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Effects of Gamisaenggan-tang on High Fat Diet-induced Nonalcoholic Fatty Liver Disease

Mi-young Choi, Hong-jung Woo, Young-chul Kim. Jang-hoon Lee
Dept. of Internal Medicine, College of Oriental Medicine, Kyung-hee University

ABSTRACT

Objectives : The aim of this study was to investigate the effects of Gamisaenggan-tang on high fat diet induced
nonalcoholic fatty liver disease.

Methods : Rats were randomly divided into four groups. The Normal group was fed a solid diet containing 10% fat. The
Gamisaenggan-tang (GS) group was fed a solid diet containing 10% fat and Gamisaenggan-tang (90mg/100g body weight).
The Control group was fed a solid diet containing 60% fat. The HFD-Gamisaenggan-tang (HFD-GS) group was fed a solid
diet containing 60% fat and Gamisaenggan-tang (90mg/100g body weight). Six weeks later, rats’ body weight, liver weight,
serum ALT, GGT, ALP levels were measured. Histological findings (Oil red O staining), hepatic triglyceride, TNF-a, and
TGF-B levels in the liver tissue were studied.

Results : Average body weight of the HFD-GS group was significantly less than that of the Control group. There were
no significant liver weight differences among each group. The GGT levels of the HFD-GS group were significantly less than
those of the Control group. However, there were no significant differences in the ALT or ALP levels among the groups. TNF-a
protein production assessed by western blot analysis was reduced by Gamisaenggan-tang. Greater fat accumulation was
observed in the liver tissue of the Control group than in the HFD-GS group, which means the Gamisaenggan-tang has an
inhibitory effect on the accumulation of fat in the liver.

Conclusion : The results suggest that Gamisaenggan-tang can be potential candidate for the treatment of nonalcoholic
fatty liver disease in clinics.

Key words : nonalcoholic fatty liver disease, Gamisaenggan-tang
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Prescription of Gamisaenggan-tang

(s 24 Ex 24 HE(g)
[E Artemisiae capillaris Herba 40
% 8 Alismatis Rhizoma 15
B Jit  Atractylodis Rhizoma Alba 12
TS Crataegii Fructus 12
kA Hoelen 8
& Polyporus 8
¥ % Curcumae Radix 8
VAN Salviae Miltiorrhizae 8
' Ponciri Fructus 6
w Amomi Fructus 6
# K Aurantii Immatri Percarpium 6
H E Glycyrrhizae Radix 6

Total amount 135
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Table 1. Composition of Solid Diets(RESEARCH DIETS Inc.)

Component 10kcal% fat diet(D12450B)  60kcal% fat diet(D12492)
Product (gm%) (keal%) (gm%) (keal%)
Protein 19.2 20 26.2 20

Carbohydrate 67.3 70 26.3 20
Fat 4.3 10 34.9 60
Total 100 100
Ingredient (gm) (keal) (gm) (keal)
Casein, 80Mesh 200 800 200 800
L-Cystine 3 12 3 12
Corn Starch 315 1260 0 0
Maltodextrin 10 35 140 125 500
Sucrose 350 1400 68.8 275.2
Cellulose, BW200 50 0 50 0
Soybean il 25 225 25 225
Lard 20 180 245 2205
Mineral Mix S10026 10 0 10 0
DiCalcium Phosphate 13 0 13 0
Calcium Carbonate 5.5 0 55 0
Potassium Citrate, 1 H20 16.5 0 16.5 0
Vitamin Mix V10001 10 40 10 40
Choline Bitartrate 2 0 2 0
FD &C Yellow Dye#5 0.05 0
FD &C Red Dye#40
FD &C Blue Dye#1 0.05 0
Total 1055.05 4057 773.85 4057
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W oA 1049 2 A AFE EAsNNL
™, AojAlgE 7 cage(A TS 2cage)d s}
Aok 65 F AY FEES TRz oE
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AR A AEEtl e “4, A2 WAgE A
ol A F FAE SAS histology 59 &
=2 Mg 2 49 7}7‘“‘}3]% AH3le] 80T

2o Baetg,

3) Serum ALT, GGT, ALP level &4

Hol-Z Rt ol 5l Ax 7PHA Hel & F
Al2o] 2A17F B3Fste] $-7A17] 3, 4000rpm o2 10
B7b centrifugested serume 73ttt HEA 34}
ol 2ol o] K (FA]5]Ah ol 2]F]3}e] serum ALT
(alanine aminotransferase), GGT(y-glutamyltransferase)
787 ALP(alkaline phosphatase) S &4 3} t}.
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4) Western blot(TNF-a & TGF-B)

Zr 79 A& 10ues SDS-PAGEE o] 43t &
23t 7 Fejg shiA Wi =E P4Ae] 78t PVDF
(polyvinylidene difluoride) o2 %71 % first antibody
9} second antibodyS £ ECL substates AR&-3j
A Huks HEE ERlIskE whE AMSS1siEk PVDF
2oz 271 whilAS Tris buffer saline(TBS: 0.2M
Tris base, 1.37M NaCl, pH7.6)el 0.1%(v/v) tween
0% g2 $N(TBS-T)22 A 3 5%(w/v) nonfat
dry milkE #7}3te] v 5o|H A4 7154
2=stelet Primary antibody= blocking solution
22 4TA 1627 F< Ao I3
TBS-TZ 5&7F Al ¥ AAzte] dof ole o 19
primary antibodyZ A)7A%t1, second antibody=
92 plocking solutionel]l go] A2 A7+ &
ot F712 H#stodd. 282 94 TBS-TZ 5%
7t Al M AAstz ECL substrate® AR$-s}od]
image® W o AR AR <JAre HAE)
o3 AAE FES scanner® digitald 3l

5) rxAe FAATG) A4

Triglyceride Assay Bufferell triglyceride standard
EAE 47 (), 2, 4, 6,8, 10nmol® ¥ & A=
o8, 7+ wellel|l Triglyceride reaction mix 50ul(46pl
Triglyceride Assay Buffer, 2ul Triglyceride Probe,
2ul Triglyceride Enzyme mix)S ¥, 9o xjgtsl
Hhol 3087 Bk 74 AY FE 7tz
50mg< Triglyceride Assay Buffersll ¥ 42 o=
722 W 0 2 Triglyceride reaction mix S0ulE %22,
dlo] zjetEl wle] 3087F B I3}l Triglyceride
standard 4] 013 & well®] ¥4 =% 570nm
A ZAstT, THZE T3 FF2A 0] Soig)
= well®] F4EE 570nmol| A =A38)3, Triglyceride
standard 22 =&} B] Wl ),

6) Histology(Oil red O staining)

A" 712A4E 20T cryocuts o] 838}
20umE A2 o] glideell H-2sle] 16417 A=
ZAzst] 7AF oS ©]= 100% propylene glycerol
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o 28AE 7} E & 05% Oil red O &) 1
A7 Ax QAs9e. SlideZ 85% propylene

o & Wl A% k3] AL cover glassE Gl 4

S Fadh Ao HAE o] He F I}
= 7% hematoxylin® 2 7Hek3] As}ed 33}
A FA 3k

3. #fEtRE

7+ 25 Aol 9] el SPSSE- o]£-8te] one-way
ANOVA testZ Alddstd om, AF3ZH2E Duncan's
grouping analysis test® 3F 2™, p)0.06% A$+&
FoA el e Aoz B,

m. & =

677 AY 58 AFS AT A3 2FAR
B NormalZ# Control Abelel §-2]3t xfe]7} 1}
ehtr] Alztgl o, 65Ael Controle# HFD-GS
oA FoJ g xfel 7} vrebde(p<0.05, Fig. 1).

480 1 . ﬁ
6
Fig. 1. Change of rat's body weight in four groups.

# o P0.05. After 2 weeks, The Normal group’s
weights were significantly less than Control group’s.
t o P<0.05. After 6 weeks, The HFD-GS group’s
weights were significantly less than Control
group’s.
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672 A £ 4 A A S Normale
13.65+0.93g, GS¥= 13.79£2.19g, Controls* 13.35+2.10g,
HFD-GS 12.74+13.4g22 Controli#ol vls] HFD
-GS¥el HFAHoRE Aadte AgE Byoy

EAAQ $242 919t Fig. 2).

liver weight(g)

b

Normal GS Control HFD-GS

Fig. 2. Liver weight.

Average liver wight of the HFD-GS group was
less than Control group. But, there were no
significant differences among the groups.

3. Serum ALT, GGT, ALP level &H
657 Ad 3 74 Ao gﬂ ALT, GGT,

ALP level& &A1t 2 A3 ALTE 4 A
T Atololl Aol $15ith(Fig. 3). GGTel 9l
A= Controlell B]3te] HFD-GSol #9A4 e
2% BoH(P0.05, Fig. 4). ALP= Controliel
H3|A HFD-GSo] FaAoz2s v A=A
o, BAA A8 ek (Fig. 5).
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Fig. 3. Serum alanine aminotransferase(ALT).

There were no significant differences among four
groups.
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Fig. 4. Serum y- glutamyltransferase (GGT).

The level of the HFD-GS group was significantly
less than the Control group(* P<0.05).
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Fig. 5. Serum alkaline phosphate(ALP).

The ALP level of the HFD-GS group was less
than the Control group, On average. But, there
were no significant differences among the groups.

4. Western blot(TNF-a % TGF-8)

Western blot Z1AF A TNF-a¥= ControliZol ]
8 HFD-GS¥elAM Za"E & 4 Uk (Fig. 6,
Fig. 7). 28 TGF-pE & FelA Wzl ¢l
gich(Data not shown).

5. 21EE 9 ZAA(TC) B

Triglyceride reaction mixE 4J¢] 570nmlol| A 7t
zA9] TG A3tk 2 23 Normal 1.25
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+0.75nml, GS+¥* 1.1940.41nml. Control=- 4.30+1.19nml,
HFD-GS+ 2.90+0.81nml= HFD-GS¥*<- Control
ol wEiA FeA Sle AaE EASHP0.05,
Fig. 8).

[~ Comirol 7 [~ Normal HFD-GS — G685 T
M 1314 221314221314 2213 14 2

1

{CBB R-250>

[ ——————

N <— TINF -0
Fig. 6. Western blot(TNF-a).

It is confirmed that the protein samples were equally
loaded by CBB R-250 staining(upper panel). The
TNF-a expression of the HFD-GS group were
less than that of the Control group(lower panel).
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Fig. 7. The protein band |nten3|t|es after western blot.

The TNF-a expression of the HFD-GS group was
less than that of the Control group.
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.l

Normal Control HFD-GS

Fig. 8. Hepatic tr|glycer|de (TG).

Less accumulation of TG in the livers of the
HFD-GS group was observed compared with
the Control group(* P<0.05).

6. Zte| Z=AAA
Oil red O staining®® 7tx2& M3

iSOLUTION program(Vancouver, Canada)< o]
sto] A WAl 3 k2= Alo]o] AubHAS
223 A3}, Normal 3.89%. GST- 0.57%, Control
 20.67%, HFD-GS+ 14.23%= Controliel B3}
o} HFD-GS¥¢ AHefe] 7tad 25& & &
A=k (Fig. 9, Fig. 10).
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Fig. 9. Percent area(Fat/Total).

Fat accumulation by HFD was less than in the
livers of HFD-GS group than in the Control group.



Fig. 10. Hepatic histology(Qil-red staining).

Fat accumulation was observed more in the
liver of the Control group than in the HFD-GS
group.

m)  fat granules.
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ax= Controlz=ell Bv]8] HFD-GSwollA A=l
< & 4 A (Fig. 6, Fig. 7). T8} 744
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