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Abstract

The development of novel treatments for the metabolic syndrome is imminent for decreasing the prevalence

of type 2 diabetes and cardiovascular disease. Peroxisome proliferator-activated receptors (PPARs) are

members of the nuclear receptor super-family of ligand-induced transcription factors. Among them, PPAR-a

and PPAR-v are therapeutic targets for dyslipidemia and insulin resistance. Recent studies have uncovered a
dual benefit of PPAR-§ for both dyslipidemia and insulin resistance. Furthermore, PPAR-§ enhances fatty acid
oxidation and energy uncoupling in adipose tissue and muscle. PPAR-§ activation seems to operate similarly

to the caloric restriction and prolonged exercise. Combined effects of PPAR-§ make it a promising therapeutic

target for the metabolic syndrome, and ongoing studies about PPAR-§ will improve our knowledge of the
physiologic regulation of whole body energy metabolism. (J Kor Diabetes Assoc 31:297~301, 2007)
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U] 34 PPAR-RXR heterodimer+= corepressor& ¥
3lo] HALE AAlslar Qrkactive repression). B17HE7) o
71ol] AgksHA] 514 PPAR-RXR heterodimer?] T-2H3}E
Fslo] corepressorE WHESIIL coactivatorE BEslo]
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A Qe PPAR-v= Az2olk F2 el gedun
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W Tl F23F JEhS oh= AL INAFAEH e
gl zJ$FA-S Kol ulul3l thesus monkeyolld] PPAR-§ 2t
B Al (agonist)Q] GW501516& Foi&t Zzt HDL Fdlkd]
£9] 719% Z7}, FAA) 56% 74 9 LDL FIAHE
9] 20% ZAS JehieP. o] <Al i Akt v
Z7 97 HDL Zal&dlZol oigh axoll Jebdel
HDL Z#|l28lE2] $7H= HDL 4] =7] S7P7) ofd
52 Z719F A=|gick. =3k HDL FlAHE B3 ok
A|ehub(apolipoprotein) ! apo-Al, apo-All ¥ apo-CIII 5
7o} EREI o9} vlBo] T8 WF e 48%
47} FA5190. = thE PPAR-§ AEAIQ L-165041 %
vt 9 2% SR diydb AR NA SR st 9l
o] HDL Zal28lES S7RIZ. 71E 2lell vlazsigd
2 ul] PPAR-6 82l HDL Z#|24vlEl ozt $-43t
AT vervet monkey S o] 83t AdolA YFHIE
GW501516-2 HDL Z#HAelES Z7HK171=8l PPAR-a
Z-g.40] fenofibrateol] HI# 2v] A2 &3E vehy
.
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Cl-like gene (NPC1L1)9] 28-S AAXAA Al Falk
g 355 Al Aol EuEgiEd NPCILIL 32
| FaEelE 57 JAAE ALES e ezetimibe?]
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o2 oRl Ao g Woln| 1 77 PPAR-6 HEAEE Al
sedin] obd|Wche HDL Zolaels S4AE 3 A
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Adipose tissue-specific adipocytes fatty acid-binding
protein (aP2)2| enhancer-promoter2] 3¥Fsiol] Wds=
A wlole]zhillA 16-PPAR-§ §3 FHAHVP16-PPAR
8)Z encoding3} transgenic 357} Aislo] Awk=A] A
¢} A5 2ol Uik PPAR-69] 18 BRIAA FgIH?. o]
AAE Yut AR slol] 20%9] AkE 749} 40%2] inguinal
fat pad mass®] Zt&, AMEAIE W FAAY £H a4 9l
U3 GRS 24E eblick Tige] of
AAE TAWARNA AF F7t AYAE v, 2
FAARES 9 A (steatosis) 2] A AIAE Hof
ZuH?, e olalgt A=A Eol(adipose tissue-
specific) VP16-PPARS A%9] 24 A2 (brown adipose
tissue)olH] EAA M7 1=E-8lhormone-sensitive lipase), A%+
A+ A3)(long-chain acyl coA synthetase, acyl-coA oxydase)2t
uncoupling (uncoupling protein-17} -3) & {2 e W
| Z7} B2, WiE PPAR-6-null mice®] 7-¢-
£ AF 7ol HAdslar aAAo] slolla] ZHARHAE
o] UCP1 o] Edlgo] Hasigict?. o2t AntEst
SAsEAl PPAR-6 AHEAIQl GWS015165  BITEEEIQ]
diydb AF el Foidt Astx AR 2 Atz 7 Al
oA S4A 0] o] Bt Tk, PPAR-
§ ZA-gAI7} 3T3-L1 AMAIEAA Boxidations 50% 37}
A7 mAH Aolel] 23k niuk 2oy g F7HE o
Alshe 2Hgo] Baslol) wgkx| 84|24 PPAR-§ A&
A2 7HsAE AR ok B w4 A9 A
PPAR-§ Z£AI1Q L-165041-2 Aol E & wixjet
wfeksl 373-L1 XHFAIZENA] adiponectin® visfatin®] W
g golslAl ZMIF1AL HHIR resistin®] WS ZHaA]
7 o]zt olt| EFQ1 ol tigh 280l PPAR-6 A-E-AI9
g 7)AS Wi 7hsAdel distod ARG vl Qe

4, BAI0IMS| PPAR-52| 2

FAZL WA Yo Ed AT X5 ¥
Z(insulin stimulated glucose uptake)2] °F 80%& XFAI%H
ot AL dAE BAR $53e] o 3 7HA F59
ZAHmyofiber) & FAS™ o] &L oxidative slow-twitch
(type T), mixed oxidative/glycolytic fast-twitch (type 1IA)
9} glycolytic fast-twitch (type IIB)E -5tk Oxidative
myofibers= AHHRS ABA Tl 45 o Yol Wi
7] gule] 42 thllA(contractile protein) E%(isoform)
< ¥31k}. o)ol] ¥kl glycolytic myofiber= F2 £ET
& oidel whE o) 3% TS Fgheich o)A
ATEA] &4 SFolt ApY Fudin} e ozt



o} 2497} trans-differentiation=l= Zo] Bsl ul ghep®,
PPAR-6 PPAR-at} PPAR-1ell BI3l 2 ZollA 2}z 1064
WA 508 BE o o] WA= glycolytic myofiberHr}
£ oxidative myofiberdll4] F2 wsc}?, A2 FAZL
o] ] EolHoF PPAR-65 A& o2 WHAZI(VPI6
-PPAR-8) EollA] oxidative slow-twitch fiber7} Z71=]=
Ho] TSI, tio| o] BFAE A4 AL, v]EF
ZgJo} ¥R (mitochondrial respiration)@} slow-twitch
7]*contractile apparatus)9} AHF §HARe] W 277}
A=Y, 3B o] AFE op¥E AZol wisl 20H A
5 Z714 treadmill $-F A& 535S Uepla ojg} uid)
E PPAR-§ - A 25 ASsH0) A4He 7o B
35k PPAR-6 AE-A1E AX|Foll Foidt At 94 34
TollA] Akt A3HE F3 4] AR fAR uE
M Bl FU. ol A2 PPAR-6E FALH
AkzZellA] JHYs At dd(fat burning)®] =AA}
(regulator) & Zh88l= Ao g AzlEl} olol] H3l PPAR-a
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JAHHA]o] F PPAR-§ BAISH TATolA Ake) A
2|(disposal) & F7HI7I= AMALe) ok A 24 g
AF F7He oM} ole]dt PPAR-62) FAZoll] o)
AEHE2 A Aol g £33 wlak el S-EollX] PPAR-
6 ZH&AS) g Zoh 28t o] g Ao
F8=e}k. Al HlGn vitro) @TNAE PPAR-§ ZHEAIE
F TEA|Ee FoIY A9 gy EHgog X%
F FTE $7HZ 2 o2)3t 8.3R= extracellular signal-
related kinase (ERK) 1/2 mitogen activated kinase (MAPK),
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#ZS : Peroxisome Proliferator Activated Receptor-5 (PPAR-4)

p38 MAPKS} AMP-activated protein kinase (AMPK)2]
a9l Qs 719t FHkEIeH?.

3kH PPAR-v coactivator-la (PGC-1a)= v|EZEgo}
A4 zEaee] IS A1 geA)a Qe
PGC-1a7} coactivator24] PPAR-§ ZAISLE &3 7)
5% sk Aoz Hasug® pGC-1e0) 23t v]EZ g
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o Aoz A, AAE PPAR-6Z Foidt AF <
F2TA mlegelol YWre] 15 B3t 7159 AN
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Fig. 1. Effects of PPAR-5 in the metabolic syndrome.
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AP} AdhEa 22 AL 7k AR AIE
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(lipotoxicity), A% ¥]¥(cardiac hypertrophy), &7] -4
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[~

=
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