stain, Masson-Trichrome stain) were studied.

Results : When it comes to the change of rats’ body weight, The CCl+‘Injinchunggantang group lost far less weight than
The CCl4only group.

In the liver function test, which is focused on various areas such as total cholesterol, alkaline phosphotase, albumin, aspartate
transaninase, alanine transaminase, The CCla*Injinchunggantang group was much more closer to normal limit than the CCl4™
only group.

In the complete blood cell count, including white blood cell, red blood cell, hemoglobin, hematocrite, platelet, The
CCle'Injinchunggantang group significantly closer to normal limit than CClsonly group.

In the gross findings of hepatic fibrosis models, Injinchunggantang showed inhibitory effect on hepatic fibrosis in the order.

In the past findings of hepatic fibrosis models in Hematoxylin & Eosin, Masson-Trichrome staining, the liver in CCls only
group showed atrophy and necrotic change with white nodules, whereas that of CClaInjinchunggantang group showed lesser
significant change with the well_preserved tone of the tissue.

In the extent of the inhibition of the hepatic fibrosis, the Injinchunggantang group showed statistically significant inhibitory
effect(p<0.05) in the sclerosis model.

Conclusions : These results show that Injinchunggantang have inhibitory effect on hepatic sclerosis induced by CCh and
further ultimately prevent liver cirrhosis. To obtain more credible results in this experiment, the invention of a new
experimental model more similar to human hepatic sclerosis is still needed.

Key Words: Injinchunggantang, hepatic sclerosis, CCla
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1) #PE

7 gEERol e Eie BRI AR O AR
sl ek B kol A BEASH 94% R

< st o™ NE 2L RS Table 13} 2t

2) @y

MFwERTE 245 2ol BErA ¥, —K
fEMR T HmERD 7T gle 200g W€l e] Sprague-
Dawley 317 (Gl @te] ©)2 Fhol A3t
Atk AR E2- HE3 polycarbonate cageol] HUGHR
WEE Tl ERAE A EAE) R
22 Al fuestden 9] 1247 4, 2=
2542°C, FE 55%= A@A A& FAGAT

Table 1. Prescription of Injinchunggantang

e X 24 ME@
O Artermisiae Capillaris Herba 50
b i g Sanguisorbae Radix 15
= Atractylodis Macrocephalae Rhizoma 12
% & Ployporus 12
® = Hoelen 12
BT Rubi Fructus 12
2 Alismatis Rhizoma 8
HET Raphani Semen 8
3 Aurantii Pericarpium 6
H OE Glycyrrhizae Radix 6
t OB Zingiberis Rhizoma 12
Total amount 153




2. 5%

1) Aol R

(1) g1l flds - FIBRIBRTS 1R B3 1538 &l
Hiii B (Duksan, Korea)ol| ¥, /i#ig 8 M7 4
el A KA E 1000mIE fpste] 221204 23] g
sk T s S filter paper 2 i 1%, Rotary
evaporator(Buchijit RE121, SWISS) & j#)ER jf#rs}o]
BEE S YAtk

(2) HRASHLIE © o] IRMEIS BASHIRAE(EYELA,
Japan) 2 wzlsto] PHREENTS 153gS 29.71ge &
A oHER: 18.45%).

(3) oAzl wikazIR A7)~ WES RESR K
kel Hikgste] Abd-staAtt.

2) Ehpaat

(1) Frasseahss 3 fonk s

AREEES O EEHN), @ CCLRHEFHO), ®
COLTABERIF B MAHCIO ] 3B Wra B
& sole]A sl el Carbon tetrachloride olive
oil¥} 147 #fEslol 1.25mi/kg2 F 34 12F3t
Mlkadst stch w27 4.5mg/ke2 AF A9
FEE 23717 WY o7 10414 134 Ko
stk Wik CClfififo) = A EWAKE HEo
B AFRE 127704 Y AR §k¢

3) pEEML

AYFEES IEHEE CCuiE, CCl BB IT AL
o7 ol ARV B e ST

4) [ tERE AR A o — AR LR AR

A ES EEH EBCE Yol 85 ¢ A
A 2= Ao A AL AHF st 7)1 A
AL ARSI B thA) CClft, CCOl B
BIFEHC R Uiyo] CCUuts: 9738 125714
CCurt A& oz HFFAIA I COWBBUHAT
HHE 9FNE RFMA EREFGS A T
747} 27574 E RIS 5L gEe
total bilirubin, direct bilirubin, total cholesterol, alkaline
phosphotase, total protein, albumin, aspartate amino-
transaminase, alanine aminotransaminase©]th, 28] 31
U ¥k o A AL Complete Bloodeell Count: CBO)E 12

5 Ax el diste 1xE AxEd e, 4 s
£ white blood cell, red blood cell, hemoglobin, hema-
tocrite, platelet©] 21t}

5) el WIRRY BT R

1253} CCla T 5 i Hithisto] Brgie] #Km
3 YIS MRS 2 #gEateich

6) FFEAIARE Fa

(1) Hematoxylin & Eosin(H-E) {4,

1237k CC A2 3 AR T AHE e
SRl Toll, SR 4 BunBEEA 7 ohE FRES
sl 10% ik ade el Eed % sheldin
HEE(Leica EG116)0)) sl 2Ele) mlolA2F
(Leica)© & 4um FAZ MMV BUES o
Hematoxylin & Eosin(H-E){efa& fitifT8}o] JCHEHAN
fro = Bt

(2) Masson-Trichrome 3%

AYAFESS olH 2 FiEF Toll, il % fuh3ot
A2l ohE RS fdistel Bouinfi o R EET 1%
sk b (Leica EG116)0l) fnfisto] 2] nlol
AR E(Leica) 0.2 4w FAR YE b weigert
iron hematoxylinjg, biebrich scarlet-acid fuchsinji,
phosphomolybdic-phosphotungstic acidjfZ, aniline blue
5% Aol 3k

7) $REHEHT AT

CClaf g} & #Eippfk @fEato] o=
ANOVA test®} Duncan s grouping analysis test® ©|
L399 om, p<0.05¢] BERE FEMC] e AR
Hokch

. B
1. gBEEIt

TEE B, CClaf, CCle BBIS IR 2 WHrel 12

F7h 7 Foith F4S 3% AUSRS 25
o e

¥
£
—~
e
as
—
—

O A Ax FERE 222.80+0.49g, CCllt
226.604:2.60g, CClaFABRENT B 220.40+3.78¢0]
o} 125T [FERE 325.60+9.28g, CClaf: 244.20
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Fig. 1. Change of Quinea pig’ s Body Weight in Three
Groups.

Jom ALP, AST, ALT9) 3l = /I3t &
& dolo] I h(p<0.05)

GG Fol7b R AT A v
B

9Zo| A 125744 CCLs} o}g# AFddset
FFEITS S T8 Al 4 2 271 AA
3] & #E1 T)(Table 3)

T-chol, ALPE QA2 FoAFdA Tl
H)3le] YolAE AT BRI on protein £
CCl B2 AT wiste foatAd e
U 7Hae] Zo HgkiEITSEC] ohi v Jebsth
AST, ALT 2] CCld T2 gl ¥lslod]
A A Jebdo RmEREH G Felvs
W9 oA zke] Aol e AR Vet

2 Sy
;O

of TH o

3l
9]

2

,d
ofy

3. —HMEHE FE

HipEEITRel QAR TN BE B
2o Sldte) 127 B 4 PEE ANE F T L
DA 53 S BRI,

Table 2. Biochemical Results in Three Groups after 8 Weeks of CCl4 Injection

Group No T-bil D-bil T-chol T-protein Albumin AST ALT
. . . 320.60+ | ) 11040+ 45.60+
N 5 05004003+ 0.140+0.02* 61.00+3.21 20.00° 6.380+0.19" 1.520-+0.06 6.87% 2.4
. . . 793.80+ . . 154240+ 1600.40+
C 5 0.680+0.04* 0.160+0.02" 74.60+£6.40 3979 6.380+0.58" 1.440+-0.12 206.77 182.28"
. . . 102940+ ) . 154860+ 1289.20+
cIC 5 1.180+0.49* 0.500+0.35" 76.8015.27 198.66° 6.560+0.14" 1.460+0.06 583.65" 39203
Values represent mean = SEM
Means with same alphabets in the table are not significantly different
N: Normal group
C: CCla*Saline group
C-IC: CClaInjinchunggantang group
Table 3. Effect of Injinchunggantang on CCl4-Induced Liver Cirrhosis
Group No T-bil D-bil T-chol T-protein Albumin AST ALT
. ., 51140+ . . 173.00% 57.00+
N 5 0.62040.10* 0.260+0.05 72.8016.87 167.57 7.660+0.33  1.120+0.11 0.87¢ 838
+ 40+ 00+
C 5 0.640+0.07" 0.260+0.02° 97.40£10.74 690.00°+ 5.920+0.12* 1.08040.05* zgzggh— 1(1)(5)'2?1,
+ 40+ 1.00+
CIC 5 072040062 02804004 878021046 Olron™ 62204048 LO00L006 “loges  eege

Values represent mean = SEM

Means with same alphabets in the table are not significantly different
N: Normal group

C: CCleSaline group

C-IC: CCleInjinchunggantang group
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CClat Fojdt FoA] hematocrit7} A4T 2
AT vlgte] o)A oA @&
A A 9ol & fold e Wske BEEXR o
C}.(Table 4)

4. FFES| PIREY FTR,

24 APTER AAE O F HEFEY WEE
PRS2 BEzel e,

EHRS A% Pheo i £H 2 PEHENA
gk s ol & glalth FS B EskS
wje] RS EHel Ak

CCLipsigtel JFe FLAGBOE FHAUD &

© b7} TS0 AT YIS e I
el SBITEME AZhE) s B R sl B
HArh i A ESHE we) WS w0l 9l

A

CCle R I i EES) iRy BT prR2 FLA
o] B Km Wstel Hie M HE AR
Shg w oRhe] BRI T SAhAL P AT

Pbol ) kS RO R BigEato) f, i, A5ET
Mo 2 IR S AEE R CClk il
feal CCleBipum T okl A = SRR Wikl
PSR sle A 22 41 Avh.(Table 5)

5. Aol mIEESS R &R

FHEEE S 5er 213 o didte] Hematoxylin &
Eosin, Masson-Trichrome $¢8 0 2 ATHl#ES IS}
94 t}.(Table 6)

EERAAM = g viseEst 2 M,
PR R R LRk RS AL 3 R 1R

Table 4. Changes in the Complete Bloodcell Count after 12 Weeks of Treatment

Group No WBC RBC HB HCT PLT
N 5 13.78+1.84¢ 8.49+0.26* 16201053 46.80+1.43¢ 671.40 16734
C 5 17.08 +2.31 7.59+0.33 14.36£0.73 41.00£2.05 600.404+59.09
C-IC 5 23.86+4.82 8.35+0.31¢ 16.00+0.40 46204 1.39 566.20+87.81*
Values represent mean + SEM
Means with same alphabets in the table are not significantly different
N: Normal group
C: CCl4*Saline group
C-IC: CClainjinchunggantang group
Table 5. Macroscophic Findings of Liver
Group N C CIC
Color N EIR=EE) A,
Atrophy - e+ ++
Elasticity ++4+++ + ey
Nodule - +++ ++
Extent of hepatic fibrosis (-~+/-~++++)
N: Normal group
C: CCla group
C-IC: CClyInjinchunggantang group
Table 6. Histological Findings of Liver
Group N C C-IC
Lobular architecture well preserved distorted preserved
Cell necrosis and fibrosis - 4+ ++
Inflammation - 44+ ++
Collagen tissue - e T+

Extent of hepatic fibrosis (-~+/-~+++)
N: Normal group

C: CCla group

C-IC: CCla'Injinchunggantang group
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Fig. 2.

Fig. 4.
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Microscopic findings

Normal group -Well preserved lobular architecture
without liver cell damage or fibrosis. Hematoxylin and
Eosin(Fig. 2), Masson-Trichrome staining. x40(Fig. 3).

CCl4 group - Markedly distorted lobular architecture
with large confluent hepatic necrosis and fibrosis.
Hematoxylin and Eosin(Fig. 4), Masson-Trichrome
stain. x40(Fig. 5).

CCl4'Injinchunggantang group - Slightly distorted
lobular architecture with focal degenerating
hepatocytes. Hematoxylin and Eosin(Fig. 6), Masson-
Trichrome stain. x40(Fig. 7).
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Fig. 6. Fig. 7.
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Z CCl47} 7H2] microsomal cytochrome P-4500] A
trichloro -methyl free radical(CCl3) S #Alsla 2 4
3} trichloromethyl peroxy radical(CCl302)-8 &4 s}
™, o] radicalo] d4H && (Mo A x| |
2w e BSd £48 fTUths A00h3s
olo} FRAZt CCLE FA HEde] e A
A A A o] wAatak(lipid peroxidation)E YER =

malon-aldehyde®] %717} collagenel( [ ) mRNAS] &
ol #AF ke RuE et ol tiate] +
2 #osh= FA9l cytochrome p-4500] 44 =415
of TR EAE] Wiel, F2 45 FAF A
A fsleg dFA FESeA g Y 2 A
Fatet fareted Tl 958 FA 07 Jhe] At
2 ARet fEE e veldad o R fiy
T AS-ehs 1 Pdoht el Aelvh sl WA
o] ek

CCUE VWSS 793 AHES EFH CCu
#, CCl AR A S 2
BEDAE, FFORAE, kol QaFs MR 29 Bkt
gL T, W/e A Lt AAL 5 Hema-
toxylin & Eosin ¥ff, Masson-Trichrome {6 2 it
MRS BEE2 S RERARRRELY BhS A E skl

AHEEES ERHHE CChEf, CCl s aET
o g Yol dHIIZE Bt HA¥ste Bt FHES
PNA o FAste] 1 WAsFE 24 itk 715
stodth & EEE, CClUBE, CCU BRI Lo 2
ol 1237 7 et RS S5t Hds
T g A1k 4 el SRt S 6
FohFig. 1) 1 23 A1) EHFEC] 222.80+
0.49g, CClaFEEo] 226.60+2.60g, CCla PR AT ]
229.40-£3.78g0] Qo) A 1250 IFFRE] 325.60
+928g, CClaffo] 24420+ 18.71g, CCla TaREREHI 5
Bo] 307.40+1731ge 2 &4 o] FaFo]l Ad
Azo] Z7HE R, AIFHE 125704 CCl Bk
FETERE AsdaFol A glAARE CCllEL
CCW BT BE w8l AF3a7t FoshA v
Ehtth(p<0.05)
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EE]'»

25 frdshe By oA 855t Al 2t
SddelA ZF 25 WFHA FHE

3lich(Table 1) FAT& o}F-d A& 31A|
ro Fol3, CClure CClet Normal Salines &3
glo] Foj® o), CO BB BIS 855t
CClgt Fold Folt}.

APAAH & IEER vslA CClaft 2 CCla R
FF Rl IV e AN BE FEAA 715A 8HE
VER L, ZF CCluf¥ 2D CCle BRI A2 A =
#94 de Aol & JeRNA gkekth(Table 1)

I 0% AR FNES fudle A
A R E 9FA 125744 COl BRI ol
T AT FET S T8 & A s
SAE A 7 157 R E TAE BESA
t}. CCle MR HREe] CClftd] »lud w, total
cholesterole] 87.80+1046:2 97.40+10.74B.r} B
gt o1 alkaline phosphotase& 675.60+45.22:2
690.00+99.64*5.T} w9k, total protein 6.220+
044°2 5.920+0.12bX c} E=gkom, albumin 1.000
+0.06:2 1.080+0.05K T} olr} 12831 aspartate
aminotransaminase-2 216.40+14.45°0. 2 25740+
21360 T} Yrorot AT 44 173.004+9.87:¢1
AR} CClufte] F27F frefabAl =3 CClBBiE
frimiee] FAde FoatA 77k Helel itk
alanine aminotransaminase2 91.00+16.84*0 &
105.00£10.61°2c} vkekor} Aakwtel 219 57.00
+8.38:¢1 AKTE CCuEte] FX|7} frolstA w1
CCl AT RRES] Fxde fo3tA 77k 3
9ol Asdct.

WL Fdsle P 1253 A% 23
A dol A ZF 257 dutd A} FRE &
A& h(Table 3) 275 B W] CClRBUHEITE
S CCliftol H)3l] white blood cell & 23.86+4.82°
2 17.08+2.31°4t} =9ko ™, red blood cell 2 8.35
+0.31°2 7.59+0.33°2.0} %31, hemoglobin&
16.00+040: 2.8 1436107380t 287 =9k1,
hematocritS 46.20+1.39° 2.2 41.00+2.05°K.t} £-2]
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1A =1, plateletd 566.20+87.81° 0 = 60040+
59.09: K.t} wir)

AR =T e ARCE BEs 298 A4y
o oA 2

FHES A8 pRkfoR i &8 2 YHmA
R RS Zols 4 Qch e HARSE
wl o] FEIEE IEE AT CClafk el HT-E FLH
BoR FEAAL FETS it #iEe 3
Aok YTl = FrEAfe] e e AdEe
B feEEn: Jpstto] BREREIACH FFS T ESHE W)
o] BAERE WEe AT CCle PRk AT
7ol NIRHY BT rie FLEfe] M kil Wskek #
e Tk B DA RSk ) o] BN
7t Aok #lErE Ak LLElA e WIS
2 EEele) fh, HiE WEE K2 L WK 52
A B R, CClf Bl Hiall CCl BT &
HEA N E BRI ML R e Alem
FIET= A h(Table 5)

rmie] REARERNY Ehy b, I S R
A8 =80 u)3te] Hematoxylin & Eosin $4ff,
Masson-Trichrome 50 2 JFE#ES fHEstA ).
EFEIA & fT/NES] &7} IEREgel L FY
IR AE 2 PLAE HES #He 2 R
FE S RES] FrHS EEEA] T mHHEHH
& e A 2 HEFEIR2n, collagen BER
HA] eksith. CClfREAfol A= /) Ee) SLERRE
7} By e. s WREN R Mk EES A0k
E= 3 el kst Bigisl Aok M £
o AR 3 I 3 2 KfE Rl BEEE A
o} RS He piE 2 BRI RS Byl M
Ik AE 2 Uik HER ) 22 collagen©]
s ok CCl BHBiE AT SR Bl M = /N
SRRET EFC AR PIIRERES, 08Ik
By D HAh FTHLREN A RS RS ML}
BE AT M-S e R Re) B
Aot g 2 HEFH L oH, collageno] HHZ
REZ BEs A

whebA) FRAESEAE R AN A ARG MEHEL P



WRE eslr] 9s) Hematoxylin & Eosin 4ufh,
Masson-Trichrome 46,8 Zal /) \Ee] Srigks,
ARG ST, e L, S0 PO, AR 2 collagen
AR Spo) pHEkol A bhlg g e FER, CClafkH
ol Hste] CCleRghBI B BHINE e
R L IRECR7 e Ao s R

A RAEY —liaE 2 ANOVA tests}
Duncan s grouping analysis test® F5t 547 5%,
FTERsE AR A & CClak sl sl CCle
SRR M = CClaskstel Wl e
BT SIERCR)Y 95% (BB AR AR v
ERstTh

PLES) R, B S ML) LT
#ifo) FTEREMEC) Y T8 SRlolA ML #
R, dE Ao 2 = AT

V. #&

E 2

B

BRiBATEol IHirage] ML #ifel mxle &2
Mo ol 7] 94a) BF o CCuz HFRIEHES 7%
g ohS pmEEL 2 ERERE, iR 3
AIRAY s 2 RSN fidr S (Hematoxylin &
Eosin stain, Masson-Trichrome stain)< #i{78ke] o}
7} 22 e Ao

1. 8o AFss B2 A, CClBAPRHRT
e CClagipel vlaf frelshAl Algatagol
A Ak (p<0.05)

2. ripetadr Bd Ao, CClkEfel Hoal Bk
BTSRRI = 2t gEe] FX|7F o8
A FVA Yskan, - R Arol A =
CClag Bl thall PH ki I B B R ol A
Hemoglobin f-2]8}7 % 7del 77k Hel=
2% 51913 RBC, Hematocrit =% & f2]4 ©]
AAA g Ak 7t W2 S HATH

3. IS ARG IR AR, CClafk Bl Mol B
BT ER Bl A e FHARES iE 2 8
1B Rt ohd S-d skl

4. AR A AL AR, CClafi Bl thall &

BRI B N e S e ol
o) A, R - I - AR BREl 2
collagen®] FEAAKT 7+ BEESHA) HHERSI ATk
POl Y MESS CChe FPsE S f2
3 217 heled kAR 2 IFAERS) HEL
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