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Different letters abave the bar exhibit significant difference at # < 0.001
by one-way ANOVA followed by Duncan's multiple range test.

(57) Abstract: The present invention relates to a composition for prevention or treatment of obesity, dyslipidemia, fatty liver or
insulin resistance syndrome comprising camphene as active ingredients. The composition comprising camphene as active ingredi-
ents according to the present invention suppresses adipocyte differentiation and reduces the body fat mass, amount of visceral fat,
total cholesterol concentration and triglycerides in plasma and liver tissues, which ultimately leads to the prevention or treatment
activity in obesity, hyperlipidemia or fatty liver. In addition, the composition of the present invention induces a significant reduc-
tion in fasting blood sugar and serum insulin levels to thus improve Type 2 diabetes or insulin resistance as well as metabolic dis-
eases associated therewith. Moreover, the composition of the present invention significantly reduces the expression of nuclear
transcription factors (C/EBPa and PPARYy2) and a target gene (ap2) thereof, which play pivotal roles in generation of adipose tis-
sues in visceral adipose tissues, thereby exerting suppression effects on the amount of visceral fat, and the expression of cytokine
(TNF-a or IL-6) that activates inflammation, thereby improving chronic inflammatory
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activation induced by obesity in visceral adipose tissues. Further, the composition of the present invention increases the expres-
sion of UCP (UCP1 or UCP3) genes that regulate heat generation in vivo, thereby improving the phenomenon of inhibition on
heat generation induced by obesity in visceral adipose tissues.

(B57) 8.A: 2 d e A Fadito s st vk, o) dANES AT Ee ded APy T o
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o] W Al 2 22 2HE TR 8 AN 9 1524 AN FaE 25, &
SHoFE WYl A EF T AT di e A S-S e 25 E iy 2B TEA d9 E d
Z g T F93 7245 2l A28 9w £ 8 A A 53 2 oo DHsHA e
YArdES AfAdsle s B3t 553, B Uy A WAAY 2A Az AAd F53H g
£ 3t IAAF AANC/EBPa oF PPARY2) E ©] 9] B §-73 A aP2)e] HHE FH o2 FaAlA W AW o4
BHE AT, d5E @A) AP EFFI(TNF-0 =5 IL-6)2] 4d & Fo) 8 o0& Al A WAz of A
Higto 2 s Fiad wAAA d5gAdsy M a5 Ve, AR S 244 8= UCPs(UCP1 X+ UCP3)
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W FEYFOR FPRE NW, oPARYF, AU m
VA APY FFLY o4 Bt A58 242
1% 2ol

2 age B

(7 7)%]
AZEA Wl g8 AHABY NAAE Hwo] FrheEA

=,  2EY,  AZdAbold, A& dATY 5L FukeE
AL d B (metabolic disease)e] EHo] FZ3t: Q). o]l AL
dEre] ALY FTAAY, k3, 2EdA 2 A9Y)SA B9
A AAgALAS e o] e FE Aot}

2005 =RIAZ - FERALE TG gFE 204 ol @FFAAY
32%7F Hlgto 2 Ut Eate] 35.2%, o=} 28.3%). gl e
copdlgt I ER HZ FFsta don, 2005dE =5l 11.3%,
ZeA 10.7%, 1S 16%7) Biwtem BEEQOoH(BMI = 25 ke/md),
A5 (BMI = 23 kg/w?) a4 17%7F A E-E YEIT.
olef Z HAFT H ¥¥IFY FUte wA4dE FHE I
oloiA =, I oZ 2005 304 ol = mIEL(EA 30.2%, A
25.6%), WxWCFA 9.0%, AR 7.2%), Yz JZH2EHEISF
THECEA 7.5%, A 8.8 %)o] EF & v HF WS =
ettt ok, 2005, BEHoE Qg AMYELS Ay HE AF
100,000 35.5M o2, dB (5,
(16.67)ell wls) 3-7¥] o] EHe A .
A} 9 F7tFolE AvEE, 3,000,000% o] 2L, 2030 9
5,450,000 o2 Fr71g Aoz dEFHed, o & IFAde 10%7)
FTEHBA} A AE 9ud.
BAAEATEe BAd w29, 2006 Hwk 2 wjgkgHEo=

ek A A e Aang Az BE 254 5 HEEAA
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309 gHE= ?ﬂLﬂ
YA EA AL 2025% 77} 2 ok 25%

1,3209 <& O] o= —’F—%
dH A% BxHY A FEX=HY dHBd, A3t

HEZET (metformin)3} Elo}E T31LT;]—Q—(thlazol1d1nedione, TZD) Al € ¢
FEol HBE F&HE Holn o, JAEIAYH FA T P
o244 Y4 Agee ol2x R glod, o7 BAL ma Ragm
Rel AEHAFEE TEHoR 28 £ e B %o $43dn
AT FEQ o] et A BdxW AR TFHA
ARFEE AEHoZE 39 FAFE FAstE Rolth. ol R
BRFETo AHHA udFed g gArEAY elgd, =2 7
gl dAT FFxdo] o3 FEFo] o, AdE 5 Y= o
HAAAZRE & & 3 WA AHREE GuEAsAE IA 1
AeDEFIE FSHANE FE, 2) dedsgAy ZFHLE 2347 =
4=, 3) BEHE AT FFE AdAsE B2 ogEgd.
dedAAlE AANY Jd&dn 54T APFLES YUY FAE
Folsior  Fh= EHFel  dm d&Ed Aol EAS =AY,

Axgd-#oF(Sulfonylurea) A oFE (|

%E}U]E(glibenclamide),
28I AE (glipizide), FHAE=(gliquidone) T)L ATFLolz ekrlr}
AHsty AEEE 4, Jd&edw BEus A %—9] A7
H] Lo} = (Biguanide) Al FE(HEXEA (met formin),

o}
AX =7 (phenformin) 5) AFFo) L AFEA 5L B4 Hu god,
22 EE(Glitazone) A  FEB(E2ZFEEE(troglitazone), L FTeE
(pioglitazone), ZAlZEE}Z(rosiglitazone) F)& ARA, HF Z9

A R HE Bv FAHE T AT GEI)L FAl4
28 F Ue FEY o] EAF Ao},
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oj9h Zol FAelobEe] RIgw WHABY FHo] A%l

FAE EYol mEF AAE e B X7 AEA BZEm Qo).
ofe] & EHAEL AYAEZREH v Azt FHEDL BAFHE
BGNA T AEd EFHY e ExHIEZARE IFE A
FESHA HA

A (Camphene)2 E=wlhy], =ZUf, S%37, 28, uwsl, A7,
AV, FEERE A Sol ¥8E 28 =3l (monoterpene) B2
A ARAEEIH, FERALE Glleoln, EXFHS 136.20]th. ]
F8 RBEv dEREEH $£49 Z}ﬁc}:ii AMg-Eo gt 7434 o)
AYZde 99 T AFEE dsid A stE, Fdz 0
F7)Fol BRaH A (Antioxidative properties of the essential oil

from Pinus mugo, J Argic Food Chem, 51(26): 7576-7582, 2003). w}*~
2 M3 (RAW 264.7 macrophage cells)olA] #A#L FZ=gdolxol NF-kB
24 JAZeEM FgaFaETol 9S50l FHEJTHAnti-inflamation
activity of fruit essential oil from Cinnamomum insularimontanum
Hayata, Bioresource Technology 99: 8783-8787, 2008). Tk, AHAL
a8 ¥4 gEEer, ¥ A dEgel ¥ FF(fungi)d AR
Aoz FaEE yepbdol B3 A tH(Chemical composition and
antimicrobial activity of essential oil from cones of Pinus koraiensis,
J Microbiol Biotechnol, 18(3): 497-502, 2008). A2 A KFDA
AEH7HE dolEHolid Hge] FER FAFH o] AF HVIEER
AMgo] PP s,

al= 53 A707119%55E FEHE|= Y v59] s LS Fe
bl % olUlE FEAE olgst] W AEFHE WY .
mlE 55 Al70227225E Wk, IXY ZE AYE ARSI
Holz2arle 4AAE AN o,

= 53 A|6987131%5 = ot SFErH
Hol22 RNl EE HdolMEASE Tgste aA¥
ZHES MASEE AT, T B 469420675
HRE 2 B A8 B0 249 apobec-1 @l AL A
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Al Fac AW &K ZFxHOoRA, B-AXY sid oF =

29Utk A2 Fmb Aed HdE4 wnwomd, Ax %
EEET ded Buld o zd99AY m: A% AFHd o4
ECELS

B AN AgEE §o] “ded AR & EPE UR:
A9 7150 o4 AT/ LEFL EFHoE dasin Bak AL
29T dEd AYHol L A%, dAE YT B AaUe BEI
H oz sl mAelt oA BE AWH, Fnd 574
2% 4+ 9%, 59 A28 gt 283 Az dsde)
Z718 FobA Fahel, Aade] Ago] olyx geo

ek MAEY AYY, uAdedEF, ZALEIDIH(very low density
lipoprotein, VLDL)¥} FAAWe] F7}, 29X e#(high density
lipoprotein,HDL)9] 74 0} o2 3= AL onEy
AEHEET A 28 T APAAER A4Fm e Jdolth(Reaven
GM., Role of insulin resistance in human disease, Diabetes, 37:1595-
607(1983)). Y ded AYAEL 1¥Y, Bx, T4 59
ABAAET G4 AZ J AF2EHGEE F7A7Z AZHASAAE
HEA A desE fostd 435S JyANAGzm EEA
A (Freeman BA et al., Biology of disease: free radicals and tissue
injury, Lab. Invest. 47:412-26(1982), Kawamura M et al.,

Pathophysiological concentrations of glucose promote oxidative

o

modification of low density lipoprotein by a superoxide-dependent
pathway, J. Clin. Invest. 94:771-8(1994)).
2 FAA A ALEFHE &0 “tAEE & Z4F
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ND =3 FARR FF
A8 kil

HERAATH (R = 6a H
H

=
v, ZRNE D AMER)E,  ofH]ofx YrEMAbies alba, Christmastree),
ofbjo] = BN Abies balsamea, Balm of Gilead), ofw]oj= A]H]Z]ZK Abies
sibirica, Siberian fir), ofZglo} YaZFel£(Achillea miilefol um,
Carpenter's Weed), otzF= ZalF(Acorus calamus, Calamus Phizome),
ofof 2 FFEL B EFFAEFg(Aesculus  hippocastanum, Horse Chestnut),
of 7L ERR] E o] EH(Agastache foeniculum, Anise hyssop), OF7FEAu)
HI &2/ 1} (Agathosma betulina, Bookoo), ofAetE Fi/Ro]rl=(Ageratum
conyzoides, Appa grass), YEo/Xo} AEZTIZHAloysia citrodora,
Lemon Verbena), ¢Fijo} zZel7HAlpinia galanga, Chinese Ginger),
gajijo} QAL E(Alpinia officinarum, Chinese Ginger), OfL;EF
F &) FFE(Anatherum muricatum, Cus—Cus), 9QFEZEZ }FEr0]A(Andropogon
nardus, Ceylon Citronella), ©ofyl&E Z2t8]e #l*(Anethum graveolens,
Dill), e¢rdz/7} of=Z7Hd2]7K Angelica archangelica, Angelica), ©ofi/H}
A of(Aniba  duckei, Bois-De-Rose),  of¥&  z3tH]Q #2(Apium
graveolens, Celery), ©of#g/o} HZEr}ENAralia cordata, Japanese
spikenard), ©fEE/H/A]o} ofHRE/E(Artemisia absinthium, Absinth),

olZ EjojA]o} ool Artemisia annua, Annual mugwort), OLE EJmjAJol

11
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T2t e/ 2(Artemisia capillaris, Capillaris), of=Z o] X[ o}
EelFFF(Artemisia  dracunculus, French Tarragon), OF=EJm]A]o}
EIF A(Artemisia vulgaris, Chinese moxa) , Al E 3 A
of -8Bl #(Aurant jum  var.  Citrus, Bigarade Orange),  Z-5jo}

Zalzet2(Boldea fragrans, Boldo), HAHzlo} sl=E]z/(Boswellia
carteri,  Fraokincence), HA2gglof FEtHeKBoswellia  glabra,
Boswellia), #&/7k=3 ofnjg]s}L)(Callicarpa americana, American
Beauty Berry), #FifH/A AFE/HK Cannabis sativa, Hemp), —HAIE
otF&(Capsicun  annuum, African Pepper), FF2 FFEH/(Carum carvi,

Caraway), <122} ©ofAJo}E]7KCentella asiatica, Asiatic pennywort),

Fiefo] dE =X 2(Chamaemelum  nobile,  Camomile), — ZZRFEJE
9IAL O] EN Chrysant hemum balsamita, Alecost), H B EE
22 1] &(Chrysanthemum parthenium, Bachelor's buttons), /LEEE
ofZ o} E] ZF( Cinnamomm  aromaticum,  Bastard  Cinnamon),  /LFEE

ZE 2K Cinnamomum camphora, Camphor), #i}EE #Z(Cinnamomm verum,
Ceylon Cinnamon), A/=F2 FFEFA(Cistus creticus, Ambreine),
ANERA ofPElE o] FZ o (itrus  aurantiifolia, Egyptian lime),
AEFE2 2/ EZ(Citrus limon, Canton lemon), A/ EZA HE/ZZENCitrus
reticulata, culate mandarin), A/E-FEL AWA/A(Citrus sinensis, blood
orange), A/EFEL F2lojA(Citrus x paradisi, Grapefruit Pericarp),
ZeF2L BREBFEA(Coleus  barbatus), HEF=EEF AFE/E(Coriandrum
sativum, Chinese Parsley), ZZ& d-L5z/o}Croton eleuteria,
Cascarilla),  FH%  A/oE(Cuminum  cyminum,  Cumin), — HFH}
FE7H Curcuma longa, Common turmeric), HEEZ A|EZEA(Cymbopogon
citratus, Citronella), A/#E2 ZEF2(Cyperus rotundus, Coco grass),
o2 FRZEN Daucus  carota, Carrot), EEFA  EA(Dictamnus
albus, Akgiritotu), deetzjo} A EctEE(Elettaria  cardamomum,

Cardamom) , HeEXJol  gajolElEilsholtzia ciliata, Elsholtzia),

S HFES FFFEYA2(Eucalyptus  camaldulensis, Murray red gum),
FZHFES A EE @ T2 Eucalyptus citriodora, Citron-Scented Gum),
S EHEL FEZEEA(Fucalyptus globulus (Australian Fever—tree),

12
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B g2 FHEANFerula gummosa, Galbanum), EoJi/&FE E7}F&(Foeniculum
vulgare, Bitter fennel), FFFZr} JoetolGlechoma hederacea, Ale-
hoof), IA = % (Gossypium  sp., Cotton), g/ orFs
OFF2(Hel fanthus annuus, Annual Sunflower), Z-Folifo}
FZEr}ENHouttuynia cordata, Dokudami), &Fo)#2]& ¥ EelE(Hypericum
perforatum, Amber), 3FoJEH== FoluLdA(Hyptis suaveolens, Wild
Hops), ©&/2F= LAY 2(Hyssopus officinalis, Azob), ©JAI&
22 E A Icimm gratissimm, Hoary basil), Y&/ #S([1licium
verum, Ba Jiao Hui Xian), FYHFEL FFY2(Juniperus communis,
Common Juniper), FHFHFL AMH[UN Juniperus sabina, Sabine), &EFL}
7oK Lantana  camara, Bahama tea), #tFo} EZHelENLarrea

tridentata, chaparral), RFEL =Y/ A(Laurus nobilis, Bay),
gtetEe}l PP ElEFE] oK Lavandula  angustifolia, Common Lavender),
2} il 2f 2l E] 2] oK Lavandula latifolia, Aspic), 2fHlE 2}

O/5/mjr]olLavandula x intermedia, Bastard lavender), ZJH/~EF
LA G (Levisticum officinale, Lovage), #&2} #E9/(Lindera
benzoin, Benjamin Bush), &FZF=L FEZFHJ-LA(Lycopus europaeus,
Bugle), #mlz&g/o} ojFr}elMagnolia denudata, Hsin-1), rFlzEa/o}
LF RG] A(Magnolia officinalis, Hou Po), PFEH/S E7FF(Marrubium

yulgare, Common hoarhound), ®&tF-#7F EE/EFZoNNelaleuca

alternifolia, Narrow-leaved  paperback tea-tree), o 2}-2- 2] 7
FFF=FE](Melaleuca Cajuputi, broadleaf paperbark), o) e}
o} FolE] Z Mentha  aqguatica,  Horse  Mint), HEL  ofZ HJAA

el ~(Mentha arvensis piperascens, American corn mint), HEF
&7]Fe[o  Mentha longifolia, Biblical mint), HE F&75(Mentha
pulegium, European pennyroyal), W®E} 2FFFEMMentha spicata, Fish
mint), P/ZZroje/o} FeJoftK Micromeria juliana, Micromeria), EifECH
A E 2] © &2 Monarda citriodora, Lemon bergamot ), R4 2=4~1
F& =¥ ol Monarda  clinopodia, Clinopod Bergamot),  Et=Er}
ojofol vl Monarda didyma, Bee Balm), HEif= 0t FFEFEK Monarda punctata,
Horse mint), F/&2E7} ZalzgA(Myristica fragrans, Mace), PJEEX

13



10

15

20

25

30

WO 2010/107177 PCT/KR2009/007905

FrH2(Myrtus  commmis, Common myrtle), LA/& #2]F Ocimum
basilicum, Basil), QA& ZEJAE(Ocimm gratissimum, African
basil), RLoJHE o}Fo}E/ZK Qenanthe aquatica, Fine-leaved Water-
dropwort), L29JHE XBIL]FH Qenanthe javanica, Chinese~celery),
L& tE Q Y B ~(0riganum onites, Oregano), LIl
Alg]o}#( Origamum syriacum, Bible hyssop), L&7FE £/ 0riganum
vulgare, Common marjoram), LZ/7}5 EIFE 3 ZE(Origanum vulgare
hrrtum, Greek oregano), HFEJLfFF AFHIENPastinaca sativa, Parsnip),
Hge} ZFEE 24 2(Perilla  frutescens, Beefsteak), IFEZ e

F &l 25 (Petrosel inum crispum, Common Parsley), B gzl
of & (Pimpinella  anisum,  Anise), FHF2E  olRLAEZIA(Piaus
australis, Longleaf Pine), 7= EEFLHPinus montana, Dwarf Mountain
Pine), FHrz FE2E=Z7/(Pious  roxburghii, Chir pine), FHFA

Y HAEE ~(Pinus  silvestris, Pine), FHHZ 1]/ 72Z(Piper nigrum,
Black Pepper), ZazZ2gE FFE 2/(FPogostemon cablin, Indian patchouli),
FJA]T]&  JFOfRFHK Psidium  guajava, Common guava), ZE ZIJERE
22,70/ gl 2(Prychopetalum  olacoides, Muira  puama), I THE
& F( Pycnanthemum — mut i cum, blunt  mountain-mint), ZIHE
Hf 2 Z[1]of#(Pycnanthemum virginianum, Virginia mountain mint), Z/#J=
v/ 2F(Ribes nigrum, Black Currant), ZA} COFrf2F N Rosa x damascena,
Damask rose), EXrtE/Fs LA]GE]X(Rosmarinus  officinalis,
Compass Plant), 2&¥/o} ZEEI AN Salvia fruticosa, Greek oregano),
gtofo}  QHAlFe]~(Salvia officinalis, Broadleaf sage), &/H/of
=F2lglo Salvia sclarea, Clary), AMEZElA @i E(Sassafras albidum,
Ague tree), AFFEFIX HEEFLNSatureja montana, Savory), AFFEZAF
Y HZ{Satureja thymbra, Goat Oregano), =7/F2L E&(Schinus molle,
California peppertree), ELFE]L Ha]Ez/ol Tagetes frlifolia, Irish
lace), E}FE]= b/=ENTagetes minuta, MAztec marigold), EJ-&Z&/%
2FZZE1JoK Teucrium scorodonia, Germander), EXF QA EZA(Thuja
occidentalis, American  arbor-vitae), ElFA  FFHEFE2(Thymus

capitatus, Headed savory), F2 Bl AEZ] VK Thymus mastichina, Mastic

14
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SR

-
=
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ANOVA)
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o
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w2k 24 (ANOVA)
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R
T

fat

Retroperitoneal

ZA XA (adipogenesis) #H

L
—

ba-5h

oy
R

C/EBPa, PPARY 2

ol
=

=
L

ba

i

il

4 A%E naF:

|=]
e

©] RT-PCR

aP2

17



10

15

20

25

30

WO 2010/107177 PCT/KR2009/007905

TAAEL FHY 2E HEE HAFE I Zojr}, Hlo]Bl= GAPDH

FAE EE 298 A== N v 2o g
gof Al o= deEhiit.  Zdge 8 viEd mlerzrRE $£3%
RNA AIBE o]8-sto] 4] 7R9] =7 A9 HF+SEM o8 et

a
WA ¢ 2 BAE BAE B4 RA@WOW 2 92 OFEs 290 o9
P<0.05 #EAN AUT A FAYeE AZ KT o7t Yge

YeRRE Aot

T Ga6b = vh¢E WANERAY dGF BE FAX LEHIE
RoFE EWHOTH, = 6a £ TNFa 9 IL-6 ¢ RIP(R B4 Az
HoFs 4 Ao, = 6b = A7 fAAESe Aud 98 Az
HAFE O Zo) tlo]El = GAPDH mRNA 4Fo) B7&slgn ZTAE
2E 29 AEE N vA ol dE g Ad ez Jehign
A3z 8 kel nle 22 HE FHF RNA AES

TR S AAs d™sta
dHe Bo 7AHoz d9sty] 4

= 2 W olF AAlde] 93
A GPAAA FF) AAE B Rl oA

it

AN 10 vheE ARAEFEILDE o83 Ade ALAXE

AEGY Z Y = 0 T (0il-red O Staining)
Aol AWAEZe B3 2 Ao wAE AL Hiksr] Ye)
w2 R A £ (3T3-L1) S AFR-3F9 T}, AR AFAEQ] 3T3-L1 A3

=
=
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12-4 EHolEd EF3L 1% HUPP-2EHEviolal, 19 H] Hf
olml =ik,  10% $-efo} EAH(FBS, fatal bovine serum)e] H7}IE
DMEM(Dulbecco-modified Eagle medium) WiA|E A}&3te] 370C, 56 CO,
WF7lolA AEFAE(confluent)d HEIZ AT wizpx] Wik AT}
AEFAES ez AF 313-L1 AEE WDI0.5 md o]&ayE-
WY AHE (isobutyl-methylxanthine), 1 uM A E}E(dexamethason) 2 1
pg/md  1EA)7F FUhE wjgkdolA  o]E7F  widsiy BElg
AAE(differentiation adipocyte)® TE T 1 ug/ml Q&L
E S DMEM wiFRol A o] B3 o] wl9A7IHA A58 XM (nature
adipocyte) 2 E3FHAAT}. a ZHAOZ DMEM wjoFeH-&

wASAN 1097 o wFate] 43 £3ld AGATE
3T3-L1AIZo] MDIE H 718t —‘%‘—i}/&]-]% A JHE olE zlAo=

0.1, 1, 10, 50 ¥ 100 pM TE=E Y

Aldrlchw]zn}-“taM)oﬂfH T4} ,
i, DMSOW H7Me SAETe HAdd] TG, = 1497

o Ea7t 44" AHel wjokd i
k =R : =
ko)

Yy
s
o X

oy
oo &
o o

_orIL
;O

= >
o o%
et ol

o

A ATt #3] PBS(phosphate buffered
2 MEE 28 HHIF T 10% BNF(buffered neutral formalin)Z®
A 7Y 1AL T}A] PBSE 18] A&As 3 , AEs Eojzow &
A= 0 €4 1 mME 12-9Z g o)|E 718} 17 ZoF
DAt FHRFE 28] MHFGT

T3-L1 AXe) TFE FHAYTE=E A7 ¢ 73H &

1 me] o]AFer2o =<l & 600 nmelA 0.D #&

€]
o
—_
.
jon]
[©]
~—

by
=

& H
2>
al
rlr
fo
e

N a2
[ P
&
=
(&%)

o

>~

=

ol

Y
0%

:[7_

_11}1'
_OL
2
o

HH o XA EEE JA 5
= laolA AAE wkek o] FAE 3713-L1 AlXo] A A,
TE EHOE AATMEY E3E FYFA AaARAT. LY 9=
AAE AE O e g BEFgE (spectrophotometry)oﬂ 2] &)
AFT 23, AN T= 9EH2Z 0.D go] #AFATHE 1b).
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o] AE B JYFEEY AlS

= Ao A vefE2)olE mA W2 o] (hgh-fat diet, HFD:
40% A LR, 17 g #FolE + 3% {55 Y/ 100 g ThololE)e|H
ZAHol x3E 2ole HDY FAo] TYstE Aol 0.2% FFo=E
EFEHAT. A o](ND)E AIN-76 rodent THo]o]E(American Institute
of Nutrition, Report of the American Institute of Nutrition ad hoc

committee on standards for nutritional studies. J. Nutr. 107: 1340-

tl

1348, 1977) =AMl  F3td  ZABFAHE D). (£)-FH-&
Aldrich(A =g =8 3])o) A FA 313},
(£ 1]
A2 o] 2R
. 73 44] o] (ND) o) z= 2] o] (HFD) 78 31 4 o] (Camphene)
S
(g/kg diet) (g/kg diet) (g/kg diet)
74 21 200 200 200
DL-wi Bl od 3 3 3
Srs A8 150 111 110
FHBRQA 500 370 370
AZ2 O~ 50 50 50
iy 50 30 30
glol= ~ 170 170
e BEE 10 12 12
uig EE 35 42 42
YU HEZEYE 2 2 2
ZH2HE - 10 10
tert-SEj 50| =2 = 0.01 0.04 0.04
7 ~ - 2.00
Z2%(g) 1,000 1,000 1,000
AW (% Z2ED) 11.5 39.0 39.0
% 4%, kl/kg diet 16,439 19,315 19,315
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#xAe Nd4EE Folch T Wil £ste] F&8igt.  0.25 g9
AzAY 1 nle FFFE 718 & polytron w2 7) (IKA-WERKE GmbH & Co.,
Ultra~Turrax, Staufen, Germany)E A}&3te] TAFA|FC. 2 Ao

EEEXEAEE §9(2:1, v/v) 5 nlg Jletd Z EFRS £, 1000 x
golld 1087 LAY &Fde RIsdn, AFdd oA
FREXFES 8§92, v/v) 2 wg AV F, 549 AL
HHEslo) ke AAHES fds] Bysil). ojgA AL FF Ao

s

[} b
05% CaCl(3:48:47, v/v/v) €94 3 L& 7}t 18

FEEXE HES0,

YT F 1000 x gollA 1087 AEYsRn, FAF AL FH 6k
Aa7t22 FA3] ARAN F, 22" J2L 1 Ly Wergd &35t
AFAE A4 ARSI Bz AAFEq9 FYAY FEE
2o BE4g #d AMEE AY sde Y AZEY JEBio

AN
Clinical system)E ARZ38}o A3,
E O AANR A¥2ols 10T AFAD wlexre EF
EE A9Ed, AR AFHTNAN G oz (HFD)ol B S|
FAALEFZETT 69%, FEH2EE5 =7 60%, LDLAVLDL EH2HE% %7}

9%, EHAPSAAFIE 59, 2R FEAREEEIE 86%  FrolstA

Z2ePTHE 2).  ES BAE AIAANN A, nAGo)dlzd Hs)
SEA 9ol 109 ASEHALE B ol ¥F UdedTE ET 320
T8t ZAaEAa, AdedAFEA K (insulin resistance index, IRI)
ERE 40% FAF] FASIATHE 2) el AL A2¥ Fw EE
AedATEE Mdste a3y o, o9 dHsA JdL8 oA
A5 MAstE 2 =3 Jigag
[ 2]
AHE AHAANY v Fd) vRE T AFgSH R
- BgAelE | ZAFA ot =T 74 o] 7
(ND) (HFD) (Camphene)
Z A% (mmol /L) 0.60 + 0.09" | 1.41 % 0.12° 0.44 + 0.05°
g4 2HE(mol/L) 1.96 + 0.03" | 3.83 + 0.32° 1.55 £ 0.11°
HDL Z#28E@mol/L) | 1.42 £ 0.03" | 1.78 + 0.07° 1.02 + 0.04°

22



10

15

WO 2010/107177 PCT/KR2009/007905

LDLAVLDL 28 ~EE (mol/L)| 0.54 + 0.02° { 2.05 + 0.25° 0.44 + 0.05
FHd A 3RS D 0.38 + 0.02" | 1.02 + 0.18 0.42 + 0.03"

Fre] A 54t (uEq/L) 573 + 40 1417 + 128° 197 + 6.7°

F =3 (mmol/L) 6.17 + 0.95° | 8.49 + 0.53° 7.6 + 0.51%

219 (ng/ml) 0.72 + 0.06 1.26+ 0.02° 0.85 + 0.23"

IR1? 0.79 + 0.31" | 1.84 % 0.24° 1.11 £ 0.27°

Different letters within the same row exhibit significant
difference at P < 0.05 by one-way ANOVA followed by Duncan’s multiple
range test.

VERAGAF = (FEULHE - HIL ZY2HZ)/ WL SH26E

PIRI(Insulin resistance index) = 107 pmol 21€ ¥ X mmol TET X

L—2
dgHolg 107 HAANY vz ASU BHEAS A¥EY
BE AFTolA Aol dizate] wE 22% FosA i
T2 AdFeng 49RA, fd 4HTAA nAge] gzl Hs
FTAALEET} 580, FeEl2HEFEr)t 86%, 2 SR HMAMEE 73%
TolstAl AP HE  3) mehA  AEE mAHAolE fxH
HIRbO A Yehbe AWk @48 A3 gl a, xFeA AgEe
HRHY 5 B JAEdAIH L dA43 Addte a7 9L ¢ F dh.
[£ 3]
S AFAAN vhes R R 3 AsEA R
- 332 o) 2 DA G o] ) =T A4 ol
(ND) (HFD) (Camphene)
ZHEA(g/100 g body wt)| 3.6 + 0.14° 5.5 + 0.32° 4.3+ 0.32°
T84 (umol/g) 20.3 + 1.21° 35.0 + 1,22° 14.7 + 2.5°
Ze# 28 Z(pmol/g) 21.6 + 0.58" 74.8 + 0.68" 10.3 * 2.6°
el A w2t (ukq/g) 8.6 + 1.18° 24.3 + 0.86° 6.5 = 0.91°

Different letters within the same row exhibit significant
difference at P < 0.05 by one-way ANOVA followed by Duncan's multiple

range test.
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d FAATE oA

e

A 4: e g whs WA YA w
5

A% &, 4T, 12,000xg 94 10 &3 AU, ASAE A
FTEHE 1 F ZEEIXE 200 me Hbetn, £9A 53 ]
e F ¥ HEG OF, SRS A FEE 70 F oaxzZzaew
FEAE 1:1 92 F7MEIAT. 10 3 AlA EE oS AL9A4 10

T AT F, 12,000xg, 4ToNA 10 7 QAR

Astal, P& FAE 70% &S 1 nl & 718 B
Tt dAEY AT oflet&E AAT T RNA HHFAEo] &7

5 % & Ax:ATIE, FEHAl AA F(nuclease free

of RNA H& FI|AIZT UV/VIS 29 EZ T Ev|E

(Beckman coulter, DU730)E& ©]&3}o] 260 nm 2 280 nm FHA F=H

RNA A89 E5F A%, o/lE22 A dH9ER I s AA5HY

(e}

RNA A1 5.9 integrity & FQlsFc).

i

RT-PCR (reverse transcription—polymerase chain reaction) ¥H
FagAwzao A 354 RVA A8 UINSE &8 dT Zejolw
o} superscript FHAF &4 (GIBOO BRL, Gaithersburg, MD, USA)E o83t
%A AH(reverse transcription)& FHFOEMA DNA-S FASIATE.  HPALE
Je DA B FHOT stu ZESLA s SAZ DN ¢ 5 3} 3
A4 (flanking sequence)® EgfolHZ  AE3td PR &
o, ofm AREHE Zgolw MEL Fr] E 1 o A,
PCR A+ 1 wE 1% op/t22 Ao H7|9%3te] DNA W=

oY

i

db ofN Ay M om
0 0% ol S
_0‘13
¥Q

_?_1_',
32
i

A Zajolm Mg (87 —3")
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(C) (bp)
PPAR ¥ 2(peroxisome B TTCGGAATCAGCTCTGTGGA
proliferator activated 55 148
receptor gamma 2) R CCATTGGGTCAGCTCTTGIG
aP2(adipocyte protein2) F AGCATCATAACCCTAGATGG
R GAAGTCACGCCTTTCATAAC > 8
C/EBP a (CCAAT/enhancer F TCGGTGCGTCTAAGATGAGG
binding protein alpha) R TCAAGGCACATTTTTGCTCC % o7
TNF a (TNF~alpha) F TGTCTCAGCCTCTTCTCATT _
R AGATGATCTGAGTGTGAGGG > 0
[L-6(Interleukin 6) F ATGAAGTTCCTCTCTGCAAGAGACT
R CACTAGGTTTGCCGAGTAGATCTC > o8
UCP1(uncoupling protein F GGGACCTACAATGCTTACAG
1) R GGTCATATGTCACCAGCTCT > o
UCP3(uncoupl ing protein F ACGGATGTGGTGAAGGTCCG
3) R TACAAACATCATCACGTTCC ” e
GAPDH(Glyceraldehyde-3- F AGAACATCATCCCTGCATCC i
phosphat edehydrogenase) R TCCACCACCCTGTTGCTGTA » o
B 57 LR dE A o] RT-PCR 27}

)

A2 A (adipogenesis)< AP F A E (preadipocyte)?t  F4
5 Ae AHR Ass AWAFE(adipocyte)® WHIHE HHo|H
AZS SR A8 D 444 LAPR] A Fol wEd. =, o
(LPL), 22]3 olg4l(adipsin)¥ #-& AWz Eoldql {FHAE
TEEEd, olEd FAAESY  ddxHeE  PPARy (peroxisome
proliferator activated receptor gamma), C/EBPs (CCAAT enhancer-binding

proterins), 283 SREBP-1c(sterol regulatory binding protein-lc)&}l
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& Al 7FA AAMAA(transcription factor)So] =379 gag
9353 9
RT-PCR & o] €3te] RudAwtzx9o] nRNA &d AEE Hrlet A

&t
AAE BE AANL AW B AL AW gHAe o
FAZANN FARGE @ WAL AAC/BBPa St PPARY2) 2 ]9
A p=i

A2 (aP2) FdEol EF foFom FASHTHE 5a Z 5b).

2 ‘metaflammation’ o]z} ,

A& YF(chronic and low-level inflammation)’ &2 A= Z,
Bkt HAAA Y] FABA e AT 88 WE Fol do. o
d=, A¥dY HYdgd #BAste TLR4(toll-like receptord)d A%
Aol A (Es|, =TgAPE HUA=ER AEsY  EFws "2
DedAYH BREAAN F4% 842 FAEeT. LA EPA ol o} &)
HiRbo] F=8H A g HHALH(ES], TIAP4LH ] FUFEA Ha,
TLR4 o FE{A4tol ==z ZAstd K £ SAFAIA N-kB £

B8 A1 713, HAFHFA AFo)EFFC (pro-inflammatory cytokine)$)l TNF-a

o BHlE X5l gt doy|= Aow d#A ).

S0CS3(cytokine signalling 3)3 INK =

A A ZFOoRZN  IRS(insulin  receptor substrate)d AR #AES

dasteted Fede Assn, F EE IF T LrzFdA
o

$Ese Aoz ddd 9o
[e)
=

[
)
2,
b
3
=
jen]

o=
=
&
rle

RT-PCR ol g3t AR RAGA dE=L FYFATE=E
Aol EFFQIS] nRNA B B E P18t A, gD #¢ A ND o Hls
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Different letters above the bar exhibit significant difference at £ « 0.001
by one-way ANOVA followed by Duncan's multiple range test.
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Different letters above the bar exhibit significant difference at # < 0.001
by one-way ANOVA followed by Duncan's multiple range test.
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