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The effect of swimming plus hypolipidemic agent on obesity
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8 o vk thARS S WS Bl St B e 857 1ATAlolE AF S FolA 1A B
A 2AQ1 Hin]Beo]E(fenofibrate) B4, 4425 T=AY 2 fenofibrate?}t 49252 HatAgo]
H|THS 2 ASH=AE XA, fenofibrate®t 49252 BMEA W] fenofibrate THEAgof vl G320
2 H|TE 285 =XE A5 Fenofibrate G54 =25 D54 LE oo H|a] vyt
Y 9450 F5A, AHRA, 4 AAGE D ALAE 715 FAAF . F= fenofibrate®t =32
9] WAy =& 7% fenofibrate TEAY =& -9l HI5| H|TH} TAH 3*501 o gnHo=
HaE et tizol Hlsf fenofibrate G=41, 425 S=A 2 fenofibrate?} 4259 A
nE dY ano £218 AAXFL 2 de fenoﬁbrat o} =452 WA Yol v IS g3t

Ao ZHN AT o] HAHE A5 HAEE dASETEe A FAT AYE AASHL Sl

FApo] ¢ Hjgh nBEelE, FFEE, FRA, AJYEH R

Abstract @ Obesity is frequently associated with metabolic disease. This study showed whether
fenofibrate, a hypolipidemic agent, swimming and swimming combined with fenofibrate (: combination)
regulate obesity, and whether combination is more effective than fenofibrate on regulation of obesity
in high—fat diet—fed mice for 8 weeks. Both fenofibrate and swimming decreased obesity—associated
factors such as body weight, adipose tissue mass, serum lipid levels and adipoctye size, compared with
control mice. When mice were concomitantly treated with fenofibrate and swimming, combination
reduced further the inhibitory effects on obesity—associated factors, compared with fenofibrate. Both
fenofibrate, swimming and combination decreased serum glucose levels, compared with control mice.
The evidence is presented herein that combination were effective to control obesity and serum glucose
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levels, suggesting that swimming combined with fenofibrate might contribute to inhibition of high—fat
diet fed—induced metabolic syndrome.

Keywords  obesity, fenofibrate, swimming, body weight, adipose tissue mass

1. M B o= frata Folu13]. +9=-Fo] Hwt
TE gddss MARIHE AddTsol 2
Hgke. 425 o9t 4HH of]#] Ato]<] AHI Qe EAEAR wThe]l fIE bRl H
=@ or WHEE A9 AUAIE AFEA AN s HH dEdE 8459 55,
o FAEe ez Zldnh BT A29 o BYZG A 2 Y &0 T HULEHETS T
wH, 1S A 9 SHAsE 5 gASsE A apEor ZAXZIH14,15]. e 1
o AN I #Eo] Jenz ARISS AgAjelz Hlgto] fH 71 FoHE FY&
HT-S ooty X 2ot B2 k8-S 7]89] T2 HU #BRE A4S WA A
T 9oH1l. (viceral fat mass), B4 & & ZH2EIET A
Hjuke 94z gol ulEH| Ao wrist dek A2 A (Low density lipoprotein, LDL) %
AF, B s, 258 75 79 4 & Jed =5 HaAFTHI6)
2 QI FHA YlEe] Bt oz 245t ozl wirte] F8 ZHUAR! peroxisome
v E T Agelse mpste] uhdg Asto] e proliferator—activated receptors (PPARs)&= 9
For ol It Aol Wi KF/9AF Fo| EAste s=2 84 T stuz AE
of Atehd AAggel Wtz Qs RIS} iAol Beld g RS 2dste AARIA
HA Z7lEl1 Q) ZAolth. E3| 1 A|HHA o] (transcription factor)o]th. PPARsOl= a, B(E
(High fat dieH)+= HTHS doZ 4 Q= Az = 6), B v Al FF isotypeo] &HA Slo
2] F7tel 2ol T3 291 F sholth2,3]. ™, o] ¥ PPARa+= AHolatz-g3} Hnt =4

DAFAelE HAF FERAS At Aojg 4 o TAT AFE FrHI7.18].
At dixwel Hs AW AR FEACL 1P A=AZ g &#A Sl fenofibrate
AA5] Z7}E)QlH4]. PPARa activator® 283t} Fenofibrate©}

lorr

HutzHo] ©MxQl Aure Zza] zHo|at ZAgto g ZAstE PPARa ¥ 9-cis retinoic
I AFHY o1 YAUF LAHQ LEo 19 adic receptor (RXR)T} heterodimerE ©|& ¥
o] &4 glo] ALRAE EWHor FAAZT P S vt S o e o e R RS RS P )
3 der Jlernz[5], +Ead HT} At peroxisome  proliferator  response  elements
=50 odl} B2 95 Wi ATALE = (PPREs)®} Aetsto] A Gxte] HAbE S7HA]
shfolth. 252 ouA] AHE F/HAA YR HOEHA AddAE  2ERH9-210
Aot FFAE A2 EF FEAT Fenofibrate= PIEZE2]oto| Ao A4t Atelzt
(triglyceride, TG)®] FEE HAALAXITHO6-8]. & &S VA EF S-S HAAFCREH,
gt 52 EAZAAY glucosed] ol = SVt 25 SAAT ALAHRRE] 2FFo] HAaHo]
ARerH Qe APAS ZHAsHIE9,10]. AYFAE FAAZITAL B s QITH22].
AL o] A7 5 AW o8-S FTHIA sl A SEES AWkl A =Sl 9
WA AT A Agxd, oFEAY, *FAY 55 9=A

TAAR fAt: 252 85 & SU2HES Wohs AeHe Aldxd 9 oFEAls 254
ALl ZE A HES ZAXHeEN AA Wt Wshs Zlo] & o Al ZAor o
AE skl AAEA AgS APty As 2 Qlek. GAadAIRE R FHolA fenofibrate?t
st g3t 9otn BaET 9rH12l Ed] & Ao L= (umping  exercise) 2] WA
gexzo WA mw, Lo &Ao] Wl wre oF  fenofibrate TEAEO] w8 wu]HFZ(bone
gt @502 H|Uel L0l QAR SojA @ microarchitecture)?} ZU % (bone minera density,
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BMD)E 7WAAAe=z TEH Fo3t J3F
S YeEUIoH23]. TS dubAlol(chew diet) S
AHAS A2Y T (type 2 diabetes mellitus,
T2DM)e2 H|gto] §rxl =5uwde]l OLETF
(Otsuka  Long—Evans  Tokushima)  FllA]
fenofibrate®}  ZE7|(run)Fo] WAL
fenofibrate THEA=e| vl H|LZA AL
RAsEETH24]. o] et APATFEL fenofibrate
o &% o] WA o] fenofibrate Tl H]
o QIAle]l A7 FstA ARt AS Al
Abstal Qict. v aARkAlol= Higto] f g
FelAfenofibrate?t 4-F-252 BEATo| o7t
HgE xdo ofgt A= obF] wlH|g Ay
=4

w2 dAYE axRlolE A
C57BL/6] miceE olgst 1AEF X 7AQd
fenofibrate®} 9259 WaAHo] fenofibrate
=X o] vl HRHAAE gHor Fst

=45 ATtk

2.1, Hxz

2.2.1. A84o]

AP AMEH AtRE 45 kcal®no] A|Ho] g
S5 axFAlo] AR o]H Research dietsAHNew
Brunswick, NJ, USA)9] D12451& ARSIt
Fenofibratet= SigmaAH(Sigma—Aldrich, St.
Louis, MO)2RH sty & Z=2 9] 45%7t
2151 nAEAo] Atge| Hriete] ARgStlch
0.05% wt/wt) (Fig 1).

pe¥ogse

Fig. 1. The chemical structure of fenofibrate.

Ol

222, AERF
BE AddolA 7585 wild-type A
(C57BL/6] mice)E EHIRHo] 2% 2 (Chungbuk,

Korea)25E FYsto] Argston, o =
oA 12h light/darkness cycle 7 StoflA Ho|
ot 25 FES| FHA ARSSHATH

g%loﬂ AHgE BE A Fe ARV 8F
B9t aAYAo] Alm (High fat diet: 45% kcal
fat, Reseatch Diets, New Brunswick, NS A
stk 4 A= TR 405 &, 1A%
Aols gt tixz IEMH  F), fenofibrate
0.05% wt/wt)g TLALAo] Atzmof AojA A
At 2FH/FF F), F95S AAE IF
H/Swim F), I3 0.05%
wt/wt)Z7t AH] 22 FHstdaA

fenoflbrate
FAlo] AtRE 4

FY9LFE AASE 15 H/FF/Swim H)OE
Fotah BE Aol AME FAY = 4 1

F 7 87t (n=8/group).
HE AY 2 45 23] Alse 545k
7

I FHAE Fol7] 124 Aol AlmE A|ASHAL.
AR 85 &, AL AFste] 4TCoA AT &
A AR E,200rpm, 201, 4°C)sH
HE dolor A2 A 54 & AL o
742 -80°CollA Bty 2 A7 ZEAY
229193 5<2ANo. NVRQS AEC-13)& ¥of
Algstart.
2.2, H3Yy

221 #9255 ==

FYeFS AN A FHe 35£1TC

water bath (ImX1m, Jeiotech, Seoul, Korea)®]
A 1FL 594, oFF 1AM, 8% B8 =9
25 NG, HoIATE o) ok el
A fenofibrate, =925 % fenofibrate@} +F2
o WtAgo] HgtxHe| njxE= JFE XA
gt AFolBER, ARE 24X7F FFEIL 59
52 il Aoz Az o 11X AAlst
A

o

L

ot16, 25-271.

2.2.2, ZZA Y5tz B4

W 28228 10% phosphate—buffered
formalinol A s &<t AASHEE  Paraffin
section (5um)& Heh AATEE AAIRE &,
hematoxyind} eosin®2 HAstTt M3 X

212 An)F stollA TSI Image Analysis
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System (Image pro—plus, MD, USA)= o]-&3}
of Feloty Wske BT,

223, @A &9 AANEY ZET} T B4

A &o AHAEY ZEd FEE S4%
)2 A H(Green Cross Laboratories, Gyeonggi—
do, Korea)ell ©|=|5to] Z43}30rt.

224, Zx AFF H3L HA (Oral glucose
tolerance test, OGTT)

A9 8% &, BE Fe SAHY 35 F

BT Fol AAE AAsHEE. FolAl 2=

ol (Zg/kg body weight, dissolved water)&

T _115_0:10} = oioﬂ 5\_/] iEI‘J— L.—_E 305_

Aoz 5% (0, 30, 60, 90 ¥ 1208 %) &

Z77] Accu—Chek Performa System (Roche,

olgste] ZA4stairt.

l.ﬂ

i

op OSL

2
<!
s

E

Germany)E

2.3, SAuH

RE ZF8 mean + standard deviation (SD)
o2 BASHAT. SAEAL fenofibrate, 9=
5 9 fenofibrate®} 44252 WA o] H|gh
I BHE QASEFA, ALEA, @3 244
= 9 APAze] 37]) ot ohzt gxHe|
omgt FIFs HA=AE A e,
SigmaPlot 2001 (SPSS, Inc., Chicago, IL, USA)
£ ]85} unpaired Student’s t—testo]l 25 1
F 1 sAALR |{o§ Aol EASHA
[28,29]. fol4F2 p<0.052 A5t

3. ZEat ¥ nF
3.1. SR X|UXZXIZ27e] Hs}
AN E2 AF-A5 E(height—weight tables),
A7t AZ(health body weight), AR
(body mass index, BMI), AIAFLAA AR (body
composition system, BOD POD), &35 =73
(WstALSFA 54) 5= olgsto] AL
oF AAHlE&S EAstr BEASE AAchH
AtaE ggota o HekE SAsks AE=
de] ARgshaL ITH30].
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01 fenofibrate ©EAH, 4
fenofibrate®} 442 3
AFstz] flsl, Aloldd wIRkREo] ARt FE=
HIET Qe C57BL/6] mice[31,32]15 ©]-&5}
o 85 &<t wFAY HIE SAstichFig. 2
and Table 1). H #Hel wls] H/FF F<t
H/Swim Fo BR2AE dA35 ZZt 13.9%9%
17.7% & ZAa=ck. £38] H/FF FHo H|3|
H/FF/Swim F 9] BFAE BAXSZE FolsiA
125% 245 AH(p<0.05).

FAC] W37t ARA L] WEte] o g Al
X]T‘::‘ ZAVsFAtH(Fig. 3 and Table 2). H Fel
H|3} H/FF F¢} H/Swim = £ AHZ22A
oF W MM R SAHCR {o
SHAl #Astal, H/FF Ho H|s] H/FF/Swim
Ao F AFRARALt WY WA HERZEA
L 7 46.8%%} 50.5% A AEAtHp<0.05).

38

_& H
—o— HIFF

—v— H/Swim
—=— HIFF/Swim

36 -

34+

32+

30 -

28 -

26 -

Body weight (g)

24 -

22 -

20 1 L 1 L 1
0 2 4 6 8 10

Treatment period (weeks)

Fig. 2. Effects of fenofibrate and swimming on
the body weight in high—fat diet—fed
mice.

Al values are expressed as M =+ SD.

*Significantly different from control mice (H)

at 8 weeks, p<0.05. “Significantly different

from fenofibrate treated mice (H/FF) at 8

weeks, p<0.05.
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Table 1. Effects of fenofibrate and swimming on body weight in high—fat diet—fed mice

Group Initial (0 week) Final (8 week)
H 24.4+0.6 36.3+0.8
H/FF 24.7+1.0 31.1+1.1
H/Swim 24.0+0.9 29.8+1.3
H/FF/Swim 23.9+0.6 272405

All values are expressed as M + SD. "Significantly different from control mice (H)
at 8 weeks, p<0.05. "“Significantly different from fenofibrate treated mice (H/FF)
at 8 weeks, p<0.05.

Total adipose tissue (g)
Visceral adipose tissue (g)

0
FF - + - + FF - + - +
Swim - - + + Swim - - + +

Fig. 3. Effects of fenofibrate and swimming on the adipose tissue mass in high—fat diet—fed mice.
All values are expressed as M £ SD. Adipose tissue weight was measured at the end of the
study. Significantly different from control mice(H), p<0.05. ““Significantly different from
fenofibrate treated mice(H/FF), p<0.05.

Table 2. Effects of fenofibrate and swimming on the adipose tissue mass in high—fat diet—fed mice.

Group Total adipose tissue (g) Visceral adipose tissue (g)
H 5.0=x1.1 2.4+0.4
H/FF 2.2+0.5 1.1+0.3
H/Swim 2.2+0.8 1.0+0.5
H/FF/Swim 1.2+0.4" 0.6+1.2""

All values are expressed as M £ SD. Adipose tissue weight was measured at the end of the study.
"Significantly different from control mice (H), p<0.05. ""Significantly different from fenofibrate
treated mice (H/FF), p<0.05.

3.2, X|HAMZo| Hellstx Mt

A GRA L F7te ARAFEA oA AHHA A
2 23tEE AP 2 (adipogenesis) THY 3t
A HEA|aEo] 2ol FAE|o] AL F7]7}
AA= HthA (hypertrophy) B 53 22"

tH33,34].

wheba] 2 Al paAlo|® H|gto
HollA fenofibrate =AY, +H3LF
9 fenofibrate®} 4=9-¢=2] Bkl o]t Z
Sz ARA L FATE AFAE T7)9] FeH W
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slo} o] YEAS ZASITHEg. 4). W‘
Az EE 2] o] A tigt fenofibrate} 442
o FAagadet Ax|=A, H/FF #2F H/swim
Aol W ARz :r’-**Oh AHA| 3 0]
A7l H Fell Hlsf 2% #2983
H/FF/Swim 39 W @iazpgA|e] 37)=
H/FF Fell Blsf @#5] da= At

H Il b e TN )

o \ A

- N g
S

Y 4 < » 3

. ¥ 3 l\
H/Swim | 1% H/FF/Swim <

s i
LN

< - g G

\

- Y -

200§

Fig. 4. Effects of fenofibrate and swimming on

adipocyte size in high—fat diet—fed
mice.
3.3. 83 {o| X|HYE9 Hsl
AAIE] Do BF AU Wsle} Y
A geo] ok AT ouizet 4nlE o

120

=
=

80 -

60 -

Triglyceride (mg/dL)

40t

20 -

0

FF
Swim
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2] 23e] oYz BEdge= Qs 571E E5 A
A AJEo] AR FY=T FHPHoEH Z]
A2 37171 A= @Adel AT 35,361

w2 Ao fenofibrate EAH, 4=
deT =AY D fenofibrate?}t =252 B
Aol F AHFLE WF=d a1

£ 5} tH(Fig. 5 and Table 3). H Fof ©
S H/FF 9 @3 £9 S84 25 A
AH(free fatty acid)o] 2zt 53.2%%}F 36.5% A &

—_

14

A5I93, H/Swim FoA= H F ol vlsh &4
&9l F ']74]3}01 34.5% FAEATHPp0.05). E
3t fenofibrate®} FI2TO gk to]

fenofibrate TEAHol Hls| FFA, AHFEA L

A 3718 HaA] 2 dFEael dA 5
A, H/FF/Swim F°] @& %9 ZFAAx<at 2
+ A4t H/FF Foll Hlsi ZFz 31.3%%
23.9% 4 7+259H(p<0.05).

34, 8z gt xH

HTh2 A28 d®, 18, Jded AIFA
ul Euﬁﬂi}% % 1:]]/\]-%:5'1% 1?:_]-/\(1)4‘1 1=105 kol )
Aol QUTH1l.

1400

1200 -

1000

800 -

600 |

400 +

Free fatty acid {(pEq/L)

200 -

0

FF - + - +
swim - - + +

Fig. 5. Effects of fenofibrate and swimming on serum lipid levels in high—fat diet—fed mice.

All values are expressed as M + SD. "Significantly different from control mice (H),
Significantly different from fenofibrate treated mice(H/FF), p<0.05.

p<0.05. "
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Table 3. Effects of fenofibrate and swimming on serum lipid levels in high—fat diet—fed mice

Group Triglyceride (mg/dL) Free fatty acid (xEq/dL)
H 143.0+18.2 1161.5+91.2
H/FF 67.0+£22.6° 738.0+77.8"
H/Swim 93.7+14.6° 969.5+135.1
H/FF/Swim 46.0+7.8™" 561.5+101.17

All values are expressed as M £ SD. Serum lipid levels were measured at the end of the

study.
fenofibrate treated mice (H/FF), p<0.05.

“Significantly different from control mice (H), p<0.05.

"“Significantly different from

Table 4. Effects of fenofibrate and swimming on serum glucose control in high—fat diet—fed mice

Serum glucose levels (mg/dL)

Group Initial (0 week) final (8 week)
H 97.0£6.6 154.0+£9.6
H/FF 109.3£8.5 118.7+4.07
H/Swim 108.3£0.6 132.0+£7.5
H/FF/Swim 105.0£11.8 127.74£2.9

All values are expressed as M +

8 weeks, p<0.05.

SD. “Significantly different from control mice (H) at

Table 5. Effects of fenofibrate and swimming on glucose tolerance test in high—fat diet—fed mice

Group 0 min 30 min 60 min 90 min 120 min
H 154.0£9.6 377.7+£50.0  296.0+43.3  273.0+48.0  236.3+39.1
H/FF 118.7+4.0°  387.7+128.2 303.7+142.5 249.0+86.7  174.0%16.1°
H/Swim 132.0+7.5° 35204632  259.3+412  205.0%289  174.0+9.2
H/FF/Swim  127.742.9"  348.7+45.6  240.3+3.1 178.0£8.5"  149.7+18.1°

All values are expressed as M =+
time points (0, 90 and 120 min), p<0.05.

ohebA 2 dAe Hge= Qs Wy 2 4
P dFET} T_”O] fenofibrate =2, G
25 @=AT 9 fenofibrate?} P52 ot
Aol o HHE = U=AE Lothr] {8
A5 ZLd T E ZARSHITHTable 4). A3A
ZF A 050 week)Q] 4719 AFE = H F,
H/FF #, H/swim # 9 H/FF/Swim F 79

3 F9 xhd Fh= FAHLE {7t A
o)g moln gtk Tt 8% AW 6
week) H/FF ], H/Swim # 9 H/FF/Swim ]
o] @4 &9 Ak sE+= H Fof =l &4
Aoz FolstA 4zt 22.9%, 14.3% 2 17.1%

SD. “Significantly different from control mice (H) at each

A A 4EAth(p0.05). 22 83 (8 week) <]
H/FF # <} H/FE/Swim %] 7te] @3 &9 1%
g skolle SAHCRZ ot 2tolrt (1l

3.5 =P AT BstFA

Ze AT FotdAs AAY EF x=T
A2lsge AR St AAteln. & 49
L AT oA Aol ofshH, a2 o]
2 Hgbo] fxd dixd AMHe Z=9 WA
(glucose tolerance)& 7RAsHA] Zokqlth(Fig. 6
and Table 5). 2]\ H/FF #, H/Swim | 2
H/FF/Swim Fl= H Fo dlsf 29 i<
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FAFCE  footA adHezn sttt
(p€0.05). 84 & 2L Foxdo ot 2
TA3KTable )¢t FASHA, AHA0|2 F=
H H9E FHoA  fenofibrate TEH o] H|E|
fenofibrate®} #9252 HAALTE 2= Y
AL Z o antdoz A5t Esteirt

=

600
—e— H

—o— HIFF

—v— HiSwim
—v— HIFF/Swim

500 -

Glucose (mg/dL)
N (2] oS

a

=)

=]
T

o

0 30 60 920 120 150

Time (min)

Fig. 6. Effects of fenofibrate and swimming on
glucose high—fat
diet—fed mice.

tolerance test in

All values are expressed as M =+ SD.
“Significantly  different  from
mice(H) at 120 min, p<0.05.

control

3 oloz o]
1= - -
Astn g Hwe 2] S 9F A4,
G414 &5 5 ABET!S Astee ke

o
SIFLol 594, oFF 1AM, 85 FhH2 1L
ZAlo| 2 Hgte] R o] FRA|, AR
9 @3 AW4Ee antHos AfAstlch B
g o2 AYPAFER FAAJ] £95(1FY
of 594, 5H 24174, 65 FH-2 IAFAlo]
2 Hgte] frd daEA gH F(C5TBL/6]
mice)®] FFA, ARRA 2 FF LIRS
andoz JpdstAeH(14,15], 105 F<+ 59
(15l 594, obF 1AM AAIgH H|
T 2 FH(Zucker raf® FFES HAISHA]

Journal of the Korean Applied Science and Technology

ore Hlgk 531 Fol s BRAZ ga=dt

APALE AHEA, 24 0]
Hlgto] G =l FH(C57BL/6] mice)oll Aol 4
15do] 544, 3% 3084, 85 F9hH2
E HAAZIA] FoHal, olF 85 B3t
A5 247)2 BERAE FAZHS=
FJsHA HAAZ1A] EotRA et 5 AGRA, 9

, wE TR F
SET Fastth= Ze AARSHL Qi
192 o olvxel AmeE oz 3t
vt or FAH AU YA AF= A
AMlze] H|tf/d% (hypertrophy)S& €07l &
SAAAE, G2 AFAHfree fatty acid) E =]
HE< S7HIRIH38].

PPARa = H[TFZHET} Pedo] Qlrpal Hilw
A 9ot PPARa = €4 A Zsfet Bd
H FHA lipoprotein lipase®}t apolipoprotein
C-IIel s FZA7122[39], AE=2e] A
A SdT AF o] BHE fatty acid transport
protein®} acyl-CoA synthetase®] Wd-& F7t
Al EEE ol eH40], AgAE Atsker wHE
fatty acid B -oxidation acyl-CoA oxidase,
enoyl-CoA hydratase/3—hydroxyacyl-CoA
dehydrogenase @ thiolase 72t W& S7}
ARo=M[41], FAAE Pl Zagt AAt
o] o8& FAAXITH42]l. PPARa 9] ZRtE
(ligand)}1 fenofibrate= MA|F2lof| 2Jsff H|gto]
=8 Fo AHAazoA4 PPAR a, uncoupling
protein 1 (UCP1) F4xF 9 Z¥AF oiARE-g<]
Bofshs BT AL FNULA B
FAt AYRAE HAEAZTHA3,44]. whebA
fenofibrater= Z|&o]a}2F-gof Fhofst= {2
e ST EN EF AT AH A
WA A7 AAES] Bt oA
sto] Agx2o] FA FFAE At A
= AR

TP PPARa 9 Zhgo] ofsto] wHlwt
Z4of| e vAntar BaEal gk AR

A

40 ox

jus)
)

=

d
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olE A Mgt FHA +9F2 PPARe
mRNA T&-E F7HAZ 89k ofuet 24k 4
slo} W PPAR« 9] EZ {HAES IdS
F7HNA HRr ZAANE R 14,151
ISt 9852 PPARe Y 93 2d=HE 44
AzA o |qz AHE F7HA7]=  uncoupling
proteins (UCPs)9] LdS F7HAZo=H HRE
< XAt 14,15].

2 ATs IxHAe] AFHE H|To] frE
oA fenofibrate FEAYI} +JF T=A
2wyt " @4 BRA, AYEA 9
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