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Effects of Fragaria Orientalis Water extract on Adipogenesis and Cell Differentiation
in 3T3—L1 Cells

Moon—Yeol Choi*, Mi Hyung Kim, Mi Ryeo Kim’

Department of Herbal Pharmacology, College of Korean Medicine, Daegu Haany University, Korea

ABSTRACT

Objective : Obesity, which has recently been rapidly increasing in the obese population, is caused by an imbalance in
energy intake and consumption, The reason why we need to manage obesity well is that the prevalence of complications
such as diabetes, atherosclerosis, insulin resistance, and cardiovascular disease increases. In this study, the effect
of FO (Fragaria orientalis) water extract on fat metabolism in 8T3—L1 cells was observed to develop a new anti—obesity
material based on Mongolian medical books,

Methods : The effect of FO extract on adipogenesis in 3T3—L1 cells was observed using DPPH scavenging, pancreatic
lipase inhibitory activity, MTT analysis and Oil-red—O staining method. And the expression of proteins related to
lipid metabolism was analyzed by Western blot,

Results : The FO group significantly increased the DPPH radical scavenging activity at 5 mg/ml compared to the
positive control BHA at 0.1 mg/ml, In oil red O staining at a safe concentration without cytotoxicity, lipid accumulation
was significantly inhibited by less than 80% compared to the control group at all concentrations, Moreover, treatment
of FO significantly increased the expression of proteins related to lipid metabolism, such as p—AMPK and p—ACC, in
3T3—-L1 cells, and the expression of CPT—1 tended to increase in a dose—dependent manner, However, the expression
of PPAR—y was significantly decreased in a dose—dependent manner,

Conclusion : These results suggest that FO water extract has a potential anti—obesity effect and are expected to be

utilized in the development of materials for obesity prevention and treatment.
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I.A &
AARA7)F(WHO) Q] Bio] waw 2022W AlA H]gt
JATE 109 FL dojala, o] 309 Ao ¥lste] F uj7}
Z7het Ao}, Fulgt Q17 F 89 79008 H A9, A
A

HTHE2 ALE, FUL5 IA7tA F55tL L AL
COVID-19 dfa oz vl e] 7 A& o ostE
k. "9 7|17 5449 AE 4] 9 AA g5 ] Wil
o]5xt ofe] YAtol| gt AAT A AL ATl FFS
o] X vlgk g2} F71e] Wele] H Y,

H| Rk AL oot A 27 7] AlE fdehd, ol=
Ty, 18Y, SAeHAEE, Jded AT € AEn
AL ZFe st Ao olojWTy o3 AAEL
BA7R o2 S DEA7|ER FAFHQ A wet BVt Ba
st BigtE Ao Ao st gt} B[Rk FE UHTF
=4 AFHe AA F HAE Qg oA AFHeE 41 Ate] 9
EHFOE Q3 WA ALY fHF K% H|§ho] 7]
stha oA QoY wial x]uF 232 (white adipose tissue,
WAT) o2 &aixl ARG BEdt FH-2 HRhs op7| A7),
ol AMHAFANEZERE MEL AFAEY FAHAI &3
AAZL] 2715 F7H7]= F 7HA dAYE A o) o7k
e}, wheba] AA2] 2719 25 2% 2-she A2 AW
A3} vke JASHE Aol FRa Y

H|TE B 9] 7|22 B AAE I Ay FFAHA
£32 E7155] i AAY 7+ BE sjEEd], 990l
=2 T ST ALF A5 T2 AAYE =5 Yot
a1 F AAZF A= 540 4 AAHT A=l 7] o
2ol AAFEA 9] Fa% A2 AHGHY, AARA7] of
Alo} gjEF 7]&(WHO, Asia—Pacific Perspective, 2000)
2 Ael opxjotele] AWEFA|S 25 kg/m® oA H|TE, 23
kg/m® o|AE FAF o2 FESHL $uets o] 7|E S
g3t Qo AAFAS 30 kg/m Y BE Freg o 9
AL 108, o2 QIg AFEER 20%, B4359] 1F-2 34
ol F7tElE AR dA ot E3E HTRE A7
FEFS v By ot A REE FHSAITH AlA
BA7|FE= ANAF SR v|gte 2 Q1% o7 H| &0 2~8%E
A gkl skt

olof Hlgk X &l et thHd A=t X3 Fo|m H|qhe
Ao wpt vjerE QY o2 AR 0], A &5 UL
P8 Fo| LAH R XZ=EI G}, H|THY] RHo R
AeA 24 8 vE Yol uErAsht ot A&
o= Eotal AFaFel AFotA Kote A FEXER ¥
$& A2Z s Ao,

HREA| 2 A= 2A F5:473A 00 &8st 489 4§
F= A, FFAAA & x| FEste d A X
9 AT ZEst F4F A= FAR RS
QHO ol5e vl W), A7) ARAR FEE S 9
A71H o2 Fol AHEEIL Yl HTXEAR lipaseE

%t
2 o

2 4

1
>
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3= Orlistat (Xenical)@?} GLP—1 (Glucagon like peptide—1)
84 a5Ae Liraglutide (Saxenda),
Wegovy) @ E3EA|¢l Pentermine/topiramate(Qsymia),
Natrexone/bupropion (Contrave) S°] Ath FSE HF
A4 71-E T3 T EAR FL5HA FDAY] 5l -2
Orlistat®] 7%, ©AYE, fids, AYH 9 oy s
F7F AL HERY F5 Fof 59 FRES {EE
E3 FT FEUY Q= GLP-1 87 5A19 F$x A4t
A 37 84 S2d% 71 5 FEEol Ak RauEy
ATH?, wakA F 2ol o] SFERT} Bahgo] H1 ks
AF 24 ATRH AA 24E L83 A7 Bol o]F
oA Qtt, B AFHAAE o] AW AFE o A
Fojet ok A B2 FYULRE AT HRE Alo] FE-&
e BF ok, vt A EY ofR = O 5alv) 1
HA o2 gher] W Ak [ £ dE daido] s
71674 A& 2 9 F /R JdZEHH HT X Ro=
Be =S & 2o A7d,

Fragaria orientalis Losinsk (FO)= X540, thdA, &
uli AER =, FF, Ao 7 9 F=ol e ExT
Y opggy|2 BTl FOX A AHgslr] Y8 A
Z99}1 71Eo] ZelA Qe EFor!” F wE: YEHEHy
EAo tigt Avts W= YA, FEgH o g
T= FE5T Ao, wetA £ A tolAs ANAFAE
E3A7] & FOE AEs & A8t 9 oAb T o
& B45t etk a5 BUkeksh

Semaglutide

[EA

ol

o R

I. Az 9 3y

1. A& Az

B A¥ o) AVRE Fragaria Orientalis®] & 2582 %
s 9ot ghe AT 9 FF T YT a&Q A

] ZFol AHg31H T FO+= B& Uburkhangai aimag
oA 747 AFHANLH, HF F Axsc A2E A=
4948 AH A28 Y28 4TT )2 BT, A=
A 200 goll 10844=2] DW (distilled water)S H7}st 5,
heating mantle (NP33.1, Pilz, Ostfildern, Germany)<
ARt 100ColA 2412F 7HESEAT, FEHL o itsty
FFES H22 JF3EH5F7] (RE-301, Equipment Co,
Zhengzhou, China)® ¥Z3}¥on, ©]F freeze—dryer
(7753027, Labconco, Missouri, USA)S AMgsle] SZ2A
2% £ 350g2 ot £¢ FHE dxd FEE2 AHE
A7kA 80 C oA ¥EET F AHESHAT

=

(<}

2 =
>
okt

2, ¥y

1) DPPH MXt 305 &3

AR Fol % 4L Blois'®9] HhHS R este], DPPH free
radical £2AHOZ ZA3}HY, 5, 1, 0.5 © 0.1 mg/mlE
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3T3—-L1 A&k AFA| 22| B3} 9 X9 WA 0| u|X| = Fragaria Orientalis L, & $2&52] 9% 51

A%t 2B 0.1 mg/m FAAHWZE Butylated hydroxyl
anisole (BHA, Sigma, Missouri, USA) Z+Z} 100 wfo 0.2
mM DPPH AJ¢F (2, 2—diphenyl—1—picrylhydrazyl, Sigma,
Missouri, USA)S 50 w® H7}8F ¥ vortex mixer
(G-560, Scientific industries)2 &35}, 2}4E Al oA

3087 A2oA vEEAAY, 1 &, vhgHE 517 nmE &
=2 Micro plate readerE ©]-&3lo] &3stg ),

2) Pancreatic lipase &4 =X

pH 6.8 Enzyme buffer (10 mM Morpholino propane
sulfanic acid (MOPS, Sigma, st. Louis, MO, USA), 1
mM Ethylene diamine tetraacetic acid (EDTA, generay,
Shanghai, China)°]l porcine pancreatic lipase (Sigma,
st.Louis, MO, USA)E 2.5 mg/ml =2 o AL},
porcine pancreatic lipaseZ} £ o] 1= enzyme buffer
¢} pH 7.0 Tris buffer (100 mM Tris—HCl (Affymetrix,
California, USA), 5 mM CaCl2 (Duksan, Ansan, Korea))
ot FO &5 47t &8sy, 37T oA 1587 vigFstart.
HjoFo] E4Y &, Substrate solution (4,184 mg/ml
p—nitriphenyl butyrate (Sigma, st. Louis, MO, USA) in
Dimethyl formamide (DMF, sigma, st. Louis, MO, USA)E
A7¥ste] 37ColA 3087 wiSA|A Micro plate readers
o]-&3lo] ZFE 405 nmolA] &3

3) MIXZ HHQE

3T3-L1 A9 HAFAEZE American Type Culture
Collection (ATCC, Manassas, USA)o| A +3}o] ALE-3}
Ao, high—glucose Dulbeco’s modified Eagle’s medium
(DMEM, Thermo Fisher, Massachusetts, USA)°] 10%
bovine calf serum (BCS, Thermo Fisher, Massachusetts,
USA) 9 1% penicillin—streptomycin (P/S, Thermo Fisher,
Massachusetts, USA)E &3t wix|& AMgste] 37T, 5%
CO2 A0 st olF, B3 WA (10% fetal
bovine serum (FBS, Thermo Fisher, Massachusetts, USA),
1% P/S, 111 ug/mé 3—isobutyl-1-methylxanthine (IBMX,
Thermo Fisher, Massachusetts, USA), 5ug/m¢ insulin
(Thermo Fisher, Massachusetts, USA) % 2 uM
dexamethasone (Thermo Fisher, Massachusetts, USA) <
2sHE High glucose DMEM W1X)& AHgste] £2t2
=38kgTh 48417 3, 10% FBS, 1% P/S 2 5 ug/ml insuling
Lokshs MR 2 weste] 5t AAl 22 wjgstlct &

E20.05, 0.1 2 0.2 mg/ml =2 HjR| e} 22 2HoR
A=y

|

20 e
o

4) Cell viability &4

FO & F&E©°| 3T3-L1 Alxof| "]z 545 gotr7]
A3, MTT assayE o|&std &Hstqrt. 3T3-L1 AlZ2E
0.2 x 10° cells/well?] =2 96 well plated] B35}
37T, 5% COx 2L R 24X AZAHY, g & F&ES
FEHEE 24X HEstEth 2447 &, 1 mg/ml FE9
MTT AJ9F (3—(4, 5—dimethylthiazol-2—yl)—2, 5—iphenyltetra—

olium Bromide, Sigma, Missouri, USA)& A7}ste] 4417
U TREAIFH T AT TS &, S AS A ASHL dimethyl
sulfoxide (DMSO, Sigma, Missouri, USA)S A &3te] MTT
formazan< 9] 570nm SZEZ Micro plate readerE
ol-g-sto] ATt

5) Qil-red O &4

3T3-L1 A AtAazo] gt A £3 @ A &4 o
Aol g FO & F229 S &lst7] Hsl, Oil red O
HAE APt Az B3t AdE= <t 28 FU=
WX E nestgen wix] wA )zt 5 4 &% 0.05,
0.1 %0.2mg/ml =2 A A3t £33 8YU &, AlZ
NS AASIL FFFZE 33 AlA §F T pH 7.2 cacodylate
buffer (100 mM cacodylate, 2.5% glutaraldehyde (Sigma,
Missouri, USA), 2% formaldehyde (Junsei, Tokyo, Japan),
5% sucrose @ 0.025% CaCly (Duksan, Ansan, Korea)2
4T 247t Bt 25 1At o] gRdE AlZze
SHSE AlE 392, Oil-red O AlF (Sigma, Missouri,
USA)L 2 % 5 Adzxstgitt, G4F 3T3-L1 AlZ4 A
ueters 22317 98] 100% isopropyl alcohol (Junsei,
Tokyo, Japan)Z A|W& %359 520nm &F=Z Micro
plate readerg ©]-&3to] A3t

6) X|ZICHAL 2H21 CHHE 85 =

3T3-L1 A% AgA|ZoA DAL B el 2o
g FO & FEEY afE &els7] 8, western blots
A3YPstgct, Alx 237 APgE= 5, 2¢ F712 AE
nstgem 72t 2E25F FEEE 0.05, 0.1 E 0.2 mg/mf
A HEstHot, B3 8d &, AE wjSAE AASIL
DPBSZ 33] A3 3§t 3 Halt™ Protease @ Phosphatase
inhibitor cocktail (Thermo fisher, Massachusetts, USA)
7F 235 Ratio immunoprecipitation assay buffer (RIPA
buffer, Thermo fisher, Massachusetts, USA)2. 2 X &=
NEZE g5 oA Fold & 3087 lysisstt. o],
13,000rpm % 4T XA 3087 YAEY & A5AS
AF8te] Bradford Aok o]-§-sto] Tl ek AlYstict,
30 ug?) ThlAS B—actin (1:3000; dilution, Cell Signaling,
USA), AMPK (Adenosine monophosphate (AMP)—activated
protein kinase), phospho—AMPK, ACC (Acetyl—CoA),
phospho—ACC, PPAR—y (Peroxisome proliferator—activated
receptory y, 1:1000; dilution, Cell Signaling, USA) @
CPT—1 (Carnitine palmitoyl transferase I, 1:1000;
dilution, abcam, USA)E ©]&3}o] Western blot2 A 3§35}
gt o]& ECL reagent (Amersham Biosciences, USA)<
By 9hSAA A2E HEE AESH £, image analyzer
(Uvitec Cambridge, Alliance, England, United Kingdom)S
o151l 7t QiAje] WH HEE BASATY,

7) B4 A
BE dlo|g ] EA Al SPSS statistics (v. 27.0, USA)S
ol g3t Haxtolo] tigt Fol4 HAHL one—way analysis
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of variance (ANOVA)E o]|&3dle] EA3l9 Tt Duncan's
multiple range test& AMEStY] Z #9 FAH S48
p<0.05 o9 =F A AFst A= B+ £+ #EH
A2 FASHA T

m. 2 I

1. DPPH AAZ A% &34

FO 2222 0.1, 0.5, 1, 5 mg/ml == )5} DPPH
2ASHE &A% AT, FO FE2EL ZF 80.63+1.2%,
81.41+0.46%, 80.76+0.55% % 103.4+5.05% 2 %A
=2F¢l BHAY v X FoflA {23t Z718 vyl
H(Fig. 1).

120

80 {
40
20 A
0

BHA DL

DPPH radical scavenging activity (%o)
2

FO (mg/ml)
Fig. 1. Effects of Fragaria Orientalis water extract on DPPH radical
scavenging activities.
Data represent mean=®S.E. Non—overlapping or different letters
above bars indicate significant differences between bars according
to Duncan's multiple range test (p¢0.05, n=3). BHA ; Butylated
hydroxv! anisle (ma/mQ).

2. Pancreatic lipase &4 244 “]X]-'E gF

(e}
SEl pancreatlc lipaseE WHEAI H, ﬁxﬂg(%)% AlAkst
Fot Ad 23 FE2E 1 mg/mloA pancreatic lipase 24
A& Table 13} Zo] YERth FO A& 1 mg/meolA <
pancreatic lipase 4 A a1t= gi2 div] 49.2%9] &
A&& HHHTable 1),

Table 1. Effects of FO on pancreatic lipase inhibition

Pancreatic lipase inhibition (%)

Mongolia medicine

Fragaria orientalis 49.25+0.16%

Data are mean *+ S.E. Pancreatic lipase inhibitory activity of the
FO at 1mg/md
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3. Cell viabilitye] v]Z]+= H3F

FO £&E9 3T3-L1 APAFA| ZANXN 9 NEZZHS Lot
B7) 98] Z+2+ 0.1, 0.2, 0.4, 0.6, 0.8 D 1 mg/ml BE=
Agste] B Az Nz 2L 747 118.02+1.66%,
114, 44+0 91%, 115.42+2.14%, 106.5+2.7%, 63.77+
2.08% 9 31,15+5.01%2 YETH 3 0.8 9 1 mg/ml
%501]*1 FO A& A =E iLOHH AE YEEo|
80% olAFol itk (Fig.2).

€ s €
ed
c
b
40 A a
20 A I
0+ . - - . - -
coN 0.1 0.2 0.4 0.6 0.8 1

FO (mg/ml)

Fig 2. Effect of Fragaria Orientalis water extract on cell viability
(% of control) in 3T3—L1 cells.

Data represent mean=S.E. Non—overlapping or different letters
above bars indicate significant differences between bars according
to Duncan's multiple range test (p<0.05. n=3).
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Cell Viability (% of Control)
S

4. AYSH) v = 9%

3T3-L1 A AFZAZAA FO FEF0] A Z3F o u|
2E IS gotrr] Y 0.05, 0.1 H 0.2 mg/ml FE2
AEe & AEZ ff A& gist 532 Oil red O FAS
=3 v)w 48t 1 A3, 72.85+2.08%, 40.76+4,84%
2 21.66+0.3%2 BE Exo|A x| ¥s] 80% ult
o2 yeigon AYAE 23 2 M £ JASE 5=
o]z o g Yetgtt 53] 0.2 mg/ml 9] FEoNA 7MY At
2l A% JA &35 Jebl it (Fig. 3).

:E‘I-I] r r
gll]l] -
-]
3\; 80 c
g
-
b

Eaol
g a
L ]
EZI] B .
i l] i i i

CcON 0.05 0.1 0.2

FO (mg/ml)

Fig 3. Effect of Fragaria Orientalis water extract on lipid accumulation
(% of control) in 3T3—L1 cells.

Data represent mean=S.E. Non—overlapping or different letters
above bars indicate significant differences between bars according
to Duncan's multiple range test (0{0.05. n=3).



3T3-L1 A%

5. Xléltﬂ*} T S o) uA = ¥

0 FEEY anE IAsty] s AEAA B AR
p—AMPK, p—ACC, PPAR—- y ¥ CPT-19] iz o3
v 2 £ tH(Fig 4a—d). ME W oy A 3d Al
AA 98 3= 849 AMPK(phosphoAMP—activated
protein kinase)9] QUASH= ti2Fof H|s| BE Fo|A 7t
st Ao 2 HAEUY 53], 0.1 2 0.2 mg/ml ] F=olA
1.58+0.4 ¥ 1,92+0.212 {23 F7p7F B2 UHFig
4a), AHAA o BoJdl= G491 ACC(phospho acetyl CoA

carboxylase)] 214k HA] FOE 0.05, 0.1 2 0.2 mg/ml2]

(a) _
p-AMPEa b | man - »
AMPKq p | ——
L
g b
=1 S —
"'_‘% L5 - ab
= a
E 1
=
é 0.5 |
Z
04 : : :
DW 0.05 0.1 0.2
FO (mg/ml)
(c)
PPAR-Y b | e o e
fractn b | e ——
0.8 -
E
7 0.6 1
E 0.4 -
£ 02
=
=
= o
E 0.05

FO (mg;mn

e

Az B3t 9 A Bl vA = Fragaria Orientalis L. & F&&4] 93 53

T2 A3 #olA ZZ 0.79+0.05, 0.88+0.007 H
0.78+0.050.2 tixe] H3 K F7H EAtHFig
4b). NAhALE ALAE &3t FH 2EA] PPAR—y
(Peroxisome proliferator—activated receptor— y)¢ &
A HEe BE 5% 2804 0.43+£0.05, 0.39£0.05 &
0.45+£0.052 §9% ZAE B AhFig 4c). ZHAF Akste]
Fo35l= CPT—-1(Carnitine palmitoyltransferase—1)2] &
Wz Hge Hx oFFOoZ (,36+0.03, 0.41+0.07 H
0.42+0.062 Z7}3}9cH(Fig 4d).

b .
(b) p-ACCH o —
ACC P P -. i
— 3 T
i
= LD
'En
£ 14
=
2154
g1l =@
S 05
il
04 T T T
DW 008 0.1 0.2
FO (mg/ml)
(d)
B-actin p | ——
0.6 -
= i
B 05
-
£ 04 -
£ 03
2
= 02
=
=
& 01
0 ; ;
E DW 0.05 0.1

FO (mg/ml)

Fig.4. Effect of Fragaria Orientalis water extract on AMPK and ACC phosphorylation, PPAR—y and CPT—1 protein expressions in 3T3—L1

cells.

Data represent mean=S.E. Non—overlapping or different letters above bars indicate significant differences between bars according to

Duncan's multiple range test (0¢{0.05. n=3).

v,z %

HEE HGAR] AW ANEHoR frEe Yo
A 459 T3k 3vl S7ME FEES T F8 3% B 24
oftt?. EG, 20159 FRY AW BE AT BAA &
BMIA & A AAZCZ 4009 B AgE oF7]sta 19

oA T o] Aof] S E Joy| HoF EEE]%]E}_ZO)‘ H|gke
2ALe] 4] Hof et IS vA = A2 T, HEH
g 9 vjdIgA X]Hc} P Ase w3 oheket Tk oA
Azlo] vrgtal WAst o] Qup?, gu|ul okEof= R|ure
Eajshe #7 2latobAl JAA| orlistat E AL A A2 o]
OFE Fo] Jdou, AEE AAst= B2 FESO] EANA
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AETA A, 7, B A4 2 o AEY S 5 A
Zkgt Bakg-o] 9@ Ao] QlojA AglA EEE AT, whatA,
bdst matA el 22, 53] Funt S 2= AAE
Te o] Zem PP, olo), B AFNNE FO (Fragaria
orientalis)®] Jv|T A5 A=3s17] Y3l 3T3-L1 Ao FO
E FEES AYst A &34 A a1E £45H4H

APt AEH A AW 23 W AW 53 9 A A2
B3l2 A3 Lim 52 7154 22 AL 479 9%
o2 oprtolHE], EFH|E], Corni ¥ 2T]9] A& FE2ES
A&t DPPHY| gtdZzd &A%< 3Rt 1 A3 0.5
mg/ml 71EO2 50% oS AR T EIZ LEHT
E?ﬂ 22 HYFE FAsso] Hold Ao g gzl 5EA

<9 9] DPPHY] 2tz £&A50] 93.60 %, %Qﬂ%‘_é 5

Z°—'1°l 79.38 %5 WERH AL ofatolde], AL, EFHE]
&0 2 2 g 245 YA o) lé Aol A
Ueld FOQ] 3HARS A TS 80% oA 2 43 avE
UERe2 AARITHFig. 1), FO A2 543 545 Ue
WA o= 1Y WollA A A8 2 AW Az 23 oA &
5 TS dHT ke & EFo R YEyton,
0.05 mg/mee] ¥ FEoAANE 80% ©]etE thzxe] H|s|
A A W A A2 £33 §-5HA JAISHATHFig. 3).

AMP 2743} gl g 7]UA(AMPK) & F23 Al oy ]
Aot AMP 843} thiid 7]UA|(AMPK) S B4 38t
AL 53 FEE JAIStAL 0|3t HEE FAAALEHN H|T
g AL Aol & A 5T 4= e A Ao FAF 1
o] gtb® AMPKY| theAEgo 2w a3z ACCE A
WA Z A A AL A F AbSte]] Hofdte A4S 2Ede
o 209 542 T2Y-CoAS AT, =, AMPK

A4S SAJStEH 2 WS FAAI7= ACCY] Q14ESHA] 7] 3L
EE443} A7I9, 2 AR CPT1Y] 84S 71713 A4t
ArsHg S7HAZITH FOE A2t 9 AMPKS] 1AHSHE &
A%t Aut, BE FollA 2ol Hlal] F7lete FFS E4H
om 53] 0.1 % 0.2 ng/me] s=oA F23t F7He Bt
ACCY] 14Hs}t T3t asEolA (o8 $7He B AtHFig.
4a=b). °]&= ACC7} AMPK ¢4tsto] 93t ACCY QlAtstz
sl BB S-S AARRIT 72U Y B EY Hojas
I(CPT-1)+& T2Y-CoAE A5lo] AL HAA7|1L,
AAE AHate] n|ER =0l o] f-As} BYS AT,
£ Aol izl vl fY3 $7HE HolAe ggtort,
T oEH R FUbeE A UEHL glon ol 1
T FUFE APBAEE AR AS e el HEAIE
A &3t $-8A(PPAR)S 3T3-L1 AHA|L 9] E3to]
Z 83k A} JIAR PPAR- y+= PPAR A Bjdz|e] /44|
olty, PPAR— y& AWAZ A4t A% ol 2(aP2)
ARLS] AA|E Eo]F AMA QL AP FA|Z 24 AR} 69 743
aolm, Ao Tojshs ot AR HE S &4
3} AT, B Aol A PPAR- 7 % $:30] BE FfA4
FrolatA st AA 2] £317F BE oA 35
AAE At AP Folsts AR wdo] AAE
= UE AAFETH(Fig. 4e).

9l9) mE Age Fgd Bu, FO BEZBS =2 gt
5h5-2 7HAm, 3T3-L1 AlZol A 22 o] folatA oA
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=9I, ACCEH AMPK Q14Fst7} §-9J5HA] S7b=qich, E3

FO A2 ¥A] PPAR— y& $-0l5}4 ZHAAA dujut G50
ot AE At olgd AHE B9, FO FE2E2 A
HAAC Bolshs At wd, ATz Bt °
ARl 25tE AAT = Y& AR FE5EY, getA FO
FEEL 7|E A EA Y ¥&%§-_ Hazlehs Ad A4

2, W A2 9o A2 B8Y 4 U 02 Iy
Bioh B FO 2329 AYAE o 0 A% it Aol
B BHS AF FEAY U /1A 4TS o) Sheol
oF & Helt,

1. DPPH 22 &A% £4
AN T At NS

2. Oil red O staining 23}, FO FE2EL ZE =794
FYtHA A £4& A s
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