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( Abstract )

The Study on Anti-obesity Effects of Gamiygin-tang Extract and Ferment

Chang Sung Jin - Min Deul Le - Park Eun Jung
Department of Pediatrics, College of Oriental Medicine, Wonkwang University

Objective
This study was designed to investigate the effects of Gamiygin-tang (GY) extract (GYE) and fermented solution
(GYF) on body weight, serum lipid level and adipocyte differentiation in high fat diet-fed obese mice.

Materials and Methods

High fat diet-fed obese mice and 3T3-L1 adipocytes mice were treated with GYE and GYF and obesity related
markers were assessed.

A cytotoxicity assay was carried out by MTS assay. Inhibitory effects of GYE and GYF on adipocyte differentiation
were carried out by Oil Red O staining. The effects of GYE and GYF on the expression of adipocyte differentiation
regulatory factors, peroxisome proliferator-activated receptor gamma (PPARY) and CCAAT/enhancer binding protein
alpha (CEBP-0) were measured by real-time reverse transcriptase-polymerase chain reaction. The effects of GYE and
GYF on the expression of adipocyte differentiation regulatory factors were also determined in relation to protein
production/protein levels by western blotting. The anti obesity effects of GYE and GYF were measured in high fat-diet
induced obese mice. Various factors were measured from the serum of the high fat-diet mice.

Results

Though GYE did not show toxicity at the concentration of 1mg/ml, GYF showed toxicity at the concentration
of Img/ml. The GYE at 0.1 and 1mg/ml inhibited the differentiation of 3T3-L1 cells, and the GYF also inhibited
the differentiation of 3T3-L1 cells. The effect of GYE on adipocyte differentiation factors including PPAR-Y and
CEBP-a was investigated and compared to the corresponding concentration levels of GYF. GYE and GYF both
suppressed the RNA and protein levels of adipocyte differentiation factors. In the animal test both GYE and GYF
reduced weight gain. GYE and GYF reduced blood cholesterol, TG and LDL levels. GYF better reduced blood
cholesterol levels.

Conclusions
These results demonstrate that GYE and GYF exerts anti-obesity effect in 3T3-L1 cells and obese mice induced
by high-fat diet.

Key words : Gamiygin-tang (GY), Gamiygin-tang extract (GYE), Gamiygin-tang ferment (GYF), Obesity, Serum
lipid, 3T3-L1 cell, Adipocyte differentiation, PPAR-y, C/EBP-a

Received: October 25,2013 * Revised: November 11, 2013 * Accepted: November 14, 2013 (© The Association of Pediatrics of Korean Medicine. All rights

Corresponding Author: Park Eun Jung reserved. This is an open-access article distributed under the tenus
Department of Pediatrics, Wonkwang University Jeonju Oriental Medicine Hospital of the Creative Commons Attribution Non-Commercial License
99 Garyeonsan-ro, Deokjin-gu, Jeonju, Jeollabuk-do, Republic of Korea. (http://creativecommons.otg/licenses/by-nc/3.0/), which permits
Tel: +82-63-270-1066 Fax: +82-63-270-1594 unrestricted non-commercial use, distribution, and reproduction

E-mail: az1019@hanmail.net in any medium, provided the original work is properly cited.



Ik =fRs TiEtnt ggoto| FUbmEM 0lXl= A+ 109

I . Introduction Mife b 2o JosiA e V= 8 s vk
| Z%F ZHUJEN% T, BUR T, P, 2R,
Htolgk BdAF HelE el Aol oy ki, 5 S 7k Aol
AL Aol 2 Q3] Ago] 7o) 39 e g o} i = @% W de AHEEL Qe 8 7
AABZ7] T (WHO)N A& 1996\ ol 33 vl gkl + 71EE oo defe A% HIAI|AY &
7} sdvitt T ey 718 Ao 2 RysEkgl o, Hivt ol ZAMY R o] &= ik FikolH Y
S AgH Aoz FASNAY. fEluglAm A LR A HIHE o] gl THES gozH of
20053 =RIAZGFZRAL oJstd HWE {0l Aol Wl g Az wgo MY i FEE F
20013 29.6%14 20053 31.7%% F7+e AL 1 A7) elga Fejskar ok, iEsEdgo| T
ERal, Aobdad wgk 4L 19973 5.8%°0 M AN E S5 THOE BAANA A ko] 714
2005\ 9.7%% F7FtH o ofotrT} doloA H = %85 ITMIIAY AL 75 F71e HAE
A Z713 Ao Yepty. o2 Q% A3 4 Eiii=i

b

H &S SV FAUH 301732 3o A= 2008
W el A vlgk X5l 2220 AFS] AAF v &S F H] 5

S kA SEIA ASEA A5 2Ol uHE

12 79239 Yo 48T mid S712 AOE 9 AugAT?, Asietol nig) 4kst FAo] F743E @
JaHAT. SREgAT, TEA Fasase Fksig oy
ool e <HM - IR I >l I A B g%, vk d avhs g dELYFgAT”
BRI, <M - FEH> /\M%(Ezﬁ%ﬁﬁ g F28 2 gAo| fald JA A7, A%

e stof e mg TR ke Ao 3 RE A 4P va 477 Fo| Ut
2 QNS wiwe] Ale N, G WiE BT Bk ol the AT ek}
SO IFRE RS BOR RRGGT, AEe  AYRTVS AHEE, ST G 938 15
FREALE, BRIFIRG, TRIFIEL oleh Sl oml® e o mAE ol Ba A727h QLo vk Bl

B2 S E%o}ﬁw. GY)S A8 (GYET LaY (GYPHS] FHTHE T
B RN <KAPEERAEIR > R A3 Hlu AT S

TR IR EEY olgk 1B ol [k 2 olo] A= GYES GYF7}F ZAW Ao] o] vt #

WA O2M” G&o g Q3 U o Ao dg & of mlAe MEEA o3, AT Wg, FAAFE

S5 o] ok kB GV WL <R TR Hsh, AA L Bl A B3 8 2d A
> PRMK Ol iR 2k ANnTRERILE ARG %l peroxisome proliferator-activated receptor gamma

Table 1. The Composition of Gamiygin—tang

Herbal Name Crude drugs name Doses(g)
EUi semen coicis 20
N radix ginseng 12
it 4% massa medicata fermentata 12
+ " rhizoma pinelliae 12
HR% poria 12
bR R pericarpium._citri reticulatae 8
H O radix glycyrrbizae 8
L rhizoma polygonati 8

MTE S radix polygoni multiflori 8
ot T Sfluctus lycii 8
MU Hoveniae semen cum fructus 8
RS semen lablab album 8
ILZEB Corni Fructus 8
%3 Sfructus hordei germinatus 8
E 3k Solium mori 8
A F radix saussurea seu inulae 8

Total amount 156
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Table 2. Composition of Experimental Diets (g/kg)

and Ferment

composition Con HFD* composition Con HFD*

Casein 200.0 265.0 Cellulose 50.0 65.5
L-Cystine 3.0 4.0 Mineral  Mix" 35.0 48.0
Corn Starch 397.486 - Calcium Phasphate, dibasic - 3.4
Maltodextrin 132.0 160.0 Vitamin Mix’ 10.0 21.0
Sucrose 100.0 90.0 Choline Bitartrate 2.5 3.0
Lard - 310.0 TBHQ, antioxidant’ 0.014 -
Soybean Oil 70.0 30.0 Blue Food Color 0.1

a : Mineral Mix, AIN-93G-MX (94046) containing (g/kg) : calcium phosphate dibasic 500, sodium chloride 74, potassium citrate 220, potassium
sulfate 52, magnesium oxide 24, manganous carbonate 3.5, ferric citrate 6, zinc carbonate 1.6, cupric carbonate 0.3, potassium iodate 0.0.1,

sodium selenite 0.01, chromium potassium sulfate 0.55

b : Vitamin Mix, AIN-93-VX (94047) containing (g/kg) : thiamin HCI 0.6, riboflavin 0.6, pyridoxine HCl 0.7, niacin 3, calcium pantothenate
1.6, folic acid 0.2, biotin 0.02, vitamin B12 (0.1 % trituration in mannitol) 1, dry vitamin A palmitate (500,00 U/g) 0.25, manadione

sodium bisulfite complex 0.15
¢ : TBHQ :
* 60 % of total calories come from fat.
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Scheme 1. Adipocyte differentiation process
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Fig. 1. Effect of GYE on cell viability in 3T3—L1 preadipocytes
Cells were incubated with GYE at the indicated concentration

(0.01-1mg/ml) for 24h and the growth rate was assessed by MTT assay.
All values are mean +SD. P < 0.05 compared with control.

1: control; 2: GYE 0.0lmg/ml; 3: GYE 0.lmg/ml; 4: GYE 1mg/ml

II. Results
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Fig. 2. Effect of GYF on cell viability in 3T3—1 preadipocytes
Cells were incubated with GYF at the indicated concentration (0.01-1mg/ml)
for 24h and the growth rate was assessed by MTS assay. All values are
mean +SD. *P < 0.05 compared with control.

1: control; 2: GYF 0.0lmg/ml; 3: GYF 0.lmg/ml; 4: GYF 1mg/ml

Relative Optical Densities Of
Oil Red O Staining
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Fig. 3. Effects of GYE and GYF on lipid accumulation in
3T3-L1 adipocytes

3T3-L1 preadipocytes were incubated with MDI differentiation medium

for 2 days with the indicated concentrations (0.01-1mg/ml) of GYE or

GYF. At day 6, the cells were fixed and stained with Oil Red O. The

cellular lipid content was assessed by Oil Red O staining. GW (GW9662D).

All values are mean +SD. ‘P < 0.05 compared with control. B, blank;

C, control; GW, positive control.
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Fig. 4. GYE inhibited gene expression of PPAR—y in 3T3—1

cells
The PPAR-Yy mRNA levels on day 6 of differentiation were determined

by the Real-time RT-PCR. All values are mean +SD. P < 005

compared with control.
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Fig. 6. Comparison of PPAR—y gene expression between
GYE and GYF

The PPAR-y mRNA levels on day 6 of differentiation were determined

by the Real-time RT-PCR. EG (EGCG?). All values are mean =SD.

*P < 0.05 compared with control. B, blank; C, control; GW and EG,

positive control.
# means that adipocyte differentiation increased significantly in C compared
to B.
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Fig. 5. GYE inhibited gene expression of C/EBP—  in 3T3—L1

cells
The CJEBP-a mRNA levels on day 6 of differentiation were determined

by the Real-time RT-PCR. All values are mean +SD. P < 0.05

compared with control.
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Fig. 7. Comparison of C/EBP—a gene expression between
GYE and GYF
The C/EBP-a mRNA levels on day 6 of differentiation were determined

by the Real-time RT-PCR. All values are mean +SD. P < 005 compared
with control. B, blank; C, control; GW and EG, positive control.
# means that adipocyte differentiation increased significantly in C compared
to B.
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Table 3. Inhibition Rate of GYE and GYF on Gene Expression of PPAR—y

Groups PPARY Gene Expression Decrease in PPARY Gene Expression from control (%)
Blank 0.39
Control 1 -
GYE 0.01mg/ml 0.92 7.79
GYE 0.1mg/ml 0.83 16.96
GYE 1mg/ml 0.66 34.14
GYF 0.1mg/ml 0.82 18.18
EG 10uM 0.68 32.27

Table 4. Inhibition Rate of GYE and GYF on Gene Expression of C/EBP—a

Groups C/EBPa Gene Expression Decrease in C/EBPa Gene Expression from control (%)
Blank 0.25
Control 1 -
GYE 0.01mg/ml 0.9 9.64
GYE 0.1mg/ml 0.85 14.68
GYE 1mg/ml 0.65 34.76
GYF 0.1mg/ml 0.86 13.6
EG 10uM 0.8 20.22
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Fig. 8. Effects of GYE and GYF on the expressions of adipogenic proteins including PPAR—y and C/EBP-a

The expression levels of master regulators of adipocyte differentiation; PPAR-y (A), C/EBP-a (B) after induction were measured by western blotting.
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Fig. 9. The anti—obesity effect of GYE and GYF in high—fat

diet—induced obese mice

Effect of GYE and GYF on body weight gain after 20 weeks of experimental
diet feeding.
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Fig. 11. Effect of the extract on blood serum level in high fat diet—induced obese mice
All values are mean =SD. P < 0.05 compared with control. B, blank; HFD, high fat diet group;
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