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Effect of Injinchunggan-tang & Injinsaryung-san on NASH
induced by MCD-diet in A/J mice

Kyoung-su Yun, Hong-jung Woo, Jang-hoon Lee, Young-chul Kim
Dept. of Internal Medicine, College of Oriental Medicine, Kyung-hee University

ABSTRACT
Objective

: The aim of this study is to investigate the preventive effect of Injinchunggan-tang (YJCGT) &

Injinysaryung-san (YJSRS) on MCD-diet-induced NASH in A/J mice.

Methods : A/J mice were divided into 4 groups: Normal group (normal diet without any treatment), Control group
(MCD diet only), YJCGT group (MCD diet with YJCGT), and YJSRS group (MCD diet with YJSRS). After 5 weeks,
body weight, liver weight, biochemical parameters for liver function test, histological changes, and real-time PCR were assessed.

Results : Mice lost body weight with the MCD diet and the YJCGT and YJSRS groups lost less than the control group,
though showed no statistical significance. Liver weights were decreased by the MCD diet, but not significantly. In the liver
function test, all the values were increased with the MCD diet, though some did not show significance. Alp and ALT levels
were significantly less increased by YJCGT compared to the normal (p<0.05). All values were decreased or increased compared
to the control by treatment though showed no significance possibly due to insufficient sample numbers. In histological findings
of the livers, MCD-diet induced severe fatty change and collagen accumulation in the livers, but this fatty change was reduced
in the YJCGT and YJYRS groups and fibrogenesis was inhibited significantly with p<0.05 and p<0.01, respectively. In
real-time PCR analysis, YJCGT and YJYRS showed inhibitory effect on liver fibrogenesis by reducing associated gene

expressions caused by MCD diet.

Conclusion : YJCGT and YJSRS are considered to be possible candidates for the treatment of patients with NASH

and/or liver fibrosis.
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Table 1. Prescription of /njinchunggan-tang

Herb Scientific name Dose(g)
B Artemisiae Capillaris Herba 50
MR Sanguisorbae Radix 15
BRT Rubi Fructus 12
H Jit  Atractylodis Rhizoma Alba 12
% % Polyporus 12
Bk Hoelen 12
# 8 Alismatis Rhizoma 8
e Raphani Semen 8
# & Aurantii Immatri Percarpium 6
H E Glyeyrrhizae Radix 6
. & Zingiberis Rhizoma ROSCOE 12
Total 153

Table 2. Prescription of /njinsaryung-san

Herb Scientific name dose(g)
B Artemisiae Capillaris Herba 50
E 8 Alismatis Rhizoma 24
B it Atractylodis Rhizoma Alba 12
BkE Hoelen 12
R Polyporus 12

Total 110
2) ¢ €

A ZRE 4% 7hde] JdAHA 43, o
WA AFA7E sl 208 el A/ Ske
mouse ¥ (FH5EAY) S Aol AHsideh A
=L Qi3 polycarbonate cagedll AN Hi
gt Al vPAE(HIAIFFEAE) e MCD-diet
(Methionine Choline Deficient diet) % AAg &
+ A wFste™ 15 52t normal dietE A
FshHAM AP FAo] 45A7 F B AFE Al
2stolvh. AR7I7HESE W) 12417 74, &
T 2542C, $% 5H5%2 APA 374E fA 5
MCD-diet®] 24-2 w53 2ot
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Table 3. Constituents of MCD-diet

Ingredient gm/Kg
Cornstarch 100
Dextrin 100
Sucrose 408.58
Celluose(401855) 50
Corn 01l 50
Salt Mix #200000 3.5
Sodium Bicarbonate 43
Vitamin Mix #300050 10
Primex 100
Ferric Citrate, U.S.P. 0.12
total 1000.00
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(2) ¢cDNA A4

Reverse Transcription System(Promega, WI,
USA)& o] 43ted cDNAS A8l

=2 MgCl(2omM) 4ul, 10X RT buffer 24,
ANTP(10mM) 2ul, Random primer 1 wl(0.5u2),
Recombinant Rnasin Ribonuclease Inhibitor 0.5,
AMV RT 0.6 ul(15u), target RNA lwes ¥ o
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WA= DEPC water® A7kl 2 $3Fo] 20.1ul
7} S A k] 25T 108, 42T 1 A7k 95C 5% &
ot AElsted cDNAE A2l 5TelA 24A s A
-20Ce] Bzt or B wujc} AHE-3} ot

(3) Primer #1%t

House keeping gene®Zx GAPDHZE AH&3tgd
7, target gene® 2+ Procollagen Type Ial, ASMA,
TGFBL, MMP 2, TIMP1, TIMP2, PDGFRBY
genes AHE-3F1 2w 7 primer®] sequence® TH

3 2o,

Table 4. Oligonucleotide Primers Used for Quantitative RT-PCR Analysis(All sequences are listed 5 to 3')

Gene Sequences product size(bp)
GAPDH-F 5- CAA CGA CCC CTT CAT TGA CC -3 146
GAPDH-R 5- GGT CTC GCT CCT GGA AGA TG -3
Procollal-F 5- ATC CCT GAA GTC AGC TGC ATA -3 145
Procollal-R 5- TGG GAC AGT CCA GTT CTT CAT -3
ASMA-F 5- TCC TCC CTG GAG AAG AGC TAC -3 140
ASMA-R 5- TAT AGG TGG TTT CGT GGA TGC CC -3
TGFb1-F 5- TGC GCT TGC AGA GAT TAA AA -3 154
TGFbI-R 5- CTG CCG TAC AAC TCC AGT GA -3
MMP 2-F 5- ACC CAG ATG TGG CCA ACT AC -3 140
MMP 2-R 5- TAC TTT TAA GGC CCG AGC AA -3
TIMP2-F 5- GCC AAA GCA GTG AGC GAG AAG -3 155
TIMP2-R 5- CAC ACT GCT GAA GAG GGG GC -3
TIMPI-F 5- ACG AGA CCA CCT TAT ACC AGC G -3 149
TIMPI-R 5- GCG GTT CTG GGA CTT GTG GGC -3
PDGFRb-F 5- CTT TGT GCC AGA TCC CAC CA -3 101
PDGFRb-R 5- TCA CTC GGC ACG GAA TTG TC -3

(4) Real-Time PCR(AAIZF A dAAL F
FEidng)

L5m Al el 24w 25 mM MgCly, 249
Lighteycler fast start enzymee] =3 DNA
master SYBR green I, 10pmd®] sense®} antisense
A, S54E 238t Buz HS8FE =
Astodeh. 18w EFEC] 2u9] (DNAE £
sto] A F(capillary tube)ol] £33 oH& F78

&
23 700g, 5%27F ¥9Ad o2 Lighteycler 5%

7]

(Applied Science, Mannheim, Germany)el #2s}
At} Annealing =5+ 55C2A PCR AAE2
7)ol wabA 25bp/secE 8o real-time PCRE
Agstdet, 238 o5 4§z wEAEE
GAPDH ¢}e] A4 ql A= AAlstiet.

8) BA % £A

EAAZE SPSS 14.0KE AHE-3dted one-way
ANOVA(L QA EAHEA) & 3193, AFFAHA 2
2% Scheffe AAS AHEsIHoH, o4 0.05
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t}(Table 5, Fig. 1).

Table 5. Body Weight Change of A/J Mice with MCD-diet and Treatments

Oweek Iweek 2weeks 3weeks 4weeks Sweeks
Normal 22.8+1.5 23.3x1.5 23.0+1.9 22.7£2.5 23.3+2.4 22.3+3.0
Control 21.1+15 17.0£1.3** 15.3+1.1%* 13.5%1.0%* 13.1£1.0%* 13.1£1.0%*
YJCGT 21.8+1.0 17.8+0.9** 16.4+0.8** 14.70.7%* 14.1£0.8** 13.8+0.7%*
YJSRS 22.2+1.4 17.8+1.5** 16.3+1.1%* 14.6+0.8** 14.4£1.0%* 13.941.1%*
Values represent mean + SD
* . p<0.05 compared with the normal
# 1 p<0.01 compared with the normal
30.0 a) 1.40
25.0 T 1.20
20.0 1.00 B Normal
Normal 0.80
g 150 Control 0.60  Control
- — YICGT 1¢g/kg 0.40 = YJCGT 1g/kg
50 — 6.24 M YJSRS 1g/kg
0.00

0.0
0wk 1wk 2wk 3wk 4wk 5wk

Fig. 1. Body weight change of MCD-diet induced
mice with/without treatment.

Significant body weight changes were observed
from the first week of the experiment in 3
experimental groups(p<0.01). Weight loss in the
control group was less than the other two treatment
groups, though showed no significance.

72} 2] control# YICGTZAME <
A QA ZAASFHARHP0.05), o1 AE HA 4§
E AT HF2E irolM wims] Hoks el
Aol Fego] AlF Wu] 74 AHF RN F7}
7o 2 Yeldoh(Fig. 2). dz27l B8 YICGT
2 YISRSZANE 42 sich

Mo AL o

Liver Weight

14

12 4

ELEy = Normal

0.8 H Control

0.6 - W YJCGT 1g/kg
04 4 W YJSRS 1g/kg
02 4
0.0 =
LW/BW Ratio
Fig. 2. Liver weight changes of each experimental

groups.

a) Decreased liver weight in all three MCD-diet
treated groups were observed. b) Liver weight/
body weight(LW/BW) ratio of the MCD-diet
induced experimental groups were higher than
the normal group.
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B5e dxzel wsel S5 dalsgon,

Table 6. Effects of YJCGT(/njinchunggan-tang) and YJSRS(/njinsaryung-san) on MCD-Diet
Induced Liver Function in A/J Mice by Biochemistry

T-bil(mg/dL) ALP(IU/L) AST(1U/L) ALT(IU/L)
Normal 0.030.01 218£75 11337 358
Control 0.21£0.13 207463 158+20* 053484
YJCGT 0.240.10* 26247 197439 140455% +
YJSRS 0.180.11 320463* 141420 188476

Values represent mean + SD

* p<0.05 compared with the normal
#% . p<0.01 compared with the normal
+ 1 p<0.05 compared with the control

were decreased or increased compared to the control
by treatment thought showed no significance
possibly due to insufficient sample numbers.
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. 1) A9 A

mvESIgg
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Fig. 3. Effects of YJCGT and YJSRS on several o Aol ik
biochemical values in the serum of each aAEEA B A “Tﬂf] F2= . YICGT
groups. 3 YISRSFelAM = A5 o] dl 270 H]s}oq
All the values were increased with MCD-diet Zraetelal, AW gAE 2 Hol9l ot image

though some did not show statistical significance. NS 23 HA 2AoME foAX o] $-HH-E
ALT level was less increased by YJCGT significantly o3 AN ) (Table 7. Fig. 4. Fig. 5)
compared to the normal(p<0.05). All other values o SR

>

Table 7. Percentage of Fatty Area in the Liver Tissue
Normal Control YJCGT 1g/kg  YJSRS 1g/kg
% of Fatty Area 2.99+(0.72 52.0843.32%** 41.93£5.26*** 41.3449.12%**

Values represent mean+SD
##% 1 p<0.001 compared to the normal
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g. 4. Histological findings of MCD-diet induced

liver damages in A/J mice.

Fatty areas were increased significantly(white
holes in the upper panel, H-E stain, x100).
a)Normal diet, b)MCD-diet only, ¢)MCD-diet
+ YJCGT lg/kg. and d)MCD-diet + YJSRS
1g/kg.
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Histological findings of MCD-diet induced
liver damages in A/J mice.

Fatty areas were increased significantly by
MCD-diet. YJCGT and YJSRS inhibited fat
accumulation in the liver, though showed no
statistical significance.

A2 AT ME dRF2E A
Aoz Rysl= 7l 9= #AFHA] dokor}
HzFeME e (Collagene] HZF o] A-53h7}

A AYEN S & Ay YICGTEH
YISRST-ol M=tz vlste] A4-317F A=
%ioH(Masson-Trichrome %34) (Fig. 6).

ATl vle] AYFEe] FEHl ARE 9
AA F71E(p0.01), FEHY AEe
YJCGTE3 YISRSelA 1:]]}_—7—0]] H]3led £-9]
A A 24T (YICGTEE p<0.05, YISRSH
2 p<0.01)(Table 8, Fig. 7).

J ‘uﬁ;{h :

Fig.6. Histological findings of MCD-diet mduced
liver damages in A/J mice.

Collgen accumulation was increased significantly
(blue areas in the upper panel, Masson-trichrome
stain, x100). a)Normal diet, b) MCD-diet only,
¢)MCD-diet + YJCGT 1lg/kg, and d)MCD-diet
+ YJSRS 1g/ks.

Table 8. Percentage of Collagen in the Liver Tissue

Normal

Control

YJCGT 1g/kg  YJSRS lg/kg

% of Collagen 1.44+1.02

11.77+1.82**

7.61+2.93**+ 5.74£1.50%+

Values represent mean=SD

* + p{0.01 compared to the normal
+: p<0.05 compared to the control
++: p<0.01 compared to the control
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Fig. 7. Histological findings of MCD-diet induced
liver damages in A/J mice.

Collgen accumulation was increased significantly
by MCD-diet. YJCGT and YJSRS inhibited
collagen accumulation in the liver significantly
by p<0.05 and p<0.01, respectively.

5. Real-Time PCR(MA|ZE M AMAL SEE A

AMEES)

MCD-diet= Collagen type Ial(COLL1), PDGFBRI,
MMP2 479 Wa-& kA7, ASMA, TGFbl,
TIMP I, TIMP II 478 wa& FFAAF
YICGTZH YISRSTelrM = dzolr A5
COLL1. PDGFBRI. MMP2 A #}¢] & o] 4|
3, AEFAA A k" ASMA, TGFbl, TIMP
[ A4 a2 7=, gut gzl A
AstE TIMP 1T 449 2d> YICGT+*
YISRS#el A o & #3155l ek (Table 9, Fig. 8).

Table 9. Effects of YJCGT and YJSRS on Gene Expressions in the MCD-Diet Induced Liver Damage

GAPDH COLL1

ASMA  PDGFBR1 TGFbl  MMP2

TIMP I TIMP II

Normal 1.000 1.000 1.000
Control 1.000 1.879 0.648
YJCGT 1g/kg  1.000 1.067 0.744
YJSRS 1g/kg  1.000 1.179 0.800

1.000 1.000 1.000 1.000 1.000
1.204 0.682 1.807 0.467 0.861
0.660 0.719 0.955 0.626 0.641
0.607 0.918 0.855 0.509 0.598

Values represent relative ratio of each genes normalized by GAPDH

of fibrosis markers in MCD-Diet induced
mice liver.

Relative expression level of each genes normalized
by GAPDH is set to 1.
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