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A Study on the Anti-Obesity Effect of Gami-Ondam-Tang Water Extract and
Fermented Product in Preadipocytes and High-Fat Diet Induced Obese Mice

Lee Sun Jung' - Sung JU-yeong™ - Park Eun-jeong Park®’
' Bareunbubu Korean Medicine Clinic
*Deparement of Korean Pediatrics, Graduate School, Wonkwang University
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Objective
This study aimed to determine the anti-obesity effect of Gami-ondam-tang (ODT) and fermented Gami-ondam-tang
(FODT) in high-fat diet (HFD)-induced mice with obesity.

Methods

3T3-L1 cells and human adipose mesenchymal stem cells (hAMSCs) used for in vitro experiments were incubated
with ODT and FODT at 200 pg/mL and 400 pg/mL. The growth rate was assessed using the MTS assay. The
cellular lipid content was assessed using Oil-Red-O staining. Peroxisome proliferator-activated receptor gamma (PPARY)
and CCAAT/enhancer binding protein alpha (C/EBPa) were measured using real-time reverse transcriptase-polymerase
chain reaction and western blotting. The anti-obesity effects of ODT and FODT were confirmed in HFD-fed mice
using hematoxylin and eosin staining and serum analysis.

Results

ODT and FODT did not show toxicity at the indicated concentrations of 200 pg/mL and 400 pg/mL. FODT
significantly inhibited the differentiation of 3T3-L1 preadipocytes and hAMSCs at concentrations of 200 pg/mL and
400 pg/mL. FODT (400 pg/mL) significantly inhibited gene and protein expressions of PPARY. In addition, ODT
(400 pg/mL) and FODT (200 pg/mL, 400 pg/mL) reduced the expression of C/EBPa. ODT and FODT inhibited
lipid accumulation in the fatty liver and epididymal white adipose tissue of HFD-induced mice. Moreover, FODT
reduced body weight gain, total cholesterol, and LDL cholesterol levels in mice.

Conclusions
Based on these results, ODT and FODT have anti-obesity effects. Therefore, ODT and FODT may be clinically
useful for the treatment of obesity. Furthermore, FODT showed better anti-obesity effects than ODT.
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Insulin, 3-isobutyl-1-methylxanthine (IBMX), dex-
amethasone (Dex), indomethacin, Oil Red O solution<
Sigma Chemicals Co. (St. Louis, MO, USA) A|&-& AH&
3l TE. Dulbecco’s modified Eagle’s medium (DMEM),
new born calf serum (CS), fetal bovine serum (FBS), pen-

icillinstreptomycin+ Gibco BRL (Grand Island, NY, USA)

A FE ARESIITE Peroxisome proliferator-activated re-
ceptor gamma (PPARY), CCAAT/enhancer-binding pro-
tein alpha (C/EBPa), AMP-activated protein kinase alpha
(AMPKa), phospho AMPKa®ll thgt antibodyi= Cell
Signaling Technology (Cell Signaling Technology, Beverly,
MA, USA) A|Z2 AF8-38}93L, Anti-GAPDH antibody
+ Enzo Life Sciences (Farmingdale, NY, USA) Al&5<
AR

Table 1. Prescription of Gami—ondam—tang

Herbal names Pharmacognostic name Weight (g)
TH Pinellia ternata 8
5953 Citri Unshii Pericarpium 8
B Hoelen 12
FUE Ponciri Fructus 6
Myt Bambusae Caulis In Taeniam
HE Glycyrrhizae Radix et Rhizoma

= Zingiberis Rhizoma Crudus
KK Zizyphi Fructus 2
Bl Coicis Semen 20
e Mori Folium 8
2B Corni Fructus
g Dioscoreae Rhizoma
S| Bupleuri Radix 12
w5 Scutellariae Radix 8
] Astragali Radix 12
ok Polygonati Rhizoma 6
Fotd Lycii Fructus 6
il Massa Medicata Fermentata 6
MR Raphani Semen 6
T Polyporus 8
HE Alismatis Rhizoma 6
Total amount 160

3) 3T3-L1 cell ®3}l3%= A

3T3-L1 AZTAHIES American Type Culture Collection
(Rockwill, MD, USA)ollA] Ttdsted ARESIETE 3T3-L1
< 6 wellollA] A7} A vietell 745 2 wi7kA] uj
gk ME7L 7S 23 129 O fAARITE S
MDI (0.5 mM IBMX, 1 uM dexamethasone, 1 UM in-
sulin) A19FE 7} wellell {2]&Hch MDI AJF %12] 484
b 3ol oFE A& itk oFE AHEE = Al
Z} welloll Q159S 1 pME A 2)3H}. BlankS oF-
A% A2 E 3HA 221, Control2 w342k in-
sulin¥he A3t a2 7= ODT, FODT 200,
400 pgmtE A2t} oFE 22] F 48413 FHeoll vijeF



B BT ML insulin®] 1 pM 2 7R wjgFdS
7¥ste] 48413 B FAINAZIEH Blank-2 J€®
&= AgstA] Gtk WA 4, Blankw 2 10%
calf serum (CS)°] Z3ZFE Dulbecco’s modified Eagle’s
medium (DMEM)®I|I A} Bl P8l oM U] 22 10%
fetal bovine serum (FBS)7} X388 DMEMO|A] Bl o5}
Aok wikzde 5% co2, 37 Colth

4) hAMSCs ¥3h4%E 73

Human adipose mesenchymal stem cells (hAMSCs)=
CEFO Bio (CEFO Bio, Seoul, Republic of Korea)ol| 4] T+
A3to] AFESFATE hAMSCsS 6 wellollA] Al E7} A
vl 715 & di7hA] vty A2t 7S 3 $
12¢€ H FAARIH. 1 % 05 mM IBMX, 1 mM
Dex, 1 mM insulin, 100 mM indomethacin & TA ¥
Differentiation media (DM) A|2FS Z} wellol] 223}
(Day 0). DM Al2F 2]2] 72413t Fof] A EA] THE DM
= F7FE 12713t 1t B APste] Foh F 643t
wBHE ¥ oF= A& AR Day 65 Day 15
7HA vl 3Luk} insulin D OFE-S 7+ Fol| At
Zt}. Blank-2 OFFAE AB]E FA] &OoH Control
T2 w3HA 2 insulinBHe A EEtH oFES F7F
2 ODT2} FODTE 200, 400 g/t 2] hch. okl
L BlankT=& 10% calf serum (CS)©] E3SHE Dulbecco's
modified Eagle's medium (DMEM)OIA] B 5131 o™
YA 72 10% fetal bovine serum (FBS)7} 33+
Dulbecco's modified Eagle's medium (DMEM)l|A] 4]
A3 AFHE wet wj st WY 212 5%
Co2, 37 Coltt.

2. 9d

1) in vitro A%

(1) 3T38-L1fA &} A=z =4 Al

APAIE 3t G FAE 97 o= AE F
= 2SS 218 96 well plate®l] A MTS ((3-(4,5-dime-
thylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfo-
phenyl)-2H-tetrazolium) A|2F (Promega Corporation, Madison,
USA)S AHE31] MTS assayS =333t} 2 oFE-2 &
2|t MEZE 484K B3kl MTS AleF 10 wiE 3718k
o] 37 C, 5% CO2 incubator®l] 4417t vjFSiT) oju &
S35+ VERSA max microplate reader (Molecular Devices,
Sunnyvale, CA, USA)E AR8314] 490 nmollA] SA3T)
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(2) Human adipose mesenchymal stem cells
(hAMSCs) X9 HEZEJAE (MTS assay)
ofzo] Ao AT &l 71AE YT I
23l MTS assay s -3y 3FA T
hAMSCsE 96 welloll A HJFEHTE 96 well®] HFE o]
AZZ 715 AH sEEE oFE AT E 3} O A
2] &, 72412 Holl Z wellol] MTS A& 10 (S A
7¥SHaL 443F 57t Wi 71olA vt ofn, 3=
+ VERSA max microplate reader (Molecular Devices,

Sunnyvale, CA, USA)S ARE310] 490 nmollA Z43).

(8) Oil-Red—0O HAIH

APAER E3hE Al el Ae dAste] &
3t A=E F43H7] 915t Oil-Red-O FAHE 79
3k AIEE 10% EELTIBIO)E (formaldehyde) 2 1]
TF & IAAR T 60% ©1AEZHE (isopropylalcohol)
N o7 AH3IGTE MEE 60% Oil-Red 2 3023 &
Attt Alzd W F24 Aol e AlxE 23
B ABA A D AR skl A" A
WA 3E= EVOS XL Core Imaging System (Thermo Fisher
Scientific, Waltham, MA, USA) &85l Z} 159 o
3 o|n|AE Yt AR BEE TAIZ Bl
3] 918l, Oil-Red-OF 100% O|AZZHEE Zofu)
of FFEE Skt olw, F8== VERSA max
microplate reader (Molecular Devices, Sunnyvale, CA, USA)
£ A3 500 nmellA SAd

(4) AAZE QAA 223 AHHES (Reverse
transcription—polymerase chain reaction,
Real time RT-PCR)

AgEst Y F DAEE AARIAR] PPARYS}
C/EBPa°ll WA= FEFE Lobdr] H3l Real-time
RT-PCR< 33tk AA LS E3A =<
TR A2g ¥, QlAzol Lysis reagent (QIAGEN
sciences, Maryland, USA)E AME-3l] RNAE FE31%
o} =3 RNAE HEZ3 22 power cDNA synthesis
kit (Applied Biosystems, Foster City, CA, USA)= o] &
3} single stranded cDNAE A|Z3IATE T 5=
DNA°| FAAE EBo|Hog FH3= PPARy,
C/EBPa primersE 2¢] Real-time RT-PCR Y'H-E ©]-&
sto] S8l om Zekolm (primen) @] SAIE Table
29} 2t} o]l Glyceraldehyde 3-phosphate dehydrogen-



18 Running Head: Anti-Obesity Effect of Gami-Ondam-Tang

ase (GAPDH)9} h36b4= 22t 9k AR A2zl tis}
o] Y14 == (endogenous control) 2.2 ARE-E|ITY,

Table 2. The Primer Sequences Used for Real-Time Reverse
transcription—polymerase chain reaction

Target gene Primer sequences

5'-TTTCAAGGGTGCCAGTTTC-3’ (sense)

mPPARY

5’ -TTATTCATCAGGGAGGCCAG-3’ (antisense)

5’-GCCGAGATAAAGCCAAACAA-3’ (sense)
mC/EBPa

5'-CGTAAATGGGGATTTGGTCA-3’ (antisense)

5’-AACTTTGGCATTGTGGAAGG-3 (sense)
mGAPDH

5’-GGATGCAGGGATGATGTTCT-3’ (antisense)

5 -TGAATGTGAAGCCCATTGAA-3’ (sense)
hPPARY

5’-CTGCAGTAGCTGCACGTGTT-3’ (antisense)

5’-TGTATACCCCTGGTGGGAGA-3’ (sense)
hC/EBPa

5’-TCATAACTCCGGTCCCTCTG-3 (antisense)

5’-AAACTGCTGCCTCATATCCGG-3’ (sense)
h36b4

S-TIGTAGATGCTGCCATTGTCGA-3’ (antisense)

mPPARY: mouse peroxisome proliferator-activated receptor gamma,

mC/EBPa: mouse CCAAT/enhancer binding protein alpha, mGAPDH:
mouse glyceraldehyde-3-phosphate dehydrogenase, hPPARY: human

peroxisome  proliferator-activated receptor gamma, hC/EBPa: human

CCAAT/enhancer binding protein alpha, h36b4: human acidic ribosomal
phosphoprotein PO

(5) 92" EFE (Western blot)

APAZE EANA =S sEEE A3 §,
3T3-L1 A|Z2} hAMSCsS protease inhibitor (Sigma
Chemical Co., Mannheim Germany)”} Z7F8 ice-cold
RIPA buffer (50 mM Tris-HCL (pH 7.5), 0.15 M NaCl,
0.1% SDS (sodium dodecyl sulphate), 1 mM dithio-
threitol (DTT), 1% Nonidet P-40, 0.5% sodium deoxy-
cholate, 1 mM phenylmethylsulphonyl fluoride)=. -85
ANZTE AIZEE 13,000 rpm, 4 TollA 20 #3F AAE
2|3tk 8% SDS-polyacrylamide gel Z17] 953 T
PVDF membrane (Millipore, Billerica, MA, USA)el ZA}
Skt 5% skim milk®2 X (blocking)¥F 3 12} &)
(PPARY, C/EBPa) 2 horseradish peroxidase7} Hake
anti-rabbit B2 anti-mouse 2X} A (Dako, Glostrup,
Denmark) 2 RF5-A17]13L ECL -8 (SantaCruz, CA, USA)
< ARgSte] F2A whide] il =g st

2) in vivo AY
1) A8sE
APFES 2o|Z vt fEx= HEE 7 4

F8 2 C57BLE) F 247E TSk vlo] Q. o

o} (¢l E: WKU17-127).

(2) A9 4oje} HAo Fof Hby

FETL YUk o] (ND, Normal diet), LA o]
(HFD, 60% High fat diet), A"}2]0] + ODT (HFD
+ ODT), AAWAl0] + FODT (HFD + FODT)T 2=
ARSI, ZF 7ol et AR R v sk th
VA2 AR 1FAHE 1A 0)E ) H
531931, HFD + ODT#} HFD + FODT <

2ol 2 Eojsly Ztz} ODTS} FODTS SHS

=}

o
Ty
Ho

]
| 200 pgmt 2 =] F 53], kol 3 ¥ LS Al
toll A7 Bojaloint. duklole} mx|Hba]o]9] ke
Aol Ug3 Bae o233} 2T} (Table 3).

N, 2

0

B

Table 3. Composition of Experimental Diets (g/kg)

Consistents Normal diet High fat diet
Casein 200.0 265.0
L-Cysteine 3.0 4.0
Corn Starch 397.486 -
Maltodextrin 132.0 160.0
Sucrose 100.0 90.0
Lard - 310.0
Soybean Oil 70.0 30.0
Cellulose 50.0 65.5
Mineral Mix” 35.0 48.0
Calcium Phosphate, dibasic - 34
Vitamin Mix " 10.0 21.0
Choline Bitartrate 2.5 3.0
TBHQ' , antioxidant 0.014 .
Blue Food Color - 0.1

: Mineral Mix 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 0.01, sodium
selenite 0.01, chromium potassium sulfate 0.55
: Vitamin Mix containing (g/kg): thiamin HCl 0.6, riboflavin 0.6,
pyridoxine HCI 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 (500,000 U/g) 0.25, manadione sodium
bisulfite complex 0.15
: tertiary butylhydroquinone



152} (day 0)5E] 1053} (day 707141 60%
B3l HIRkS f=38FEA] 200 mg/kg/day
Y off 3 HFHTF (=8 g/60 kg/day)=
7|F0 2 402 ODT9 FODTE ok oFE Fo
105 F2lo|gk Fofgl thzroll A #-
3= S8tk o] o, aAAolRt Fof gt T

T g FolT 4% 8 SHTE &

% 1AM

rlo

S stk weldk @32 70 CollA Bk
< Ao ARESFATE Total cholesterol (TC), high-den-
sity lipoprotein (HDL) cholesterol, low-density lipoprotein
(LDL) cholesterol, triglyceride, glucose, aspartate amino-
transferase (AST), alanine aminotransferase (ALT), crea-
tinine, blood urea nitrogen (BUN) % 25 Seoul Medical

Science Institute (Seoul Clinical Laboratories, Seoul, Korea)

o olZelal BAais

(5) Hematoxylin and Eosin (H&E) g
7]— zzl UJ ;qu]- zzlg] zzl&_};ﬁ 1%/:]% _?,]»3]] H&E
AL AT AR EEAA Zhah Hash a7

W28 AEsle] 109 TE2LNA] 48A17F B9 T
A 5 g 9 ol RS AR, skl 2o
712 O}ﬁﬂ- Zullgk 222 rotary microtome 22

5 me] HAH-E& THE0] hematoxylin} eosin (H&E) FAY

(4)
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S 43¥38te] EVOS XL Core Imaging System (Thermo
Fisher Scientific, Waltham, MA, USA)©.Z A% 2 7h
z2lo] Wt AEsigH:

3) EARA

Ay A= 7 Aol gk Btk -
ation (SD)E F7I318 Tk 2+ 157ke] Xfo)lE AA3|
28k BA 42 Independent t-TestS ©]-8-51%.01H,
ol 93l 3ol FHHE APES s BE T
212 SPSS statistical analysis software version 11.5
(SPSS, Inc., Chicago, ILy= ©]&3t] S8ttt P <
0.05%! #= AR FrelAel A= Aow Adsith

A= O

Standard devi-

II. Results

1. MZE=Y A

1) 3T3-L1°JA < AME ZA Al (MTS assay)

HA B A¥ol| A= DT % FODTS] A2 A4
Al 3= gRlskr] 98l 313-L1 AlEE 283tk
3T3-L1 AHAFAEZE A A= A (adipogenesis)
o FAIHE ATk ] A AEH W REE &8
Ht.

3T3-L1 APHTAE] AEE] FTFe 7I1AA &
+© ODT$} FODTY| 55 Aol &8317] <ls MTS
assays BT 1 A3 ODTSF FODT E-F 200
1g/ml2t 400 pgml F=oIA AEZAES JERNA] o83
< ZIsIeH (Fig. 1), ©o] TEE A TEE AR
3Tt

120 4

100

[}
=

60 -

Cell viability

40

0 200 400
FODT (ug/ml)

Fig. 1. Effects of gami—ondam—tang and fermented gami—ondam—tang on cell viability in 3T3—L1 cells

Cells were incubated with Gami-ondam-tang (ODT) and Fermented Gami-ondam-tang (FODT) at the indicated concentrations (200 wg/ml, 400

wg/ml) for 48 hours and the growth rate was assessed by MTS assays.
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2) Human adipose mesenchymal stem cells
(hAMSCs) A& N Z5QAH (MTS assay)
3T3-L1 AFATA 29k 7RI R hAMSCs o] A
&0l IS 71XA| %= ODT9 FODTY| 55 4
Fof| &-8317] 218l MTS assays FYstRch 1 23,
ODTQ} FODT EF 200 pg/mlet 400 pg/ml &5o4
Al Z5dE UehA] 52 8o (Fig. 2), ©I
%Ee 49 FEE ARESIITH

A
120
100

80

60

Cell viability

40 4

20 4

0 200 400
ODT (ug/mly

2. XM= 22N S0t

1) A&7 oA 5yt
Oil-Red-O 42 534 ODTS} FODTE T&E
3A HEE LolRUTE 3T3-L1 preadipocyte2}t

hAMSCs®ll Z+2ZF ODTS} FODTES Aelsle] #3}oA)

AEE A3 A7, FODT 200 pg/ml, 400 pgml &%
oA AFAHE EslolA anE JepdS ISt
(Fig. 3, 4.

(B)

120 4
100
:,;.:s 80 4
EE 60 4
E 40 A
20 4
0

0 200 400
FODT (ug/ml)

Fig. 2. Effects of gami—ondam—tang and fermented gami—ondam—tang on cell viability in human adipose mesenchymal

stem cells

Cells were incubated with Gami-ondam-tang (ODT) and Fermented Gami-ondam-tang (FODT) at the indicated concentration (200 wg/ml, 400 wg/ml)

for 72 hours and the growth rate was assessed by MTS assays.

@)
MDI
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Lipid contenis
e R EEBE .
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400 - -
- 00 ET
7124
#
l .
i L]
£0s
3
£ 0.6
=
E‘ 0.4
0.2
@ T T T
MDI - + + +
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Fig. 3. Anti—adipogenic effect of gami—ondam—tang and fermented gami—ondam—tang on 3T3—-L1 cells

Post-confluent 3T3-L1 cells were differentiated in the absence or presence of Gami-ondam-tang (ODT) and Fermented Gami-ondam-tang (FODT)
(200 wg/ml, 400 wg/ml). Lipid droplets stained by Oil Red O were observed (A) and the absorbance at 500 nm was measured after being resolved
in isopropanol (B, C).

#. P < 0.05, significantly different from MDI-uninduced preadipocytes.

" P < 0.05, significancly different from MDI-induced adipocytes.

MDI: 0.5 mM 3-isobutyl-1-methylxanthine, 1 M dexamethasone, 1 UM insulin
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Fig. 4. Anti—adipogenic effect of gami—ondam—tang and fermented gami—ondam—tang on human adipose mesenchymal

stem cells

Post-confluent human adipose mesenchymal stem cells (hAMSCs) were differentiated in the absence or presence of Gami-ondam-tang (ODT) and
Fermented Gami-ondam-tang (FODT) (200 wg/ml, 400 ug/ml). Lipid droplets stained by Oil Red O were observed (A) and the absorbance at 500

nm was measured after being resolved in isopropanol (B, C).

# P < 0.03, significantly different from differentiation media (DM)-uninduced preadipocytes.
. P < 0.05, significantly different from differentiation media (DM)-induced adipocytes.
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Fig. 5. Effects of gami—ondam—tang and fermented gami—ondam—tang on the expression of peroxisome proliferator—
activated receptor gamma and CCAAT/enhancer binding protein alpha in differentiated adipocytes

The effects of Gami-ondam-tang (ODT) and Fermented Gami-ondam-tang (FODT) on the mRNA expression of peroxisome proliferator-activated
receptor gamma (PPARY) and CCAAT/enhancer binding protein alpha (C/EBPa) in human adipose mesenchymal stem cells (hAMSCs) were analyzed
by real-time reverse transcription-polymerase chain reaction analyses. The effects of ODT and FODT on the protein levels of PPARY and C/EBPa
in hAMSCs were determined by western blot analyses.

The effects of ODT and FODT on the phosphorylation level of AMP-activated protein kinase (AMPK) in human adipose mesenchymal stem cells
were determined by western blot analyses. Glyceraldehyde 3-phosphate dehydrogenase (GADPH) was used as endogenous control.

#. P < 005, significantly different from differentiation media (DM)-uninduced preadipocytes.

. P < 0.05, significantly different from differentiation media (DM)-induced adipocytes.
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Fig. 6. Effects of gami—ondam—tang and fermented gami—ondam—tang on high fat diet—induced obesity in C57BL/6J mice

Weight changes over 10 weeks and the difference between the start and end weight of each group (A and B), epididymal white adipose tissue
(eWAT) and liver weight (C) were measured.

#. P < 0.05, significantly different from normal diec (ND) group.

" P < 0.05, significantly different from high fat diet (HFD) group.

ODT: Gami-ondam-tang, FODT: Fermented Gami-ondam-tang
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Fig. 7. Effects of gami—ondam—tang and fermented gami—ondam—tang on liver and epididymal white adipose tissue in
high—fat diet—induced obese mice histology of adipose tissue of the mice

Sections from liver (A) and epididymal white adipose tissue (€WAT) (B) were stained with hematoxylin and eosin (H&E). (magnification, 200 x,

scale bar, wm)
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Fig. 8. Anti—adipogenic effect of gami—ondam—tang and fermented gami—ondam—tang on liver and epididymal white
adipose tissue

(A), (B) The eftects of Gami-ondam-tang (ODT) and Fermented Gami-ondam-tang( FODT) on the mRNA expression of Peroxisome proliferator-activated
receptor gamma (PPARY) and CCAAT/enhancer binding protein alpha (C/EBPQ) in liver were analyzed by real-time reverse transcriptase-polymerase
chain reaction analyses. Glyceraldehyde 3-phosphate dehydrogenase (GADPH) was used as endogenous control.

(O) The effects of ODT and FODT on the protein levels of PPARY and C/EBPa in liver were determined by western blot analyses. (D) The effects
of ODT and FODT on the protein levels of PPARY and C/EBPa in epididymal white adipose tissue (€WAT) were determined by western blot
analyses. GADPH was used as loading control.

#: P < 0.05, significantly different from normal diet (ND).

* P < 0.05, significantly different from high fat diet (HFD).

A
250 120 4
200 | 100 +
- = 80 A
= 150 s
£ £ 60 .
£ 100 4 = Hepatic
- 2 404 toxicity
50 20 4
0 - 0 T T T
" HFD- GDT  HFD- FODT ND HFD HFD+ ODT HFD+FODT
200 mg'kgday 200 mg'leday 200 mg'kgday 200 mg'leday
© D)
0.16 40 4
0.14 A 354
5{ 0.12 HS{I R
£ 014 Ezs 1
2 0.08 - £ 120 - Renal
£ 0.06 £ 15 - e
= toxicity
E 0.04 | 10 1
0.02 54
0 - T T T 0+ T T T
ND HFD HFD+ DT HFD+FODT ND HFD HFD+ ODT HFD+FODT
200 melg/day 200 mgleday 200 mg'lkg/day 200 mg'lgiday

Fig. 9. Hepatic toxicity and renal toxicity of gami—ondam—tang and fermented gami—ondam—tang in the serum of high
fat diet—induced mice

ND: Normal diet group, HFD: High fat diet, ODT: Gami-ondam-tang, FODT: Fermented gami-ondam-tang
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Fig. 10. Effects of gami—ondam—tang and fermented gami—ondam—tang in the serum of high fat diet—induced mice

ND: Normal diet group, HFD: High fat diet, ODT: Gami-ondam-tang, FODT: Fermented Gami-ondam-tang

#. P < 0.05, significantly different from the ND group.
" P < 0.05, significantly different from the HFD group.

IV. Discussion

HIRES: A3 EFEG 2RVt F5ste] 2jE=
Ui B el Fe=, thAPgel= sh Aol ]
Wol 3 F2H FElE w3, Hivte] AARZ7]
T Aol 23k A =23 soofde] AR A
AAZ o2 Agst Zolle] Fa3k f1]le] Har glom
H Ul = FEEC] wokAaL = FAl0
o

HlRke] AYoll= Frdolut WiEn] AAolel 22 2
)l o]l e, A=Y AF AAH R AT
A A2 F5allH 2Ef 2 T AeiF 29l

o] Y= Vv LA o, AT, A”

o =X
A o), B B, B, 7 FEF o Aol
Aol SI= A A
HIRE A 5= Aol aniyt 28, A7 e
daE Bdsk= Aol oA, Sl Hivke

2, A4 Foll 5 A AEIER] EA7E SR =

Zog PEFS AL ol= A F o R T ThHA o
2 /ERRS wilste Hhef Aol dFs FE AL
2 FptEATHY. m=Rl, Aoplnke] 80%7F AL vk
O olYEn, Ao} Find Hgko 2 g Frk W
AA| GRI7HA A& 4= Q7] vl &obr]ol] vIRk
< dgsta FAE daol Ao,

olof] B Atol|A= Aojulnte) 38317 213l 7}
n)ege gy} wraoo] A5 FUt oA &3 2
717E etz Ads AT olE 53l
A FEAd A AS ste] ME=47 AgA =
BalolA a32 BESH= in viero AP A A0
FolAM As37F A4 &3 2 A Ad a9 55
AHBE i vivo AL 283

B ATl ARSS 7 (0D 2 HEel &
Zrol7] (HiFRE) 2] B5o] v AT GEiE 78t
AT GRS B R AT e e ES

7l o™ 1 9 Hlvkel] FaEg ool (FEHELD),
3 G, AR (W5, Aok (Lg), 7] (FEE),

p

!



26 Running Head: Anti-Obesity Effect of Gami-Ondam-Tang

TR G, A= (i), WA GE
%%), Xﬁ%‘( %), AL GBIBE 78kl AEEdd

ZEGAE T Lolo] nlglo)| $-851vA} stk
e HksL (4 ), WY (R, WEH (HED),
A FHE), F T, A (HE), 373 &EB), ﬂ]

Z KBE oFA = PAZ, Wt FE)e =
Sha (IRIVER), d3ske] (EfnE)she &%, XM
(FRE)= o714 GERIERR), B2l (Fnehiad) st
T %, UEY (BKHS ol FIkisiE), 10
B3 (@), I @EaLishs 8%, A4
E)> A7 ﬁ&%«‘r AHA 2] (BAEEE) &
o] &) o, = (Than+ HLshe (HRULE%),
Feske] Eping) s EF, 2z (HE)E BrY
7] GEpRR ), SHEA (it ), $EAE @Rk
), L= (HHES) s Bl AT

NZ GREAE iAl&EHJ G S 7% F

8 ofEo|th. AAEER BINE 8 FH oA AT 7
4 B3 2P 22 W A A vlg A, Rask
AR o] A EA total cholesterol A
o] BT} Qe AoE UTA 9lom, AATH
T8 ARl e FEDIH A GH)7E 3 FEA)
FIE oA ALxA A e AHE AT 7]E
ATF7F AT, 2ol EED)S olgdsy (FIkis
&), ARIAA}L (AR IE) 52 A AR A
ZAUEnAle] 248 T Ao JAE 3, AgA
X A7) 74, 3 22 W A AE A 9 3 7)E
A &3, mdEd A, 8F A A G50] e
o, Hgk X500 QJojAM WEEE FER Agke]old

%}_&H};}_ zo ,/;qu_oﬂ E}%_Qq_z(),zz-zzj)'

3 EEDe e AP D AAE dFol v
A& &3, FRNE a7t Qivks 712 A9 A,
AR (LR E I 2 g4tk Eﬂrﬂ Ao
AFoF (1LgE)2 Fd7)st EH) Q E‘rl
a2 o5 FHsl Y EE), A (UJ%ﬁI) 2l
oF (1Lgg), A7t 5 =& ZZ“O] AsS7t A
a9 AR B3lolA] apt Qe 3%010}051@

H Ao A= oDTS} FODT] AlEE5AT B35
gRlIsk= H7goll Al 3T3-L1 AL} hAMSCs M EZE A
S3FATE 3T3-L1 cell> F Hljofe] A-folH L2 HE]
FelE ARAT AEZ in vivo AEATA Eol| A 2]
i3l AT APl ol A MZ A ( adipo-
genesis)ﬂ' #AAE Aol gy FE0. opTe}
FODTE QIZollAl A-8ate] it a7} Ql=A Al

N

(ol

P

F=o| A ERIs) R 7] -r]‘5H in vitro Aol hAMSCs
]‘%‘—3]'93\@ hAMSCs+=
SHF oA AbA| 22 Ti}ﬁé 912134, Q1zke]
/““E A2 (adipogenesis) & ATsH=H] oA A
3t in viero REE S&E T QJrPh,
A B3hlA] a5 dolry] 9f8) 313-L1
A A E2F hAMSCsoll ODT S} FODTE A 2|5}l
Oil-Red-O Z4& & 23} FODT 200 pgmlS} 400 pg
¢ EEA ABAE £315 AAS dES
At} o5 F3l FODT7} AHAE E3lAE F3l
019\11:]_’
AATA ZA A A HW};& 23E 2] ¢
M= A AvE 54 fAke) vhle] o
F& whet)h A E B3t A olA CEBPRE S4
FE =t 78 A JAEA 4] S F
C/EBPq, PPARY &} Z-& F 71A] F8 A4k AA
o1zte] WS P Q7 FP* ppARyE AW E 9
FAT AA=o] o CEBPaE AWAIES] E3}
ZZ8k=tP”, C/EPBaY] IS o7 4 4
sHFollA A TEd fazol Edls BAIE T
3] PPARy9} wxt ZHHETHO,
AMPK= Al 79] AB {4 (o, B, wo= T4E
O] AEFA (heterotrimeric) EH3A| oM oA &

nﬁiﬁoﬁmmm
05

N

;qu z—lo 7L/\/\]710 ;]—0131-

= 0°"
rJ
el

12 i

S ZH3= YF9| serine/threonine protein kinase’” &
L ETE Qo F)= F Q3 ARt AMPK
o] Uit 2Ed| 29} 7)o} 7]7} ol WZEo| ZQ
3 A 2 @ 9y vk A} 237 2 2 o)
&= g vz qﬁs> o] At [q.Etrq AMPK®] @l
Abel= AEATAE B3 oAlsk A HE Al A4

(adipogenesis) S ¥ 2.7]+= PPARY ¥ C / EBPa%} 22
AL QIAE AT

E A M= oDTe FODTYF AAE B3z
Z91#}?] PPARY, C/EBPa, AMPK 2] &0l mx|=

FEFS AR Q) FAA T g el %ﬁﬂ
FEE WEsY. 24943, FODT 400 pgml &

ol PPARy A 37} JA2™, ODT 400 pg/ml
=9} FODT 200, 400 pgmtsE=oN4 #2544 C/EBP
a Hd AA a7} JATE Western blot analysisE &
3 43k A3 o = A= PPARYS} C/EBPa
1 A EAE ER1T  AUTE =3 o] AAE

53l daoo] dgHo Hlg)] 22 FEoIA O £
35 YERdo] 1A

ODT®} FODTE AMPKa9| AA| W& zke ¥H3lA|



714 oA AMPKae| QIXEIE FEFOZA
AMPKaS 43} AZt}h. PPARY, C/EBPa2] A3}
Y3 AMPKaS] E493lE EE gHefol| A T Zs)
Al == ol A3E T8 B3ks o, obT
o} FODT+ AYHTAEZ7F AAEE B3be= 3
AL AAE, o= AMPKae] 43}, PPARyS}
C/EBPa I A} #do] e Ao E AlmH

A Age] ArE FERDAA gRIsk] 23l
TAGo| =2 HNkE fE3 F 2de ARSIt
o] Rl dA A== ANt B2 F 7 Qg
TE AFEdEA g2 Tt AFdA AT i
AIE gRlaly] 8l AReEE BEolth”. F 10
Zre] HFDS| £ & 53| HFDwo] NDol| Hl3l f2
AT 7P RS0l grlENen, o= &
Aol gt FERGo] AHoRE HAAHISS
HoJFE) 10 F1H2] FODTFEA= HEDT H3l 2]
sl Al S7He AAPeol 1= v ODT
o] Fol= HFDY| ¢t AlFF71HE EIH o= A5}
2 ZZet, ol Al A3 Avel dXH
HAZED F 10 5719 oFFE B T8 & £
AA SHgS Gelskr] flaf 1+ 9 Fargk Ay
Z3A Tk Fig. 6ColA Hol= AAY 1+ FA=
|| B8] HFD + ODT, HFD + FODT & & &%
Frolsl Zaskd o, FODTS] Fofyto] Rargh

AR o] FAIE thzsol nlsl frolskAl Al

ol

BN 2 o

%

]

1,
b g o

&

=

Aok

A Fagk WAz o] Welzzshs £
218 X &s) £ A3}k HFD + ODT-# HFD + FODT
T 2T a) v wate] A= ZxmAdo] FAE
Qom B3 Mz HzA ) s kR Eojito] T
Zol vl APAlE 277 Aadles dEE
AATE o)== FODTY AE=7} JAIZF AAE =7]

= FEFE VX ZoE HAT F glon, HE
ODT7} A5 Zaolls & a3} Qioy 7= vt
SRl Al ARG Al AR S ZITElE 4= Aok

b Kk sz k22 o4 ODT2F FODTZ} A
WA Bst2dR1AL FAkel Tl b el w)X|=
FaFs AHESS o, 1] PPARY mRNA 32
HFD + FODTwolA Fol8kA Z4stdal, HFD +
ODT, HFD + FODTl4] C/EBPa mRNA &&o]
ofstA Al a7} oS R 5 AATE Western
blot analysisE §3ll S74% A3} ©d o= 7H
3} B35 WAz k2 o] ppPARY S} C/EBPa B 9

Running Head: 7}0|2E&E0| HH|2F 27

Al BAE A < UM ol& T4l & wl, oDT
o} FODT7F Asted At B AAIE T3l Ay
A oA, ABAEe 7] Fa, AT 57 Al
=] e Aoz AlRdnh

FAAYL Agato] o~ 23lE EAR ol
28] At Bl oA Age] 7 83 FEjol
o ZEUZEHES Alete] AR E54t, H
BRI D, ZH| 20| =] HFAZY, o] ~H 2 Fejo] 2
A =HEd S F=4017] Wl ofzA
W} Agrsto] ATy Fej= oA o5t W
Tk SEAjol| A 9] o] FAHE T EF triglyceride’} =
1, HDL cholesterol©] 52 E30] ‘J’E}‘/}%Eﬂm), H]Tk
)l ojdole} HadolA Hat P U =HE B i
glyceride2} LDL cholesterol-& Z7}1== 7o) o2,

5 AdetA] gl v e AvET] 9
3l Triglyceride, total cholesterol, HDL cholesterol, LDL
cholesterol < wA415159S W ODTE 5 A4 &
5 7ol AR o= froldt Ays HoFA] R
HHH FODT Foltol| A izl W13} total cholesterol
%3 LDL cholesterol©] +&|3HA] 438k ©l& &
3 ODTXECTE FODTOIAM B =& 3k a7} a3
glskaint

A4S F34el BH, FODT7} ODTel| Blgl &
Wt 2 Ao e, ol 2'9% A9e A
Toll A BIkA 2o A 2] jhef ZdRtell} g ele] gt
E HugS o) Mol njs) Feof g o g
T E37 H Holwtd 23t At dAR: A st
= =2 T old FEAESS APl Sk
2o] gloyt A7 FoA B eS| Hdee s
AR 715 U7 | = 3, ole} 22 ez
FODTE ODT| HaEE Q&) fFadEe] F58°] =
oA AL =Tt SThE] nlYk S Uehlie A
o2 Alsdr

AgH oz B A7olx ODT9} FODTE A E
w3 Al a3t} AT 571 A &3} e
H, 7k 220l A 4 5L APt oA e S
zAste] g B AAGS JAXNA o2 A3
< HlRkl the 7 edee] 28 7hsAS AlslE
o} TRk o] A= Al A FE Aol AR
o= YA Aol riu2Ed A7) €5 A
2 w5 iAol FEd a3t Qe Aoz E]lEof
ol grol Slrk =g nvte g fiE 925, ~Ed
2 7QAdel tigk A A7 o] FoiAIA] Fslitt o

8>
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SRET Z_:;L‘JL/:% Sk Hl“&dl 25571 sl
83 R A 5@ A T 52 A AT

2213, A ofBe] fE A
23} 2187) e naff T4 AT} P o o,
= 3 94 ATIE A ),

V. Conclusion

7Hege degd oD EEN (FODT)2] 1A
) 2lo] nigkH o] tig gTraE UFEl] Slsked
‘:9‘r A HWIE %ﬁ}zﬁolx} Eul

ol Bl 24 oh ODTQ} FODTY] 7}7]
P 9gS ek A o 2 2

1. 3T3-L1 AMPATA|Z 9} hAMSCsS o] 83| &
215+ A3 ODTEF FODT+ 200 pg/ml} 400 pg/
FTEAM AEZEAS UERNR] eodTh

2. 3T3-L1 AW TA| 322 hAMSCsoll ZH2} oDTS}
FODTE Agjste] &3lA] A= 43 2,
FODT 200 pg/m, 400 pg/ml F=A 3kl
A A E3A 29E eI

3. AAIZ wkdAA fAE E ] vAE
&S AT HILS u) FODT 400 pgml &4
PPARY &A| 37} A o™, ODT 400 pg/ml
FODT 200, 400 pg/mlA C/EBPadl T3l -2
sHA| T A EE JER o™, @ level
oM oA EFE UERAT

4. HFD + FODTT-& HFDT)| Bla)] §-2)31A A=
Z7F A 237 Aok

5. FODT FofollA 3 FA19} Fargh A 229
FA QA thzzell vlsl frefsiAl =R,
ODT FofollA 3+ FAI7}F 223t

6. ODTS} FODT Fofie] Welzaehs] 24 23,
7k 2w} Fask Az AgEae] A4

= ATk

7. ODTS} FODT E5F 54, AlsAdL Holx] ¢
Sk

8. FODT FoftollA] aA2lo|2 Z71d A3s
=9 2 WY total cholesterol, LDL cholesterol <~
=2 frofsiAl arFth

9. FODT+ ODT®l| vl3)] o] &2 H|Tk
Bk

Sahd s R=
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