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Objectives This study is to investigate the effects and mechanisms of /myo-san (IMS)
on the obese mice model induced by high—fat diet.

Methods Antioxidative capacity was measured by /n vitro method. C57BL/6 mice
were randomly assigned into 5 groups (n=7). Normal group was fed general diet
(Normal). The other 4 groups were fed high fat diet (HFD) with water (Control), with
Garcinia gummi-gutta (GG, Garcinia gummi-gutta 200 mg/kg), with low-dose IMS (IMSL,
Imyo-san 0.54 g/kg) and with high-dose IMS (IMSH, /myo-san 1.08 g/kg).

Results IMS showed high radical scavenging activity. After 6 week experiment, body
weight, food intake, food efficiency ratio (FER), epididymal fat and liver weight, trigly—
ceride (TG), total cholesterol (TC), high density lipoprotein (HDL) cholesterol, low density
lipoprotein (LDL) cholesterol, very low density lipoprotein (VLDL) cholesterol, sterol
regulatory element-binding protein—1 (SREBP-1), phospho-acetyl-CoA carboxylase
(p—ACC), fatty acid synthase (FAS), stearoyl-CoA desaturase-1 (SCD-1), SREBP-2,
3-hydroxy-3-methylglutaryl-CoA reductase (HMGCR), phospho-liver kinase B1 (p-LKB1),
phospho-AMP-activated protein kinase (p~AMPK), peroxisome proliferator-activated
receptor a (PPARa), peroxisome proliferator-activated receptor 7 coactivator-1a
(PGC-1a), uncoupling protein—-2 (UCP-2), carnitine palmitoyltransferase 1A (CPT-1A),
and histology of liver and epididymal fat were measured and analysed. Body weight
gain, FER, liver and epididymal fat weight of IMS groups were significantly decreased.
There were significant improvements in blood lipids with less TG, TC, LDL-cholesterol,
VLDL-cholesterol and more HDL-cholesterol. Proteins associated with lipid synthesis
(SREBP-1, p—ACC, FAS, SCD-1) and cholesterol (SREBP-2, HMGCR) was improved.
Factors regulating lipid synthesis and lipid catabolism (p-LKBI, p~AMPK, PPARa,
PGC-1a, UCP-2, CPT-1A) were increased. In histological examinations, IMS group had
smaller fat droplets than control group. All results increased depending on concentration.
Conclusions It can be suggested that IMS has anti-obesity effects with improving lipid
metabolism. (J Korean Med Rehabil 2022;32(2):19-36)

net

Key words /myo-san, Lipid metabolism disorders, Anti—obesity agents, Antioxidants,
Anticholesteremic agents
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1. M=

1) Al

£ Ayl AH8-H gallic acid, 2,2-diphenyl-1-picrylhy-
drazyl (DPPH), sodium hydroxide, sodium carbonate, 2,2'-
azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS),
quercetin, potassium persulfate, Folin-Ciocalteu’s phenol
reagent, potassium phosphate monobasic 2 potassium phos-
phate dibasic<> Sigma-Aldrich Co. (St. Louis, MO, USA)
oA U3t AREEIH. 21, Wako Pure Chemical Industries,
Ltd. (Osaka, Japan)°l|4] ethylene-diamine-tetraacetic acid
(EDTA), protease inhibitor mixture triglyceride (TG) %
total cholesterol (TC) assay kitS TU3FATE. XS high
density lipoprotein (HDL)-cholesterol assay kit<= Asan
pharmaceutical (Seoul, Korea)oll 4] T-43}e] AR8-8}53Th
L-ascorbic acid % aluminium chloride== Thermo Fisher
Scientific (Waltham, MA, USA)ollA i3led ARE-3FATH
Stearoyl-CoA desaturase-1 (SCD-1), fatty acid synthase
(FAS), uncoupling protein-2 (UCP-2), peroxisome pro-
liferator-activated receptor oo (PPAR«), histone, sterol regu-
latory element-binding protein-2 (SREBP-2), peroxisome
proliferator-activated receptor y coactivator-la (PGC-1a),
carnitine palmitoyltransferase 1A (CPT-1A), phospho-liver
kinase B1 (p-LKBI), liver kinase B1 (LKB1), 3-hydroxy-3-
methylglutaryl-CoA reductase (HMGCR), B-actin 2! sterol
regulatory element-binding protein-1 (SREBP-1)-2 Santa
Cruz Biotechnology (Dallas, TX, USA)ollA] 43l A&
3}3AT}. Phospho-AMP-activated protein kinase (p-AMPK),
AMP-activated protein kinase (AMPK), acetyl-CoA car-
boxylase (ACC) 2 phospho-acetyl-CoA carboxylase (p-
ACC)+= Cell Signaling Technology Inc. (Danvers, MA, USA)
2 BE 7Y, 23F A= GeneTex, Inc. (Irvine, CA,
USA)ollA 7-Jsted AR83IATE GE Healtheare (Chicago,
IL, USA)llA] nitrocellulose membranes£} ECL western blot-
T-U4sked AH8-SFATE Thermo
Scientific (Waltham, MA, USA)*|4 BCA protein assay
kits Ttk

ting detection reagentsE
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2) 3=

DBL (Eumseong, Korea)oll4 4582 471 C57BL/6 T}
S5 FIsled E3} YREALS(Zeigler Bros., Inc., Gardners,
PA, USA)E 3a3t3om, 15793t A4 gl 28
AA B ARl AMgStth # Ade 55 &8
2, BaA]] He] 2 A5k B HEE sh) Sls) i+
grojristal SEAE-EE] U3 (Institutional Animal Care
and Use Committee, IACUC)2] 51(51¥S: DHU2021-
074)2 "ol A3E 218813t &4 conventional sys-
tem O = o F7I= RARE 7|Eo R 2EsIoH, &5
2242°C9} HFE 50£5%0.2 AAF T

3) Al2e| M=

B gl AR Tl o] A2 KRR TFRRLE -
B ol KA, 78 FelE 8718 FR(Daegu,
Korea)oll Al 743 Z-& AofAF] ol 25o] oFd+4
o A% AN ARgEIg o, 13 Eake v 2ot
(Table I). Z#p#] 43 52 64 goll 1099 S7=
£ 92 o, 100°ColA 2413 71gste] FE319Th F
=2 99 F I e TIE w53l 4 dx
3l 20.99 g ZWi B FE2EIMS, T 32.80%)F &
Rom, -80°Col| Al BT

4) #&717]

B 2ol A= Sensi-Q2000 Chemidoc (Lugen Sci Co.,
Ltd., Bucheon, Korea), bead ruptor 12 (Omni International,
Inc., Kennesaw, GA, USA), 5271Z7](Freezone 1 liter
benchtop freeze dry system; Labconco Corp., Kansas city,
MO, USA), ATTO Densitograph Software (ATTO Corporation,
Tokyo, Japan), -2 18-531(DF8520; Ilshinbiobase Co., Ltd.,
Dongducheon, Korea), Microplate reader (Infinite M200
pro; Tecan, Minnedorf, Switzerland), @85%7](DWT-
1800T; Daewoong Bio, Hwaseong, Korea), A} ZA

Table I. Composition of /myo-san

Herb name Scientific name Amount (g)
Changchul Atractylodes lancea 8
Hwangbaek Phellodendron amurense 8
Total amount (g) 16

(CAS Co. Ltd., Yangju, Korea), vortex mixer (VXMNAL,;
OHAUS, Seoul, Korea), water bath (WB-11; DAIHAN
Scientific Co., Ltd., Wonju, Korea), #|% 733} 5=71(Buchi
B-480; BUCHI Labortechnik AG, Flawil, Switzerland) 2!
YHE-2]7](LaboGene 1730R; GYROZEN Co., Ltd., Gimpo,
Korea) & AH&-3+3Th

2. YH

1) DPPH free radical AHs &%

“ib# =52 DPPH free radical 2752 =435}
REPY. iy FEEL FEEE 343 8 100 pLo)
&Foll 60 uM DPPH 100 pLo] & E3taf 3043t 23
sled W8 B 540 nmoll A FRES Z2A3Th L-as-
corbic acidE YANZTOZ ALE3lPoH, F3=E

slele] Aol whe} AkEssin

DPPH radical scavenging activity (%)

= [1 — (M } % 100
OD o101
ODgupie : A8 FF=
ODconiot : A E7}F Sl T2

2) ABTS radical 2AHs &d

I FEE2] ABTS radical 27152 3308
mM ABTS®} 2.4 mM potassium persulfate S 33
9] & FElolA 16417 o) WAIAIA ABTS &
AANZEL ABTS -§98-2 415 nmollA] 0.70+0.029] F3%=
ZYEE ethanol 2 3]A5te] E AFol| AL8s)5om,
S|AE g 95 pLoll FEES FEHE s1ME 89 5
LE Z7l 158& WAIsted S48kt L-ascorbic acid

|

M o

ot

ABTS radical scavenging activity (%)

= [1 —~ (7005‘””’”6 ] < 100
OD,pivor
ODgmpie : A E2] F2=
ODeonrat = 1874 §lE 8=
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3) Total polyphenolit total flavonoid &H

Folin-Ciocalteu2] %S %313} total polyphenol T
&Hmg gallic acid equivalents (GAE)/g)S 73R TH.
T FEE 100 pLol 10% Folin-Ciocalteu’s phenol
reagent 500 uL 2! 7.5% sodium carbonate 400 puLE %7}
% aRgsie] 3041t WA, UV 44 =Al(Infinite
M200, Tecan Group Ltd., ZH, Switzerland)Z- -85} 765 nm

oA FEEE SsIATE EFEH gallic acidE ARES1H
RFAFAE T8l b F=E9 total polyphenol

F& =S

Total flavonoid &-3H(mg quercetin equivalents (QE)/g)
2 aluminium chlorideE AMS-gF BIAH-S Za1ste] &7
BIATPY. A& 100 pL, methanol 300 pL, 10% aluminium
choride solution 20 pL, 1 M potassium acetate solution
20 pL ¥ S5 560 pLE E3kste] 23 g Eloll Al 3048

0% o

Table IL. The Component of 60% High Fat Diet

Product # Di2492
gm% kcal%
Carbohydrate 26.3 20
Fat 349 60
Protein 26.2 20
Total 100
kcal/gm 5.24
Ingredients gm kcal
Calcium carbonate 5.5 0
Casein, 30 Mesh 200 800
Soybean oil 25 225
Maltodextrin 10 125 500
Cellulose, BW200 50 0
Sucrose 68.8 275.2
FD&C Blue Dyet#l 0.05 0
Lard 245 2205
Corn starch 0 0
Potassium citrate 16.5 0
Dicalcium phosphate 13 0
L-Cystine 3 12
Vitamin mix V10001 10 40
Mineral mix S10026 10 0
Choline bitartrate 2 0
Total 773.85 4057

22 ] Korean Med Rehabil 2022;32(2):19-36.

WS A7 TS, 415 mol M FFEE =H3HT
EH 2= quercetine ARSI S }}_%7& Ao 23}
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AT YIRSEE 3338 A3 (Normal), 60% high
fat diet (HFD) (Research Diets, Inc., New Brunswick, NJ,
USA)(Table II)E 353 thZ(Control), 60% HFD2} 7}
EAYo} R Ao} FEES 200 mgkg FAT FEF
(GG), 60% HFD®9} —#h# F=&< 0.54 gkg T3 F
E(IMSL) 2 60% HFDS} i =55 1.08 gke &
o3 FEFHIMSH)O.E T82E 3tgon, B 5
Foll 5% v 675 AT Al AFFAsIATh

T FEEY IS BT Z8HE 1H 7= A
5.25 g (778 32.80%)= A7l 419 sk A

525 g/ 60 kg0 = b F, wh-20] A ERHF A<l
123302 &4F3te] 1.08 ke = T8t 1e]aL o]
o] Aol Fx=91 0.54 ghgs AFEZ AAsto] Y
< FYsteek

X~

b) MIE, AolgFZ & Al0| S|

1

=
1Y 13] Y3 A3 21004 AAASAE &
sto] mhe-29] AT AR AHES S AS
F7VER Ao]age ol F4E o] &3l AEsATh
(1) HME 71 (body weight gain)
AF FT7HHe) = 28 TE5Y AS(e) - 2F A=Y
A5(g)
(2) Alo|&&(food efficiency ratio, FER)
2ola&(%) = AT 71 / AR AFHEF x 100

ol

3
et
o2t

al

A

HlI

k220 4] L HHL 4,000 rpm, 4°CellA] 108
kel @3s ‘2*1:} ¥4 W TC, TG % HDL-
£ olg3te] Stk 1 9]
low density lipoprotein (LDL)-cholesterol} very low density

cholesterol <™*|+= assay ki
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lipoprotein (VLDL)-cholesterol ©}elj9} 22 Friedewald

L ol g3l BT,

LDL-cholesterol = TC — (HDL-cholesterol
+ VLDL-cholesterol)

VLDL-cholesterol = TG/5

g by 7S 9k kA o] A2 EEE 9
3l 1.5 M sucrose, 7.5 pH 5 mM Tris-HCl, 2 mM MgCl,,
7.4 pH 100 mM Tris-HCI 2 15 mM CaCl,$} protease
inhibitor®t 0.1 M DTTS TI? buffer AS F7} 5 tis-
sue grinder= 351 10%2] NP-40E 7183t Ice
el A 308 < A F, 4°Coll A 287F 12,000 rpm
° 2 AR st MEFo] IR AT EElski
o} S FEstr] f18f 10%2] NP-40E 5713t buffer A
2 23] 150 uL |FC = pallet-2 AU AL buffer C (50 mM
HEPES, 0.1 mM EDTA, 10% glycerol, 0.3 mM NaCl, 0.1 mM
PMSF, 50 mM KCI ¥ 1 mM DTT)E Bisl] HE-RA121
10271 vortexing 2 & 33] AAISIATE 4°CollA 12,000 rpm
OS2 1053t YAl st FSdE 4 F -80°Cell
Al WE Bttt 1122 M4 e] HMGCR, p-LKBI,
LKBI1, p-AMPK, AMPK, p-ACC, ACC, PGC-1a, UCP-2,
CPT-1A, FAS, SCD-1 ¥ B-actin?} S]o}|A] histone, SREBP-
1, SREBP-2 3! PPARa®] T TGS glslr] s
*] 8-12% sodium dodecyl sulphate (SDS)-polyacrylamide
gel & Yh= F 8-12 pgo] @S A7]%95 $ SDS-pol-
yacrylamide gel®llA] nitrocellulose membrane 0% ©]FA]
ZAt}. Membrane®l| #4138t A}5H= 12} @Al(Phosphate
Buffered Saline with Tween™ 20 (PBS-T)Z 1:1,000 3]4])
E A8 % 4°ColA overnight 3+%.°.H, PBS-TZ 8&
vtk 63] Al&sta, 22k AI(PBS-TZ 1:3,000 34)E
ARGl ol A 2413 ¥ES-AIZ] F, PBS-TE 8wt
53] &SIt 1 U enhanced chemiluminescence (ECL)
solution®)] membrane-2 =ZA|#, Sensi-Q2000 Chemidoc
71715 AHgste] T o] WS SRIgH H, RS &
QI3}7] 13l ATTO Densitograph Software S ©]-8-5H3.2.
o, Ztzhe] ol e ske Agdte] Tl o
2 e diiRlE UER) AT represented as 1).

4} R A 2AS 10% formalindl] A A
Z1 T}, graded alcohol 2 B<A17]12L WA Shepd o
Zufsle] block-S A 23R TE Microtome & 7k} Ba1
SFEAALS 242 4 2} 4.5 m FAE 22 HAHES A
213l hematoxylin & eosin (H&E)¥} Oil red O G412 Al
83t 5, xylene clearing< %] permount= 2| g+ &
83 ] 74(DSCHX50V, Sony, Tokyo, Japan)< ©]-8-3}ho]
wzsk o

ol

10) SAIz|

In vitro®] 9~ meantstandard error of the mean &
2, in vivod] X+ meantstandard deviation® YERH S
o, TBM SPSS Statistics 26 (IBM Corp., Armonk, NY, USA)
£ AFE3l one-way analysis of variance testE 71534tk
} Hlo|E]= least significant difference (LSD) testZ AR
Fotnom, A tixw, iz ofE R
9] F4d2 pvalue < 0.052 HF3ATH

NN

@

-
23?_ J,]-» >

1. DPPH free radical 2Hs

1) Total polyphenol ! total flavonoid

Ao AHE e st 84S S5
23t DPPH free radical 2A%S 2418 Azl — iy
9] 1Csp Ak 63.384+2.37 pg/mLE YEFGTHFig. 1).

2. ABTS radical A=

2 A3 AMgE e ksl @48 RIsh)
23kl ABTS radical &A% £43 A3, — el

ICso #42 81.41+0.53 pg/mLE YEPSTKFig. 2).
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Fig. 1. Effect of IMS on DPPH free radical scavenging activity.
IMS: Imyo-san water extract, DPPH: gallic acid, 2,2-Diphenyl-
1-picrylhydrazyl. Data are presented as meantstandard error of
the mean of three replications.
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Fig. 2. Effect of IMS on ABTS radical scavenging activity. IMS:
Imyo-san water extract, ABTS: 2,2'-azino-bis (3-ethylbenzothiazoline-
6-sulfonic acid). Data are presented as meantstandard error of
the mean of three replications.

Table IIL Total Polyphenol and Total Flavonoid Contents of

Imyo-san
Total polyphenol Total flavonoid
Sample (ng GAE/g) (ng QE/g)
IMS 42.32+0.71 16.82+0.15

Data are presented as meantstandard error of the mean of three
replications.

IMS: Imyo-san water extract, GAE: gallic acid equivalents,

QE: quercetin equivalents.

3. Total polyphenol2} total flavonoid

“I1#ES] total polyphenol} total flavonoidE =74 g+
A3}, total polyphenol T2 42.32+0.71 mg GAE/gS-=
UERES ™, total flavonoid $Hd-2 16.82+0.15 mg QE/g 2
Z YEPSTHTable II0).

4. XE, AH0[EFE A Al0|a= Hat

B AE7IRE 5] Al Wsl(gE A% A, B
T 6.7742.97 tH] tiETollA Foldt AF SV vE
wom thET thy] GG 10.44+3.27 (p<0.001), IMSL*
12.11£1.93 (p<0.01) 2 IMSH 11.60:1.12 (p<0.001)Z =
= oA FelsiAl AT Table 1V).

2Jo) A dF H ) AT 2.52+0.12 THH] TiET 1.83+0.24
(p<0.00HZE FrolatAl Fast o, thzr tiHl GG
1.780.16, IMSLT" 1.81+0.21 B! IMSHT 1.79+0.152 7HA
3} THTable 1V).

2]0) FE(%) S AT 7.67+3.37 THH] THZT 23.67+3.82
(p<0.001) = frofsHA| 716t o, Tz thH] GG 16.76+
5.25 (p<0.001), IMSLT 19.1143.05 (p<0.05) 2 IMSHT 18,51+
1.79 (p<0.01)E =5 52JakA] 24313  Table V).

5.2t

= =

=

P SOSFRAXY £ Hat

H AR7IRE 5k 2ko] A wisKe)E ST A,
AT 0.95£0.17 thH] 2T 1.31£0.07 (p<0.001)Z
oA FAVE SIS oM, vz tiR] GG 1.01+0.14

Table IV. Body Weight Gain, Food Intake, and Food Efficiency Ratio of Mice

Group Body weight Food intake Food efficiency ratio
Initial (g) Final (g) Gain (g) (g/day) (FER, %)
Normal 18.96+1.22 25.72+3.64 6.77£2.97 2.52+0.12 7.67+3.37
Control 18.47+1.06 34.86+1.61" 16.38+2.05"" 1.83+0.24" 23.67+3.82""
GG 18.80+1.01 29.24+2.95™ 10,443 27" 1.78+0.16 16.76+5.25™
IMSL 18.87+0.47 30.98+1.84" 12.11+£1.93" 1.81+0.21 19.11+3.05"
IMSH 18.79+0.81 30.39+0.94™ 11.60+1.12" 1.79+0.15 18.51+1.79™

Data are presented as mean+tstandard deviation (n=7/group).

Normal: general diet and untreated mice, Control: HFD-induced obesity mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg treated
obesity mice, IMSL: HFD-induced and Imyo-san 0.54 g/kg treated obesity mice, IMSH: HFD-induced and I/myo-san 1.08 g/kg treated obesity

mice, FER: food efficiency ratio, HFD: high fat diet.

p<0.05, “p<0.01, ""p<0.001 versus Control, “p<0.001 versus Normal.

24 ] Korean Med Rehabil 2022:32(2):19-36.
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(p<0.001), IMSLT" 1.10£0.14 (p<0.01) 2 IMSH* 0.98+
0.22 (p<0.001)Z 37l T B5F F2JsA] 243159t Table V).

820X FA W3S A 23, T
0.28+0.14 TH] T 1.5240.14 (p<0.001)E 2] 5}H)
FA7} Z7FetRom, T thH) GG 1.01£0.43 (p<
0.001), IMSLT 1.27+0.25 (p<0.05) & IMSHT 1.05+0.13
(p<0.001) 2% 37| + B5F frolalA| 7HA3t3iTHTable V).

6. 2 XL
A Ul TG TS 293 Ao(mydl), A4 101.20¢

8.42 THH] THET 194.60+4.93 (p<0.001)C.2 A W)
TG7} frelstAl S7Fstlom, thar il GG 147.97+
10.35 (p<0.001), IMSL 158.60+8.76 (p<0.01) 2 IMSH
T 152.5243.93 (p<0.01)o-Z 37 & EFolA 4 U
TG7} F&stAl A% AThFig. 3).

7. &3 total cholesterol &2f

A W TC =S AT Al(mg/dl), 8 79.44+
2.09 thH] ThZT 131.63£6.56 (p<0.001)°-2 &3 Y TC
7} el St oM, thar tivl GG 104.20+5.03
(p<0.001), IMSL< 110.02+3.96 (p<0.01) & IMSH* 100.70+
2.51 (p<0.001)Z 37] ¥+ =5 A W TC7} FolshA
23 tHFig. 4).

8. @3 HDL-cholesterol gtz

% U] HDL-cholesterol $H-2 =43+ Axlmg/dl), 4
2 37.70+2.42 TiH] TR 23.2040.93 (p<0.001)SZ
HDL-cholesterol®] 2|34 734515 o0, o= tiH]
GG 35.47+2.25 (p<0.001), IMSLT 30.34%1.14 (p< 0.05)
2 IMSH 33.5122.40 (p<0.01)°-Z 37] 7+ =5 HDL-
cholesterol®] +2|5tA|] 718+ tHFig. 5).

9. @& LDL-cholesterol &2F

A3 (mg/dl),

A Y LDL-cholesterol &2 %— el
147.26 (p<0.001)E

AT 21.50£3.43 tiH] thERTE 69.

Table V. Liver and Epididymal Fat Weights of Mice

Group Liver (g) Epididymal fat (g)
Normal 0.95+0.17 0.28+0.14
Control 1.31£0.07" 1.52+0.14"
GG 1.01£0.14™ 1.01£0.43™"
IMSL 1.10£0.14™ 1.27+0.25*
IMSH 0.98+0.22"" 1.05£0.13"

Data are presented as meantstandard deviation (n=7/group).
Normal: general diet and untreated mice, Control: HFD-induced obesity
mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg
treated obesity mice, IMSL: HFD-induced and Imyo-san 0.54 g/kg
treated obesity mice, IMSH: HFD-induced and Imyo-san 1.08 g/kg
treated obesity mice, HFD: high fat diet.

"p<0.05, “p<0.01, ""p<0.001 versus Control, “p<0.001 versus Normal.
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Fig. 3. Effect of Imyo-san on triglyceride in serum. Normal:
general diet and untreated mice, Control: HFD-induced obesity
mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg
treated obesity mice, IMSL: HFD-induced and Imyo-san 0.54
g/kg treated obesity mice, IMSH: HFD-induced and /myo-san
1.08 g/kg treated obesity mice, HFD: high fat diet. Data are
presented as meantstandard deviation (n=7/group). ~"p<0.01,
***p<0.001 versus Control, ###p<0.001 versus Normal.
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Fig. 4. Effect of Imyo-san on total cholesterol in serum. Normal:
general diet and untreated mice, Control: HFD-induced obesity
mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg
treated obesity mice, IMSL: HFD-induced and /myo-san 0.54
g/kg treated obesity mice, IMSH: HFD-induced and Imyo-san
1.08 g/kg treated obesity mice, HFD: high fat diet. Data are
presented as meantstandard deviation (n=7/group). ~"p<0.01,
"p<0.001 versus Control, **p<0.001 versus Normal.
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Fig. 5. Effect of Imyo-san on HDL-cholesterol in serum. Normal:
general diet and untreated mice, Control: HFD-induced obesity
mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg
treated obesity mice, IMSL: HFD-induced and /myo-san 0.54 g/kg
treated obesity mice, IMSH: HFD-induced and Imyo-san 1.08 g/kg
treated obesity mice, HDL: high density lipoprotein, HFD: high
fat diet. Data are presented as meantstandard deviation (r=7/group).

p<0.05, “p<0.01, “p<0.001 versus Control, “*p<0.001 versus Normal.
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Fig. 6. Effect of Imyo-san on LDL-cholesterol in serum. Normal:
general diet and untreated mice, Control: HFD-induced obesity
mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg
treated obesity mice, IMSL: HFD-induced and /myo-san 0.54 g/kg
treated obesity mice, IMSH: HFD-induced and Imyo-san 1.08 g/kg
treated obesity mice, LDL: low density lipoprotein, HFD: high
fat diet. Data are presented as meanstandard deviation (n=7/group).
"p<0.01, “"p<0.001 versus Control, **p<0.001 versus Normal.
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Fig. 7. Effect of /myo-san on VLDL-cholesterol in serum. Normal:
general diet and untreated mice, Control: HFD-induced obesity
mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg
treated obesity mice, IMSL: HFD-induced and /myo-san 0.54 g/kg
treated obesity mice, IMSH: HFD-induced and /myo-san 1.08 gkg
treated obesity mice, VLDL: very low density lipoprotein, HFD:
high fat diet. Data are presented as meantstandard deviation (n=7/

group). “p<0.01, “*p<0.001 versus Control, “p<0.001 versus Normal.
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LDL~cholesterol©] fosHAl S7Fsil e, thar thiv] GG
T 39.144.83 (p<0.001), IMSLT* 45.26:4.13 (p< 0.01) 2
IMSHT" 36.69+4.02 (p<0.001)Z 37| & =5 LDL-cho-
lesterol©] F-23tAl AstAtHFig. 6).

10. &3 VLDL-cholesterol &2F

d2 U] VLDL-cholesterol 332 =743k A3 mg/dl),
A4 20.24+1.68 THH] thET 38.92+0.99 (p<0.001)=
VLDL-cholesterol©] r-2]3tA] S718t om, Tz o]
H] GG 29.5942.07 (p<0.001), IMSL 31.7241.75 (p<
0.01) 2 IMSH:T 30.0:0.79 (p<0.01)E 37} 7 B5 VLDL-
cholesterol®] -2]3}A] 7+43}% th(Fig. 7).

11. 212! LY triglyceride g 2t HHHiE]

1) SREBP-1

SREBP-19] ©haia] b2 A2 1.00+0.08 THH] t=
T 1.3440.11 (p<0.001)E FrolaHA 7k o, thxr
el GG 1.02+0.10 (p<0.001), IMSL 1.10+0.20 (p<
0.01) % IMSH<* 1.03£0.13 (p<0.001)°-Z 37} 7+ =5
il o] [oftAl 1At THFig. 8).
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Fig. 8. Effects of Imyo-san on SREBP-1 expression. Normal:
general diet and untreated mice, Control: HFD-induced obesity
mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg
treated obesity mice, IMSL: HFD-induced and Imyo-san 0.54
g/kg treated obesity mice, IMSH: HFD-induced and /myo-san
1.08 g/kg treated obesity mice, SREBP-1: sterol regulatory element-
binding protein-1, HFD: high fat diet. Data are presented as
meanzstandard deviation (n=7/group). ~"p<0.01, ™

p<0.001 versus
Control, ###p<0.001 versus Normal.
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2) p—ACC

p-ACCE] Thilia 2 At 1.00+0.22 THH] Tz

0.68+0.05 (p<0.01)Z FoJsHAl T4stlon, tx
Bl GG 1.00+£0.23 (p<0.01), IMSL:" 0.90+0.19
(p<0.01) & IMSHT 0.98+0.20 (p<0.01)°2.Z 37} o &
7 o o] FolskAl F7FekthFig. 9).

i
T

3) FAS

FASS| T -2 A4 1.00+0.13 THR] th=
1.70£0.29 (p<0.001)Z FoJ3tAl F7Fetlom, e
thR] GG 1.29+0.04 (p<0.001), IMSL 1.39+0.13 (p<
0.01) 2 IMSH 1.30+0.11 (p<0.001)E 37 7+ =5F &
W Fo] fofshAl At thFig. 10).

4) SCD-1

SCD-19] Tl w2 A4+ 1.00+0.0600 BIsl o
Z 1.26+0.08 (p<0.001)E FreJsHAl F718tdom, tix
T HH] GG 1.07+0.11 (p<0.01), IMSLAT* 1.15+0.08 (p<
0.05) 2 IMSH* 1.07+0.12 (p<0.01)Z 37} &+ =5 ol
A o] oAl Akt Fig. 11).

12. Zt&ZE! LY cholesterol &4 £ HHHEHE!

1) SREBP-2

SREBP-2&] Tz g2 A4+ 1.00+0.09 thH]
ZT 1.3340.10 (p<0.001)2.8 A Z7aton,
iz ] GG 1.02+0.14 (p<0.001), IMSL 1.13+0.07
(p<0.01) B IMSH* 1.06£0.17 (p<0.001)Z 37] &+ =
7 o o] fofsthAl FHAstATHFig. 12).

2) HMGCR

HMGCRS] Tl -2 27 1.00+0.11 thH] o
2 1.3540.12 (p<0.001)Z FolskAl S71sta e, of
Z7 R GG 1.14£0.06 (p<0.01), IMSLT 1.21+0.13
(p<0.05) ! IMSH" 1.08+0.10 (p<0.001)°-Z 37} o &
7 A o] fofabA 7HASATHFIg. 13).

p-ACC [N S NS N g |
ACC [ —— e e e e |

*k

05 -

(fold of Normal)

Normal Control GG IMSL IMSH

Fig. 9. Effects of /myo-san on p-ACC expression. Normal: general
diet and untreated mice, Control: HFD-induced obesity mice,
GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg treated
obesity mice, IMSL: HFD-induced and Imyo-san 0.54 g/kg treated
obesity mice, IMSH: HFD-induced and Imyo-san 1.08 g/kg treated
obesity mice, p-ACC: phospho-acetyl-CoA carboxylase, HFD:
high fat diet. Data are presented as meantstandard deviation
(n=7/group). “p<0.01 versus Control, *p<0.01 versus Normal.
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Fig. 10. Effects of Imyo-san on FAS expression. Normal: general
diet and untreated mice, Control: HFD-induced obesity mice,
GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg treated
obesity mice, IMSL: HFD-induced and Imyo-san 0.54 g/kg
treated obesity mice, IMSH: HFD-induced and Imyo-san 1.08 g/kg
treated obesity mice, FAS: fatty acid synthase, HFD: high fat
diet. Data are presented as meantstandard deviation (n=7/group).

"p<0.01, “"p<0.001 versus Control, *#p<0.001 versus Normal.

13. ZEEZ] L LKB1/AMPK QIAtS} Cttil

1) p-LKB1

p-LKB19] Thaa b2 A4t 1.00+0.10 thH] thx
T 0.67+0.07 (p<0.001)Z F-2J5HA Zasiyon, tx
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Fig. 11. Effects of Imyo-san on SCD-1 expression. Normal:
general diet and untreated mice, Control: HFD-induced obesity
mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg
treated obesity mice, IMSL: HFD-induced and /myo-san 0.54 g/kg
treated obesity mice, IMSH: HFD-induced and /myo-san 1.08 g/kg
treated obesity mice, SCD-1: stearoyl-CoA desaturase-1, HFD:
high fat diet. Data are presented as meantstandard deviation (n=7/
group). "p<0.05, “p<0.01 versus Control, **p<0.001 versus Normal.
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Fig. 12. Effects of /myo-san on SREBP-2 expression. Normal:
general diet and untreated mice, Control: HFD-induced obesity
mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg
treated obesity mice, IMSL: HFD-induced and /myo-san 0.54 g/kg
treated obesity mice, IMSH: HFD-induced and /myo-san 1.08
g/kg treated obesity mice, SREBP-2: sterol regulatory element-
binding protein-2, HFD: high fat diet. Data are presented as
meandstandard deviation (n=7/group). ~p<0.01, “"p<0.001 versus
Control, ###p<0.001 versus Normal.

= oiH] GG 0.80+0.08 (p<0.05), IMSLT 0.79+0.11 (p<

0.05) & IMSH 0.95£0.09 (p<0.001)Z 37l & =5
W o] FofatAl U1k THFig. 14).
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Fig. 13. Effects of Imyo-san on HMGCR expression. Normal:
general diet and untreated mice, Control: HFD-induced obesity
mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg
treated obesity mice, IMSL: HFD-induced and /myo-san 0.54 g/kg
treated obesity mice, IMSH: HFD-induced and Imyo-san 1.08 g/kg
treated obesity mice, HMGCR: 3-hydroxy-3-methylglutaryl-
CoA reductase, HFD: high fat diet. Data are presented as meant
standard deviation (n=7/group). "p<0.05, ~p<0.01, **p<0.001
versus Control, ###p<0.001 versus Normal.
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Fig. 14. Effects of Imyo-san on p-LKBI1 expression. Normal:
general diet and untreated mice, Control: HFD-induced obesity
mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg
treated obesity mice, IMSL: HFD-induced and Imyo-san 0.54 g/kg
treated obesity mice, IMSH: HFD-induced and Imyo-san 1.08
g/kg treated obesity mice, p-LKBI1: phospho-liver kinase B1, HFD:
high fat diet. Data are presented as meandstandard deviation
(n=7/group). 'p<0.05, “"p<0.001 versus Control, “*p<0.001 versus
Normal.

2) p-AMPK

p-AMPK 9] Tz -2 A 1.0040.05 ThH] T
T 0.76+0.02 (p<0.001)E FoJstA| Hasiaion, =z
T thH] GG 0.89+0.11 (p<0.01), IMSLT 0.84+0.06
(p<0.05) % IMSH 0.88+0.06 (p<0.01)°-Z 37 T+ =
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Fig. 15. Effects of Imyo-san on p-AMPK expression. Normal:
general diet and untreated mice, Control: HFD-induced obesity
mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg
treated obesity mice, IMSL: HFD-induced and Imyo-san 0.54 g/kg
treated obesity mice, IMSH: HFD-induced and Imyo-san 1.08
g/kg treated obesity mice, p-AMPK: phospho-AMP-activated
protein kinase, HFD: high fat diet. Data are presented as
meansstandard deviation (n=7/group). "p<0.05, “"p<0.01 versus
Control, *#p<0.001 versus Normal.
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Fig. 16. Effects of Imyo-san on PPARa expression. Normal:
general diet and untreated mice, Control: HFD-induced obesity
mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg
treated obesity mice, IMSL: HFD-induced and /myo-san 0.54 g/kg
treated obesity mice, IMSH: HFD-induced and Imyo-san 1.08 g/kg
treated obesity mice, PPARa: peroxisome proliferator-activated
receptor o, HFD: high fat diet. Data are presented as meant
standard deviation (n=7/group). “p<0.05, “p<0.01 versus Control,
##5<0.001 versus Normal.

14. 22X L B—oxidation 2424 CHHZI

1) PPARa

PPARaS] THid 9Hl-2 A4 1.00+£0.14 THR] ti=
T 0.71£0.02 (p<0.001) = Fo]3tA ZAsIH o, t=
T thH] GG 0.88£0.07 (p<0.01), IMSL 0.84+0.12
(p<0.05) & IMSH 0.88+0.07 (p<0.01)E 37] & =5
oA o] [FoskAl S7FsHATHFig. 16).

2) PGC-1a

PGC-la.o] THld g2 A3 1.00+£0.12 thH] of
Z 0.73£0.11 (p<0.001)Z fr-oJ3tA| 7FA3t o, o
Z ¥l GG 0.93+0.10 (p<0.01), IMSL 0.88+0.09
(p<0.01) = IMSH 0.94+0.06 (p<0.001)2-& 37} & =
T il ko] folsiAl FFekthFig. 17).

3) UCP-2

UCP-29] whild d&e A 1.00£0.10 tiv] th=
T 0.65£0.07 (p<0.00)Z F2J3tAl Zastdon, U=
T the] GG 0.82+0.11 (p<0.01), IMSLT 0.79+£0.09 (p<
0.05) 2 IMSH 0.86+£0.11 (p<0.001)ZE 37} &+ =% &
Wz BEo] folstAl F7FetthFig. 18).
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Fig. 17. Effects of Imyo-san on PGC-1a expression. Normal:
general diet and untreated mice, Control: HFD-induced obesity
mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg
treated obesity mice, IMSL: HFD-induced and Imyo-san 0.54
g/kg treated obesity mice, IMSH: HFD-induced and /myo-san
1.08 g/kg treated obesity mice, PGC-1a: peroxisome proliferator-
activated receptor y coactivator-1a, HFD: high fat diet. Data
are presented as meanzsandard deviation (n=7/group). ~p<0.01,
*'p<0.001 versus Control, **p<0.001 versus Normal.
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Fig. 18. Effects of Imyo-san on UCP-2 expression. Normal:
general diet and untreated mice, Control: HFD-induced obesity
mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg
treated obesity mice, IMSL: HFD-induced and /myo-san 0.54 g/kg
treated obesity mice, IMSH: HFD-induced and /myo-san 1.08
g/kg treated obesity mice, UCP-2: uncoupling protein-2, HFD:
high fat diet. Data are presented as meandstandard deviation
(n=7/group). "p<0.05, “p<0.01, “*p<0.001 versus Control, **p<
0.001 versus Normal.
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Fig. 19. Effects of Imyo-san on CPT-1A expression. Normal:
general diet and untreated mice, Control: HFD-induced obesity
mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg
treated obesity mice, IMSL: HFD-induced and Imyo-san 0.54 g/kg
treated obesity mice, IMSH: HFD-induced and Imyo-san 1.08
g/kg treated obesity mice, CPT-1A: carnitine palmitoyltransferase
1A, HFD: high fat diet. Data are presented as meandstandard
deviation (n=7/group). “"p<0.01, ""p<0.001 versus Control, **p<
0.001 versus Normal.

IMSH

Fig. 20. Histological observation on liver (hematoxylin & eosin staining, magnification x200). Normal: general diet and untreated
mice, Control: HFD-induced obesity mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg treated obesity mice, IMSL:
HFD-induced and Imyo-san 0.54 g/kg treated obesity mice, IMSH: HFD-induced and Imyo-san 1.08 g/kg treated obesity mice,

HFD: high fat diet.

4) CPT-1A

CPT-1A9] &g vk A4 1.00+0.12 th¥] of
23 0.72+0.02 (p<0.001)E F-ol3tA 43t o, o
Z- thH] GG 0.93+0.08 (p<0.001), IMSL 0.87+0.08
(p<0.01) 2 IMSHT" 0.94+0.10 (p<0.001)°>.& 37 & =
7 o ko] fosiAl kst th(Fig. 19).
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1) Zt=%19] H&E ¥ Qil red O staining

2rzA o] H&E L Oil red O stainingS A A&k 333}
Hu)7d o & stk H&AE staining ¥ A7}, A
ol H]3 thxolAE A o] HHAZ U3 lipid droplet
o] FHIeHA YEbtaL, izt vl IMSE A g



TAA] E WA olnate] gl T3} g

= 7ol lipid dropleto] JA] 4319 oH, 53] IMSL
2 IMSHol A lipid dropleto] AubA 0 2 ZHA3l 7
< FRASHATHFig. 20).

Oil red O staining & A3}, A gl vlal] o=
oA Ao = el A A FZ o] FUI AL F2l
R, IMSE AHEg Follde Tx oEZFOZ 7
A ZFo] gt AL FRISIAUTHFIg. 21).

o Ml |d

il

Normal ___Control

2) BOSIEQX|HIEXIO| HRE staining

Bu3F A 22 o] H&E stainingS 2 A5k 338}t
An o= BEg Ao, Aol vlsl tizTollA= A
WAz 2717 AR As B F o, IMSHT
ol Ade tizatell Bls] AA|ze] 77} A Ae
3213k thFig. 22).

Fig. 21. Histological observation on liver (Oil red O staining, magnification x200). Normal: general diet and untreated mice,
Control: HFD-induced obesity mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg treated obesity mice, IMSL:
HFD-induced and Imyo-san 0.54 g/kg treated obesity mice, IMSH: HFD-induced and Imyo-san 1.08 g/kg treated obesity mice,

HFD: high fat diet.

Control

Fig. 22. Histological observation on epididymal fat ((hematoxylin & eosin staining, magnification x100). Normal: general diet and
untreated mice, Control: HFD-induced obesity mice, GG: HFD-induced and Garcinia gummi-gutta 200 mg/kg treated obesity
mice, IMSL: HFD-induced and /myo-san 0.54 g/kg treated obesity mice, IMSH: HFD-induced and /myo-san 1.08 g/kg treated

obesity mice, HFD: high fat diet.
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T il 9 mEy A HestA S8 -
)= WHO 2 DPPH assay2} ABTS assay”’} 1Y, DPPH
= PEARI ZAMNAE TR AR, de-Eol gald
Jejoll A A 0 2 Hol=d], o|uw] DPPHOIA 44k
27t AAEE g s o] o] ojx|A| . o] g 4
Ag ol g3ate] ARl Hsless SHE = JTHD. ABTS

assay B3+ DPPH assay <} AR W2 02 8-oHo] F3F
55 Sl datslse S5k WAold, DPPHE &
o] HHZ 427%S S48l ABTS+ ol 2z
27%%S ST A7t 7] wWiEel F Skl
Zpol 7} WG = UTH.
—ibE o A DPPHE o] 83l &AdAkA40] Auks 4
A= ICs) w2 S48 S ™ 63.38+2.37 pg/mLE
WO H(Fig. 1), ABTSE ©|-83F WA= IC50 ol
81.41£0.53 pg/mL7} SRI=ATHFig. 2). o= & 9
AelA i E F=E°] 2 mg/mLolA DPPHl
sl 64%2] a7se Bl Ao Hlsf wopl Aew,
= Ao AolollA 7|RIF Ao m ATHT A 589
ATl = 60°CollA 24413 F9F 33] WHE FE3130 o
U & ATl A= 100°Col A 2417E 5F F=3ke] ARk
2o 2 Ae} Ao AARE= H4 FEHES o] &35ttt
= ’%ﬂ/ﬂ olo)7h AT
Z 2] =(polyphenol)S 2)&E0l Zo] &

ES= kS

35S Uehlle 24 =, 94A AdelA 71 Hol
HE 7 v sEdo|tw. Eejssde 534 2
S diste At 9lon E2hE o] E(flavonoid)
= olEs Zeulse dFolth ik W9 total pol-

yphenol ¢} total flavonoid 35S 73+ 23, total pol-
yphenol &2 42.32+0.71 mg GAE/gl. 2 UERE o™
total flavonoid 32 16.82+0.15 mg QE/gl2 A
O|(Table 1) /&4 eF&21 =9 WErS FZEYRTE
2 o £k

Garcinia Gummi-gutta™ -2 Hol|l A Aeh= 7
ol dF o7 A R Garcinia CambogiaZ = £
o2} ofrlo} Z7FEolA oFf A EREE o] &-H YT,
G.Cambogia®|= hydroxycitric acid (HCA)7} 3= 91
=, HCAE= AH4E 94 713l A citrate7} acetyl-CoA
2 A8E= LS Asfste] AR S AlsE
BIE 7RITEO. ool B AFllM= el a9=
AZ37] 218 oFE 2T O = Garcinia's A1743HA T



A2l = WREFo A olmAte] ek avt !

AAL S 1] 8] —i T
o] AlF, Aolag, 1H R A FAE vlast
ATt HFDE AlF3e 23 gzl fov|gh A5 2
2lo|ag, 7 Ragke] A FAIS] $7H5 o HFD
2 \lglo] HFAFAES IR & It vHE GG
IMSL, IMSHT-& 257 o3t AlF, 40| 8, 14 A
Wz2Z] FAY] T JEglem, IMSH A S5 ¢
EH o g A F7He O AAlshs As g1 + A
A THTables 1V, V).

oA AYEFL F FY 2H|E(TC), LDL-cholesterol,
HDL-cholesterol, &3 A" (triglyceride, TG)= HI =
Zekebs, §<, s, B, vIvk S AlE A A9
o] F8 $1FAAte)7] Wl ¥F A Fxe| 74l
T3,

£ A4 IMSL, IMSHT E5FollA f2fgh 422 TC,
LDL-cholesterol, VLDL-cholesterol, TG 742} HDL-cho-
lesterol S717F ER1E0] & XA 7ol o]FofH S
& = AT Figs. 3-7). =3 A5 & A|222] 792}
o] F% o|EH o= A A sfMdo] o]FolH S &
AN IMSHT M= GG AR 752] 5%

Rl

SREBP-1-2 l&®lo] o3 &/gdste]= A4k 439l
AALZAQIALRZ, FAS, ACC, SCD-10] BHAl f=to|t}.
p-ACCollA] QI4F717F HojA] ACCT7T 2733k acetyl-
CoAE malonyl-CoAZ #3511, malonyl-CoAT FAS®}
SCD-19l 9J3] TG7} =©] VLDL-~cholesterol®] Hej= &
s Fal olFE™ Ao S o] oy,

SREBP-22} HMGCR Z#|2HE2] EAdol #AH
QAE, FHZEE X7} WO SREBP-27} &3]
17, SREBP-27} ©hA] HMGCR S &4d3lslo] Ze|HE
< FEEI=E T
2A1gof| A SREBP-1, FAS, p-ACC, SCD-1 @ wF
iz} Blwskdar 1 Ay Akt 438 2443
= SREBP-1, FAS, SCD-1- Z4=3lal ACCE] HIZA Y
A p-ACCE T71eE A& #HE 4 %o A= 5
= o|EZo| Ak Figs. 8-11).

Zd| == E9 /gl #dsk= SREBP-29F HMGCR
GA| Zadhs AYE HYoH T o]FEH 02 IMSHT
ol vt FE A A UEFsTHFigs. 12, 13).

AMPKE AA| H9] oflf7] 124 9 3 24| 5

o Y myY

of

o

oo iz

o

o O

do|tt. AMPK e EA4dsh= 31, 4, AAEolA A
WAke] Akstkel | 2~EE A A, A8 A
o] 28-S 3t} o|#3 AMPK S| 2Hg-2 <lxkElE LKB1
(p-LKB1)°] AMPKE <14FsHp-AMPK)3te] HASH=
o], p-AMPKE A2 A4 3H4del B ash ACCe] 84
< dAIste] A A A FEFe FoP0.

B-Oxidation-> A|W4He a5t A2 oA
AL §AER= 71-o]thD. PPARaE A A 4k}t 314
A3k, PGC-la= MEZEg]o} AT} 4K} tha
2P, CPT-1A9} UCP-2&= APAke Bajjsin &
R Edl=

B Ao A iz} IMSL, IMSHE HIwstdS of p-
AMPK, p-LKBI1, PPARw, PGC-1a, CPT-1A, UCP-2 &%
GGT# o] F7slon, $ 5 °|&EX 0 E IMSHT
o|Al o ®ol 7tk S UERHATHFigs. 14-19).

ol AW AAPIME stk 7kx2]o] H&E
staining A 2]E g & FFSIA-ES ol izl BIs) IMS
oA lipid droplet®] 7Fa7}F SRIF ™, Oil red O
stainingIA &= A F F2o] & oEH 07 7143t 7
golsk 4= QIATH(Figs. 20, 21). Fa8k F9 A=z
M= AAIEL] 277} IMSToll A A% AL &
T ASATHFig. 22).

37 AAE FFt B o, ZiS AN
I ZFE2HE S AAEk, Ak Akslst
A Ao WA A 4 oA adE vEerd
< RIS

AR

o

NN

==

E

o it o o

e

N

1

RN
e 2 o

e

Fxko]

[e38 BA

£
sl opeh o

E

Ao = QI HIRE & &
BEE I Al AT S7HS, Aol &
&, % A A B4 triglyceride &4 ¥ ©lA cho-
lesterol 314 ¥ T, B-Oxidation ¥ Thd 91 =
2192 g2 WslE st ofgjjel e AAE Ajlth
1. IMS T+ AlF 371, 2olas, 1) R
FAALZZA S FAE frolstAl Az
2. IMS o= TG, TC, LDL-cholesterol ¥ VLDL-cho-
lesterolS FroJ8HA] 7+AA1Z 2™, HDL-cholesterol
< frolskAl S7HAIHAT
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3. IMS T k2ol A triglyceride $87} HHAE
il Z19] SREBP-1, FAS 2 SCD-19] ¢3S §-<J3h
Al ZeNFoH, p-ACCE o3k Z71A1Zth

4. IMS F+= cholesterol 34 ¥ T2l SREBP-2
7 HMGCRO] S frofsiAl a7t

5. IMS Foi&= 7F 2 of|A] LKBI/AMPKY] {14k}
s st F7HAH

6. IMS o= 72204 B-Oxidation #& Q]
PPARw, PGC-lo, UCP-2 2 CPT-19] &S 9]

3l Z7HA7T
7. 2228t Al A IMS FolE 7E2329] lip-

id dropletg 7F2A1Z B} ojuje} A& =7 =3

LART, FRATHAAA A A2
AT

wEbA, ZE-S DA o] E fEE o7 H|YE B

oA dF AEe| e NAAAF S, triglyceride T3
T A cholesterol 3 HH Tz HS &
Ao 7 2Asltt o|9} e AAE viE o R TS
kel Uitk 71X e HASE & e FUL AT
7} o] FoA7]1E Z1git
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