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mass index, BMI) 25 o]A+S #A|Z, 30 o]ito]wl H|wto g AHojdix|ut dRo} Lgvtele] o= 25 o)Ak
S Hvto g Aoleta gltt. o] 7FS A& A, 20129 FWAL GF A Ao o oA Aol
39 5 1%o] H¥rolr}. 198013 20131 Afe] HIRFF HAFTS AlolA 28%, oFsolA 47%7HA S7FE AL,
19801 BMI 25 ©]/d<l 19 47} 89 5,700%F Ho @gdd Hs)] 2013\ dol+= 219 H7HA Z7Fg T} (Lancet
14: 60460-60469, 2014).

rlo

HIEHObesity) ol @ Aol s cnle] BRFoR WA dAA Adelw, IJE dgow s AW =
Ho] MAPACE F7hE FeT I, vlwo] WAe]l 1 JH7t ALHW oy AHL fuHed, 1d
A3 FA2UE %, Ju, NG AR, MBF, FUARF, A, $EYG, &, 7Y, FEEF 5L

o 22 |
ne -
of

e Aow deA vt

H]Ehe XU A E (preadipocyte) 9] #3F @ AW (adipogenesis) ¥gol|l 9ste] A HbAl E(adipocyte)
Az FAA W (triglyceride, TG)o] FHH o=z IAshy olefst AWAAY 71dS& x24dste Aol HIRE A9
Al XuHo R d#A dti(Arteriosclerosis Thrombosis and Vscular Biology 25: 482-486, 2005).

vhp-Z(mouse) e AATAIESL] 3T3-L1 A= AFAEZE LS A7) Al AbgE= 2 stHE AE

Foltl. AWM EZE3}(adipocyte differentiation)s HEH, 322 W74 2 {F-1x ddo o] Wyl 41ty
E 53¢ dAHoltt. 3 ARAHAFAEE S8 T4, 4 A @ 2 fFEo o AMAE npA
AE T AWAEZL "ok 2F AP QIARE AAERSA S AES st FoE YERTh. AEA

¥ FAFAA TAs= F8  HARRIAZEE C/EBP a (CCAAT-enhancer-binding protein a )9} PPARY
(peroxisome proliferator activated receptor y)7F 9th. C/EBPa:= AWAFAM Lo FAFEY (nitosis) S 9
Aste Aow dejA dal, PPARy (peroxisome proliferator activated receptor y)E AWHFAEE E2
tolA E(myoblast), C3HI0T1/2 &71AE(stem cell)2] AWAEESE Ut Aoz 4#A Ati(Journal
of Biological Chemistry 272: 21473-21478, 1997; Biochemical Pharmacology 50: 1949-1951, 1995).

PPAR y (peroxisome proliferator activated receptor)$} AH 52 HH o2 Ho5283= & U2 HARIAL
=4 ADD1/SREBP-1c(Adipocyte Determination and Differentiation-dependent factor 1/ Sterol Regulatory
Element Binding Protein-1c)2 X|WAX o] AWFAHE FHHA7|= FAAI(Cell 87: 377-389, 1996).
SREBP-1c= AW@} b 4] Adik(fatty acid)@ F#| 2~ E(cholesterol) WAk % F83k H8S 717
= HARIAFeIH AWM Eo A PPARy o TdHE fX3stal PPARY 9 k= A3d = <l(ligand-binding domai
n)¢ &4zt = AkE FIAIT. olE AARIAES AAlEe] 3] wEo] FeAES F3 of
¥ (adiponectin), ‘iﬂaﬂfﬂ(perilipin) A Hkat Ag wad 4(FABP4, fatty acid binding protein 4)
5] At v (maker) FAAES] HAS F7HAZIH(Nature Medicine 99: 557-566, 2013).

11

17] HRkS slastal A AFS KA s ¥Rk E 713
MX] avjo]l 7k, AAgAbe 24 Fol Sk, dA dixAQ] Bl AmAREE L 2~EFE(Orlistat)7h
2 3= AlYZ(Xenical), A|F-EZF(Sibutramine) S Y&E 3= ZHE (Reductil) S°] A|FF L o
F-Egd (Sibutramine) o] A5, 4S o] AAAA A3S 71z Bl Al Fosto] Asiof sh,

E(omstatH 35, 4, A BE, BEUE, AW, AR, AL vEW S BE 55

3 BaEa ok, ®3 AHgke] X gAEAE FE3 8 g oE(clofibrate) & HEHE I BHO|EA oA

Aol A ALEH I o), H%E ol T FAEo] Rus i glth(Atherosclerosis. 92:31-40, 1992).
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AAd 2. B3} 2ZE9] 313-L1 ALAFAE £3} oA 4

nhe-2 -2 3T3-L1 A A A E(preadipocytes)s ATCC(American Type Culture Collection, USA)ollA 43}
o ALE-sY. AIEE 10% NBCS(New born  calf serum, Thermo Scientific, USA), &AAA-ZHA
(Antibiotic-antimycotic)E ¥H3F DMEM(Dulbecco's Modified Eagle Medium, Thermo Scientific)ollA] 37T,
5% C0, 2oz st als 98 AEFE 100% AEZFA2(Confluence) A7 F APEFEEH

MDI(Isobutylmethylxanthine 0.5mM, dexametason 1puM, insulin 10xg/mé)2} 10% FBS(Fetal bovine serum,
Thermo Scientific)S 3$H3F DMEM HiA| S AM&3le] 2 Fob wikstdct, wiek 29 3, <& & (Insulin) 10ug
/m%HS 37k DMEM(Containing 10% FBS)o.2 wAste] 29 F7b kst 5, wid 5UAARE 10% FBSTHS
35k DMEM WA= nLAsle] vl 8UA H= AlA7HA wiYetadtt. By FEES w3 WA g Al v F
SRR Al

23 259 wrd Ao wE 313-L1 AWAFTAE Z3fe vxe= JFS vlastry] 9t 2371 T84

2w (Formalin) F&Ho2 343} 0il Red 0 I8 H(0il Red 0 : DV = 3 : 2)22 Ae 4
Attt ddAE 0il Red 0¥ 100% o] AZ &AL (Isopropanol)S o]&38te] &3 & 4w 224 W (Enzyme-
linked immunospecific assay, ELISA, Perkin Elmer, Victor2 1420, Multilabel Counter)2 ©]-83}¢] 490nmel

A FREE SATeRM, AUEst mAs 2 FE= B ole] #£3=9] AdAgsS dds

i
1o

e

il

a2 Ay, L 1o AIE ble} o] AESIFEEAQ MDIRE A e 3 ot vl By FE2EES A3
A Fx7l Z71eE AW (Lipid droplet) Aol dA3] A H < 21 3] <
H 0il red-0% o]|AX 2 4HF3(Isopropyl alcohol)Z FE3dFe] AF3 Aol F23F oA a5 &

sl

rr

12

H
A

AAlY 3. B FE2E9] WA X gjd SAH] W (MIT )

A7) AAd 104 AxE 23 FEE AWAE didt MEASA mXE JE&S 2l skl 96-4 vl
olARETo|Ee 1.0x10° M/ ¥E7} HEE Halo] 2447 Bob wda A, W F 3T3-L1 A
AFAEZ =3 FEFES  AHEd 482z F bmg/mle]  (MIT)(3-(4,5-dimethylthiazol-2y1)-2,5-
diphenyltetrazolium bromide) & 105 F7}sta 4A1F F71 MY &, HAES ol AFHFA=(Dimethyl
sulfoxide, DMSO)E 7}ste] &A1 H &AW A H(Enzyme-1linked immunospecific assay, ELISA, Perkin
Elmer, Victor2 1420, Multilabel Counter)& ©]&3}o] 540mmollA FFEE FASIATE. AEZAAES(Cell

viability)2 obHF2lk AglahA] &L dxad (A HED) Y 355 7IFo2 =383,

5

>
>
1
5
i

TAs, E 2elA AN vhsk ol g7] AAld 2A APATARY RalAE ne FEE T w
A FEoN AEAEE] Aol 9L st

AA 4. 23} FEFE FAAN(Triglyceride) &3 A &3¢

a3 ouXdolARt HLatA AAEWT AWM FFEHIL AGEO H[Re] dlow
HA(Insulin) A=l 93l w3t AGAEQD 3T3-L1 AFAFAE7E AWAER F3319S o,

ol W2 AxE Wl S (Triglyceride)d] 4o digt A& E=A A
(Triglyceride assay kit, Asanpharm, Korea)Z A}-&3}e] 54313},

=

n
Mrox

B3 F2ES FEUE AYS F ALY FAAY TS vad v = 30 A vhsh o] 50~400e/nl
of BE FEAA 506 gl oAl Twol Y Ao FANUT, 53 Hr) Ael FE 400/l A of
AR Aeleh) @ (S dEEII AR oA B e walth,

AA 5. ¥ E=% (Immunoblotting) S F3 A Es} A oild oy zd% F4

23lg 313-L1 ARATHEE <4 93 2195 (Phosphate Buffer Saline, PBS)oll 13 M H&}ar 2171 RIPA
buffer(10mM Tris-HCl, pH 7.5, 0.1% NP-40, 0.5% sodium deoxycholate, 0.1% SDS, ImM sodium orthovandate,
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[0048]

[0049]
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[0051]

[0052]

[0053]

[0054]
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120mM sodium chloride, 1mM phenylmethylsulfonyl floride, 10uxg/m¢ leupeptin, lpg/mé aprotonin)E 4
S (Lysis) A 5 10,000 xgoll A 1023F 4 Eelsto] dode A, L7t & HE (20ug/ml)E SDS-
Zg|ofadoluto]= A(polyacrylamide gel)& AHEste] A7gse &, ZEvd-t]&F ko] =(PVDF, Poly-
Vinyl Difluoride) WX 2|0 (Bio-Rad Lab., Hercules, CA, USA)el &Hth. 5% ©Af(Skim milk, 0.1% Tween
20 containing PBS, PBST) &<Hellx 117k &<t H]5ol% A3 F-9l(non- specific binding site)s EZ7
(Blocking)3dt % 12} 3A(Anti-C/EBPa, anti-SREBP-1c, anti-PPARY, anti-adiponectin, anti-perilipin,
anti-FABP4, anti-B-actin (1:2,500), Cell Signaling Technology, USA)ZE ZdolA 1A]ZF 3053t v slar 2
2} @A (Anti-rabbit IgGé X% anti-mouse IgG linked with horseradish peroxidase, SantaCruz
Biotechnology, Inc. USA)E “g-2o4 1A1ZF w8l ct. ECL(Enhanced chemiluminescence) £9& ©]-&3}¢]
A7y Agd S AS g8l

(1) 23} &89 A9WAAQAR(Adipogenic transcription factor) &3 =4 &%
313-L1 AFAFHE F3A] B FF5ES 50~400ug/mee] s=2 A2 7 A EHS E3lo] ]HPXHLH]
E0] Eshel wE s = AARIARR] C/EBP a, SREBP-1c & PPARY94 e 2-5S 259, 1 A9,

4o WA H nle} Zo] BRI FEE A H=7F 200ug/mé o) gol A= C/EBPa, PPARy 2 SREBP-1c9] L& S Tor
3HA A BT

(2) 23} &5 WA E3} WA (Adipogenic protein) ¥ 24 &%

3T3-L1 APAFAE £38HA] B3 FE2ES 50~400pg/mee] S22 A3 5§ W94E2"Ys Foto] ANEst

ulA FAARRL ol E | (Adlponectln) A DA (Perilipin) 2 A2F 23 whwlzl 4(FABP4) 9] d 4%
)O o
1=}

S vusiy. o1 A 50 WAlE wle} o] A7) A HbHAQIA(Adipogenic transcription factor)e]
d 24 as Ag¢ ”VWV]E 200ug/me ©]’de] FmolA A WA|Es v (Adipogenic protein)e] W o]
skl

=
B oo B3 2320 AT A4 adE G@s] f8 & A 68 AAsinh. HIRE vk REl2 S
B g

1} o
5FRE 13F7b4] 857 x| Aol(FZEg Y] 60% A3 2o]: D12492. Research diet)E &33te] ©hA
4 ol iz (2289 6.5% A3 2lo]: Purina Rodent chow 5008; Ralston-purina)el B3| & A3k A
FTo7H25%01 % ATE7HE Holm, Atdol Ao FFu| vk FASE HivksE BAS Hdsigitt. olu, AlEH
upg-= w=e] A A A (Jackson lab.)ollA C57BL/6JA] 478 nl9-25 Fdste] 1Y HL77HE AF
T 5FHBE ALREY. AF A 5578 FFAFLS 22.740.35g0|0H | wvk mulg AdE 145He] P
AT 35.011.4g2 T2 FHAF 26.01£0.96g7 AA 3 AFAolE BATH, B AAd 6o AFEH 72 T
o Bgk ml9-20] == 546 R P, X H Aol (FZEE Y 60% A WEAlo]: D12492. Research die
t)E 2UE FASeH, & O] By FEHES ATl &3lste] Y skl g WA 500mg/kgi A
Fogielon, dFd HHoR AFRsE SAHNNUG. A &5+ 2512 T2 §X38 W/ 7=
12A17F 712 aatetglon | &3 X Aols AfRol HER gk, 1 A, = 6o MAFE npek ol
TAH Aol tjxatel A A 2lo] dixkatel vlaE] oF 37% AFo| FUFsIen, A Aol& I e Hvt u}
F2o] B o] By 2EES 500mg/kgo R Folgh oA AW Ao] tizate] vl oF 9%e] AF fa
aYsE B,

AN 7. B3} 2589 AW 9 3 2xo] zA%E A4A

71 AAle 69 BEl mp-2 (gt Ao], A Ao gl uA Aot RAFEHE) A e A4S 10% At
9% ¥ =22 (phosphate-buffered formalin)ollA &FF oA} mAsIH, 12A17F o)A E2E B x24dS
A e 3 60% oleroll A 1A1ZF, 70% gkl A 1A17F, 80% ol gkl A 1A17F, 90% ol g2l A 1A17F, 95% o
Bl A 1A1ZF, 100% ol §h&o A IAIZHY dAI o2 DAtk AW (Xylen)ol| Al 1A1ZHY 3w 9] T 7
S FEeA 1AM 2 AFEAAS AAEIT. Eel 24 (embedding) S AAM F 4ume] FAR ubd
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B gl (Sigma, MO, USA)S wojrty] JFRE T 4 ALE 5

Ho

o
o % 7l AAE vhsk 2el, g Aol Wzl wsl WAl el A% AE A/t SRR,
AN AW @Faddo] FANAUG. WA, B wH) Wi FE2F FelEdAs AW A 279 2+ A
W EA W 9% AdHow oAE AL FAF F AT

AAd 8. 23 F2EZREY 2 fvd BIEEC] 313-L1 AWATAE £35 A &4

{:rl*ih_(preadlpocytes)oﬂ X] s E FEstglen, 100pg/mLe] 23 55 9 o9
Auro] oFS Z=Aeo @M A|HE sl 1 X

3}
Jmo}oau} = gur = 8ol AR H}sﬁr o] B3} 5

u
0 zzy E_._%(1501)r0py1 alcohol) —%—%3}01 AeFe At M2
13T, S RIEE F a4 FRe¥E FIHEL 2ygog ¢

e X =2 7 L5 ev
1

Control MDI Orlistat

(B)

Preadipocyte differentiation

(% control)

120

il

Control MDI Orlistat 400

]
o

N =2}
o o g [=1
' 3

21} F=E = (ug/me)
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Cell viability (% control)

140

120

100

80

60

20

1
(g
W

Triglyceride content (mng/me)

2.5 -

2.0

15

1.0

0.5

i

A

1N

Control 1 200 400 1000

B F=2(v/nd)

JJJIn

Contrel MDI Orlistat

23 FEZ(pg/ne)
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200X

40X

200X |

CHCI, BuOH

(B)
120
*
§ 100 -
&
5
= 80 1
£ 8 2
5
o
%-;c:' 60 - # #
g =
A2t #
E 40 - o #
o
2 H
0 . . - - - T
Control MDI DPlI Z£E& Hxn EA CHCI3 BuOH
=28
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