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Periodontal disease is a major oral disorder and comprises
a group of infections that lead to inflammation of the gingiva
and the destruction of periodontal tissues. PPARY plays an
important role in the regulation of several metabolic
pathways and has recently been implicated in inflammatory
response pathways. However, its effects on periodontal
inflammation have yet to be clarified. In our current study,
we evaluated the anti-inflammatory effects of PPARy on
periodontal disease. Human gingival fibroblasts (HGFs)
treated with lipopolysaccharide (LPS) showed high levels of
intracellular adhesion molecule-1 (ICAM-1), vascular cell
adhesion molecule-1 (VCAM-1), matrix metalloproteinase-
2 (MMP-2), and -9 (MMP-9). Moreover, these cells also
showed upregulated activities for extracellular signal
regulated kinase (ERK1/2), inducible nitric oxide synthase
(iNOS) and cyclooxygnase-2. However, cells treated with
Ad/PPARY and rosiglitazone in same culture system showed
reduced ICAM-1, VCAM-1, MMP-2,-9 and COX-2. Finally,
the anti-inflammatory effects of PPARy appear to be
mediated via the suppression of the ERK1/2 pathway and
consequent inhibition of NF-kB translocation. Our present
findings thus suggest that PPARy indeed has a pivotal role in
gingival inflammation and may be a putative molecular
target for future therapeutic strategies to control chronic
periodontal disease.
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AFEAE 22 x| og o]Folz] Bileki i
=8 EAshel 7|3te|th. AFA R o2
#7A AlE 5ol Aol sl wWAlse A Aol
th(Costerton et al., 1999). *FHZke] £ 523
e A5 x2qde] FibEe] XFFAaA Az2E
o] FpH R olojxm FFAHoE Ho
Ack(Salvi et al., 2005). AFH3E
Jek-S AT S4olA FelE lipopolysaccaride(LPS)
= HAAIZE A=A]A nitric oxide(NO)Y2F 722 354
A|E7I] F2] M viFfAlE E448RA|7]H, mitogen-
activated protein kinases(MAPKs)e| Al A|A] Fol &
W3] extracellular signal-related kinase(ERK1/2)9] 2H4
& F=A|ZIcH(Feng et al., 1999). 53] LPSt <A
= Ik e 29E vHAe 2w BuEgl
Algte] 7HAle AEA 549 dii=te] LPSel 3
o] ¢= A= YEepsith(Brandenburg et al., 2003).
2719598014 ol fFEAEEE Alske AL A
T A 5ol F3 FAlo|t.

Peroxisome proliferator-activated receptors(PPARs)=
Aol EAlsle T2 F8xE PPARa, PPARP/S,
PPARy?| 370€] o] A7} ¥aA glom, o] 52 A& o
T AR WAL opr|ake] 74, Bl7ke, A
el 2 DNA 7Z3rdode A& Akl (Robinson-
Rechavi et al., 2001; Schoonjans et al., 1996). A|HHAl|E
o] Eold WS MolE PPARYE F& 7|5S Al
AL, WAL, AAIE ] e 2kt of2iel V]so®
9l3lo] PPARy: 28 whw, 31x|8Z(dyslipidaemia), 9
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A A%, ndst o AelFe] AaA BAE we @
AlS- wka Qloh, PPARyS] dedsA] Wbgo2 Al LPS
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o oall A= thAAZollA TL-69 TNF-a2] #4]5 &
A7 Aoz A rh(Jiang ef al., 1998). PPARy
o] BxEx|82] ol rosiglitazone, pioglitazone, LY171.833
ol 28 o] X 5o AE=3 YleH(Cho et al., 2008).
TR EQl XA Eoll4] PPARyE 954528l MMP-
20F -9 zEja AlZFERIAY] WS A= P
Zat80] odelA] AUrh(Yu et al., 2009).

A7 A5 TA] 4L s 3 B Aof
T HEAT|HA Agke] S wx|ela X225}
A5 FAY AART = Adek AT A 8AE v
2B o] =A] AdA A e Fo] HFHAIL 9le
L, o5 oFE AFRSIZHA] gEpe ofFs Fol® <l
gk Akt Al Hie s A Skt At
WA 5o Hzkgo] ® wE|Qrk(Salvi e al., 2005). X5
e FEA gl dig At AT G571Ae] ¥
HA A YA, Al B FASAANA Fol cretsiA
Y= ek, op 7R X F35A 3ol gk PPARy=
BaEA] gkt o] dFollA= PPARyS] AFAF3
e} PPARyS] 2]7k=oln] w8 A|el rosiglitazone2]
2FAFAZ ] et G5 HESC. o= PPARy}
TAATHAIAEAR 755 7HHH, ofge] IduiHF
ol mhATART} 7T AEss QAAAA AT Fhll
PPARy®] A& 93 7124 od+-5 FHo= st

=R

>
T

o

A A A A f-obA 2o Wl

AEoisha wdol] gt 717337t 254] o d Fxle| 7t
P 2 2729 ALFFERE A 5(1991)2] why
o7 A& AfeEE £, 37°C, 95% =, 5% CO,
incubatoroll 4 wlloFs3ict. wljoksl Alz7} WAy Aol o]
2w 1:30F Al wiekat & 3740 Alo]e] AlEZE A
ol AF&sIgiet. AlZ wijokel-e DMEM(Life Technologies,
Grand Island, NY, USA) wix]el] 56°Cell4] 30:7F 7}
slod w|EHAIsE A|7l felo} €3 (FBS, Hyclone, Logan,
Utah, USA)S- 10%, penicillin(100 unit/ml}?} streptomycin
(100 pg/ml) = glutamine(300 pg/mlys 7}sto] A5}

o
A

N

EA 73 PPARy o}ul = u}o] 2] 2(Ad/PPARy) A%}
PPARy| At 2l 24 52 Yu 5] el E3he]
AATEITH(Yu et al., 2009). ZF5k3] Ad/PPARyS] |2
Quantum Biotechnologies(Maisonevenue West, Montreal,
Canada)?] AdEasy Vector Systems ©]-8-5}%tl. PPARy
TARE A e 223 A)7|a, AN2FE plasmid
% pAdEasy-1 vector2} tAF BI5S18304 584 =3he

AlZth. A 23 PPARy WEl= oi#wt DH5oel #3d A
3hA)7 <okl PPARy ofdlli=nlolziz wWelE ot AA|
stgem, Pac 122 linearizing® A|Z]l %, lipofectin
transfection(Invitrogen, Gaithersburg, MD, USA) #hHo 2
QBI293A(human embryonic kidney) Aol transfection
AlA Az3t wlelzi=E AFSIGIE. QBI293A A2
v ok MEM(minimum essential medium, Gibco BRL,
Gaithersburg, MD, USA) wjoflol| 4] E-Ak2ql wijekil
o7 wjokelga, AR =9 2-3 FU T oy eulo]
el 4R vleF $712NE vlolas Helss
w2l njo]2i2HE PPARy fAlzte] #elE fiot &
U] AlgkaAE- o85ioi, ERIEl wlolel2=E QBI293A
o A7+ A]7] double CsCl gradient W o2 teke]
wlolelsg AAlSigeh, ol wloleize] nae 10%
glycerole] S+ dialysis buffer(10 mM Tris-HCI, 1 mM
MgClyeh 87 -80°Coll A Asigie. Aol ez uo]
22 dAate] B-galactosidase(Ad/LacZ) -FAAE ©]
A3k BARA Al AHGI, A AL Foll el
woleizel i3t S BH ARE D)= uelels
2 2193

A wlolefzo] AEsHd ZAL plaque forming
unit(PFU/MIE ZA43lo] AF AZFo] A2 ulo]
2% 7344175k QBI293A AE 3 x 107H% 60 mm vj
F&7lell st wiekAlZIaL Al F 3| 4E wpolzs
1 mi¢} 1.25% SeaPlaque agarose(FMC, Rockland, Maine
USA) 1 ml(42°CyE #14138] 42 5 AlZ flof et &
Aoz 2579 AFsto] vehds plaqued] A= Ao
PFUE- Alilsbolct.

2 AfFolA|Fo] wlolz|A~E 10, 50, 100 MOI
(multiplicity of infection, number of active virus particle/
cell number)2 ZdA|Z o, 7Hd-2 felo} dAo] g
HA e wfokle] 5% FHAeR EFolFHA 37°C
A 3A17F A3t

LPSA 2] 2} Ad/PPARy 791 Y Rosiglitazone ] 2]

A& Aol ze] 95Hke-2 E. coli 011125 &=
FZ2 AAIZE LPS(Sigma, St Louis, MO, USAYE
oll o] ARGt 3ollA 7AI Abe]e] A& Ad-frolAl
EZE 3x 10705 100 mm wijekg7)ol Z27] wjeki)7]a, 18
A7 Eelk 0.5% FBS wlof Fof LPS Azl 93l =
e 954Re-S IS8T Ad/PPARy vzl 7Hed>
St sl AAFAIZE 27] wiRATIAL vhE
100 MOFE ZHdA1Zeh. 74ed 48417 Sof LPSA 2ol
2]3F PPARye] &35 sty o, rosiglitazone A 2]ol]
oJglk &yjel ERKI129] o4 S AJAx7]7] $Igk
3|42 PD98059(P215, Sigma, St Louis, MO, USA)
< LPS A& X7} Aol AHzlste] At
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Western hybridization

i) Total xhHd F=

2|2 AdfrobdlZol LPS A2 52 Ad/PPARyE 734
Aa Fold Ak T AEEHE F BuAe ¥elsg
oh. AIELE 2-33] ApHE PBSE A1AF 100 mm -
71ell 1 ml¢] PBS-TDS(PBS, 1% Triton X-100, 0.05%
sodium deoxycholate, 0.01% SDS, 0.5 pg/ml leupeptin,
1 mM EDTA, 1 pg/ml pepstatin, 0.2 mM PMSF) 245
H7F, 1587 A5 Slellx] WA 5 52k § 12,000 rpm
oAl 207 A4l EElste] Az A 5= AlASH
ownf, thilAd F%+= bovine serum albumin(BSAYe 3%
3}5to] Bio-Rad Protein Assay Kit(Bio-Rad, Hercules,
CA, USAYE AHsle] gerelal

i) AE7)43 @ D 33

@ e Wy o el Azl AT Y A
94e $ar) 5] thedt e e ol galglet.
AZE 2-33] AHE PBSE AIA3E - 100 mm w87
o 100 ul¢] Buffer A(10mM HEPES pH 7.9, 10 mM
potassium chloride, 2 mM magnesium chloride, 1 mM
EDTA, 0.5 pg/ml leupeptin, 1 pg/ml pepstain, 0.2 mM
PMSF) &= #7Fskodct. Scrapers ol-&3ted AZE
TEGE & A3 SlolA 1077 HESAIF . 20,000 x g&
10027 A F2lste] A5l cytosol THAE AE-3}
AL, pelletell= 1 ml buffer AS ©]-83lo] washing 3+ &
100 pie] Buffer B(20 mM HEPES pH 7.9, 25%, glycerol,
420mM sodium chloride, 2mM magnesium chloride,
02mM EDTA, 1mM DTT 0.5 pg/ml leupeptin, 1 pg/ml
pepstatin, 0.2mM PMSF) &5 A7}sldct. 1587F &
+ flellA kAl 3 20,000 x gollA] 1027 Al E2]s)
o 4FNS nuclear SPIA R o] &ogict.

iii) Western hybridization

o] ubHo g B3k 20 ugdl lysates 8% mini gel(Bio-
Rad, Hercules, CA, USA) SDS-PAGE(polyacrylamide
gel electrophoresis)® WA -2]3}913L, ©]E nitrocellulose
membrane(Hybond-C, Amersham Pharmacia Biotech,
Piscataway, NI, USA)l 80 VZ 247} 5ot A7|=F oz
0]5AZ k. Membrane?] blockinge 5% skim milk7}
75 TBS-T(TBS, 0.1% Tween 20) <)oz ko]
A 117 59k AT Phospho-ERK1/2E W] &3}
ofge] @A whiA el WS ZAskr] A7k 12 A
£ 1: 1,0002E TBS &lol s]43lo] Aol 4417}
wkex]7] & TBS-TZ 33] Akt 23 325 horse
radish peroxidase(HRP)7} 735l anti-mouse IgG 5
anti-rabbit IgG(Amersham Pharmacia Biotech, Piscataway,
NJ, USA)E 1: 5,000 3|45} AR2ofA] 147 Hk&-3}

sich. TBSZ 33] A% & ECL 7]% (Amersham Pharmacia
Biotech, Piscataway, NJ, USA}} 30-60%7F 4k & X-
Ray 5ol 7341700t

o] Al3ol&= PPARy(sc-7273, Santa Cruz, CA, USA),
ICAM-1(sc-8439, Santa Cruz, CA, USA), VCAM-1(sc-
8304, Santa Cruz, CA, USA), MMP-2(MAB3308, Millipore,
Billerica, MA, USA), MMP-9(AB19016, Millipore, Billerica,
MA, USA), p-EKR(#4377, Cell Signaling, Beverly, MA,
USA), iNOS(sc-8310, Santa Cruz, CA, USA), COX-2
(#4842, Cell Signaling, Beverly, MA, USA), NF-kB(sc-
109, Santa Cruz, CA, USA). actin(A-2066, Sigma, St.
Louis, MO, USA)S A}&-3}3ict.

2 I

A& AfrotAl Lol A LPSel 98 dFuks =

2J-&- Aol ZoA LPS(10 pg/ml) A2lel] 2J5F PPARy
o] W W3lE Western hybridization® 2 7 E35}3ic}.
18417F &<t F8A wiok AlZ+= LPS A F AxpA
PPARy®] Wélo] ZR=|9lth(Fig. 1A). LPS A 2lof 2|3k
AZukgo 7 A ZARRIA ICAM-13 VCAM-12] W&
2} MMP-29} -9¢] Wl wsts AESIQch. LPS A=
AZ= ICAM-13 VCAM-1 L8] MMP-2¢} -9 &
o] 27| 6AZb IR fF==glom, olefdt A2 244]
JWHA AEE o7 e ErbrE YEelstch(Fig. 1B).
LPSe] == Alxe] AlsA= 7Z 22 MAPKs %ol
EKR1/2¢] gwistel ae]s ghaJakio] wska inducible
nitric oxide(iNO)2} cyclooygenase-2(COX-2)e| &3}
= Eslo] AEsRIch A AfoMEE LPS Aol
dlsled EKR1/2¢} iNOS 2|31 COX-29] Hkeo] 447k
oM Z == om 24X 7R AEF 07 W FIo)
vebsket(Fig. 10).

PPARYy®] X2 A-folAlZo dF5ukg A

A& AfrobAl 27l dF5ukgol v]A]+= PPARY2} agonist
3l rosiglitazone®] &35 ZE3IACE. LPS 2] 4847}
Aol Ad/PPARyE #3A1A A2 Aokl Zoll PPARyS
WS F=AZIckFig. 2A). TPl 2Jal] f==I3id ICAM
-1, VCAM-1, MMP-2¢} -99] "kal-> PPARyS] 3 =
A ZoAE 25 JAEl e o]2)gt P4 rosiglitazone
of A Axeld= FUsHA Jelstch(Fig. 2B). =gt
PPARy &-f-59} rosiglitazones -&Aloll A 2]gk A=
ol WA} o5 Al A=t o]o]A LPS
fr=2 #43l5E= ERKI/2, iNOS?H COX-2¢] 3H4lS
B]a35kgiet. PPARy®] WHl-f=A| 2= LPS ol ¢Jgh
o]l Az whde] BF A= Uck(Fig. 2B).
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(A) LPS(10pg/ml) - + + + + +
time(hr) 0 2 4 8 12 24

PPARY

(B) LPS (10 pg/ml) - + + +
time(hr) 0 2 4

© LPS
(10pug/ml) - + + + + +
time (hr) 0 2 4 8

ERK1 I
pERKIZ] ~T NS WS
COX-2

actin

Fig. 1. Changes of inflammation related molecules in LPS induced
human gingiva fibroblast cells. HGF cells were cultured in serum
starvation for 18 h, and then the cells were treated with LPS (10 ug/
ml) at indicated time. The level of PPARy expression (A), the lev-
els of [CAM-1, VCAM-1 and MMP-2, -9 expressions (B) and the
levels of p-ERK1/2, iNOS and COX-2 expression (C) were deter-
mined by Western hybridization.

ERK1/2 A5 &4 AAAE o] &3 PPARyY] 95
2§

A& A-robAlZoll Al PPARyS] 15<]Al7|4e] ERKI/
2% Esle] Jell=AE Blslr] $lsled ERK1/2¢] &
AoA|AR] PD98059E A 2lsksict. ERK1/29] A3 Al
Aol PD98059E LPS 5= |- AlfrolAl 2] ERK1/29]
A= AAIXZ 2 (Fig. 3B), ol2{3t A4l PPARy
o] Wy} FUsH AFTAEE] wds 2= AARA
tH(Fig. 3A). Litoll ERK1/2 BAojAlE iNOS9 COX-
20] WS JA|AZcH(Fig. 3B).

PPARyoll 2|3 NF-kB2| o] 2 w3}

A& Aot ZolA LPS e 354822 ERK1/29]
sHelRle} HEisto] NF-kBO| AlZAolx ahze] ofF
ARSI, 22 AfoldlZE= LPS #2]Z NF-kB2
A o]Fo] f=E]gl o), PPARyR] EAIE 2 rosiglita-

tlo

(A) Ad/LacZ - + -
Ad/PPARy - - +
actin | g -

B) | ps (10 pg/ml) -

+ + o+ o+ o+

Ad/LacZ - - + - - -
Ad/PPARy - - - - + o+
Rosi. (50 uM) - -+

ICAM-1
VCAM-1|
MMP-2

MMP-9

actin
(C) LPS(10 pg/ml) - + + + + +
Ad/LacZ - - + - - -
Ad/PPARy - - - - + +
Rosi. (50 uM) - - - + - +

p-ERK1/2

iNOS

COX-2

actin

Fig. 2. Anti-inflammatory effect of PPARy and rosiglitazpne in
LPS induced HGF cells. HGF cells were transfected with Ad/
PPARY virus at a dose of 100 MOI for 3 h, and allowed to grow
under standard culture condition. After 24 h, the cells were cultured
serum starvation for 18 h, and then treated with LPS (10 pg/ml) for
12 h. The treatment of rosiglitazone was carried before LPS chal-
lenge 1 h for 12 h. The level of PPARy expression (A), the levels of
ICAM-1, VCAM-1, MMP-2 and -9 expressions (B) and the levels
of p-ERK1/2, iNOS and COX-2 expression (C) were determined
by Western hybridization at indicated times. The Ad/LacZ was
used a control.

zoneo| AE|E AZe A o]Fo] A= SUct(Fig. 4A).
=3k EKR1/2 #H4do] oAl¥l Al2x NF-kBO =<
o]Fe] A=} (Fig. 4B).

]

i

PPARy7} A4S A59R5 GAIRTIE Aol &
u]E el Qlch(Blanquart er al., 2003). XA 3Hs-
A83h7] A FAoR 2ol AT wAE AR
Al_l FAAS mlzHRol=4 AR F3kEe] gle
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A)

LPS (10 pg/ml) - + + +
PD98059 (15 uM) - - + -
Ad/PPARy - - - +

ICAM-1

VCAM-1

(B)

LPS (10 pg/ml) - + + +
PD98059 (15 uM) - - + -
Ad/PPARy

COX-2
actin

Fig. 3. PPARY decreases inflammatory molecules through ERK1/2
activation in HGF cells. HGF cells were transfected with Ad/
PPARY virus at a dose of 100 MOI for 3 h, and allowed to grow
under standard culture condition. After 24 h, the cells were cultured
serum starvation during 18 h, and then treated with LPS (10 pg/ml)
for 12 h. The treatment of PD98059 (ERK1/2 inhibitor) was car-
ried before LPS challenge 1 h for 12 h. The levels of ICAM-1,
VCAM-1, MMP-2 and -9 expressions (A) and the levels of p-
ERK1/2, iNOS and COX-2 expression were determined by West-
ern hybridization at indicated times.

o, o]F AER qldt AAIAHQl F21go] of|EHrt. A
TFAZANA FATEEE A A7lE AR BaEH(Yu
et al., 2009) PPARyE x|FA3ke] x| gol AH-g3}7] <
s}od —F‘— A5 skt

22 Afrobdl 2= LPS AHelol ©]3] PPARy| a2
ZaEglon, v AFA|ZoHE MMP-2, -9 L&
I AZAERIRR] ICAM-1, VCAM-1¢] Wo| 73|
vielyit. =31 ERK1/29F INOS 2|3 sHEds H4)
ql COX-2¢ wdo] Azl Zrlsled 7st &S el
Wk, dZxAo4 A WadEE [CAM-1, VCAM-13}
e AzAEeIAlE 27] "dAze] d3h f9E
AsHA ==, o] 59| WS e G5ubs-S whds A

(A)

LPS (10 pg/ml) - +
Ad/LacZ - -
Ad/PPARy - -
Rosi. (50 uM) - -

NF-kB (nue.)

L

'

r + 1+
+ + 1+

NF-kB (cyto.)

(B)

LPS (10 pg/ml) - + +  +

PD98059 (15 uM) - - + -
Ad/PPARY

NF-kB (nue.)

NF-kB (cyto.)

Fig. 4. PPARy and PD98059 block NF-kB translocation from cyto-
sol into nucleus in HGF cells. HGF cells were transfected with Ad/
PPARYy at a dose of 100 MOI for 3 h, and allowed to grow under
standard culture condition. After 24 h, the cells were cultured
serum starvation for 18 h, and then treated with LPS (10 pg/ml) for
12 h. The rosiglitazone and PD98059 (ERK1/2 inhibitor) were
treated before LPS challenge 1 h for 12 h. The nuclear protein and
cytosol protein were isolated for NF-kB translocation. The NF-kB
translocation was followed and determined by PPARY and rosigli-
tazone (A) and PD98059 (B).

slo] Qglow Z}B—ﬁFD}(Mm et al., 2005). X|F=29] s}
e AT S5 HloiﬁﬁJ Hygow freE
o, olyEel i e Thed f3on e @F
AlzojlA ERlEl MMPs7} 2|59] Ajtzzls 2aliA] 7]
Fth(Dongari-Bagtzoglou et al., 1996; Ingman et dl.,
1996). 77 NO® EllAloll A AJalelo] Elelog i)
HAqk, @458 2dv]AEe] macrophage 53 22 =
A E ;<]-—‘L/l]71 o7 F7rzRA el NO AR tE =41
A7l Aoz deA QJrh(Ribeiro ef al., 1993; Zetterquist
et al., 1999). Sung 5-(Sung et al., 2004y> PPARy= LPS
of SR AEuelt wslabgol BHel Broe A
o wusierh o AT A3 AL Afob ZeldE
LPS A& PPARye| Wdo] Zhr=Eglom, o= AF
2219 A54kgell PPARy7} st =243 55
Q3] AL Uehhn 988 A,

AFAZE F7He ofg] Aol o7k 53 7
o7 A, AF2Ae] b Fo F821]l0] =
Slojct. ?‘]Zf“’ﬂ"] Ue =24 —Mﬂ]‘iL 44 =4 59
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] Aslo] FEElE HAox Fu|rl EA=TH(Naito e
al., 2005). 43kE MMPst A5 =29 83 74
=21 wgAe IIIRE AEdp, o] A=z K
2 Az A 2ERA FolAle] flgle] Hh
(Birkedal-Hansen, 1993a; Birkedal-Hansen, 1993b; Genco,
1992). A543} FA=isto] HelHel vhgoz AL
Zo] Aakslm 53] whez|ofel 22 wmAE Ziedel ¢
3 NOg =2 9 34 d5de Alo|E7lelS =}
SAA B =2 N0 33 & M7l dA
< z5HA| Hth(Zetterquist ef al., 1999). LPS+ # <]
Alzo] kel Alo] TRl AlFd o kel glor,
=3 NO A2 F8 <lelo)7|= 3leH(McDaniel et al.,
1996). 554 A% =iAHAIel COX-2+= NO9| Als7=
of 28] &I} Fch(Salvemini et al., 1994). 535
Aol 9lojA NO9 H2 AL ek yaElHql 84
5 Algshke 2k ohdel Feel 24 FA9 2gle]
th(Rausch-Fan er al., 2001). o|¢} 7ro] =523l
Ft AFHRS EAEY S FAow AFxAe I}
7 9l Ax2E] §F ToE Aot AE IR, o] I}
AollA BAALTL SFA 2] XAl vbe-E 718
of AFAZE ukAd A G50z o]EA Hrt. o] o
TollA LPS A& d5Hkgo] vehd 22 Aoz
o|A5k PPARyS] W= A ARl Azt AT
o] AAE F=EAIZIE INOSS| Hdo] AA|=|glon] =gk
COX-2¢] &Ae] A= ge}. o]={gk PPARyS| 8-
rosiglitazone A ZloM= FUSHA] Yelykor], o= PPARy
7} 27| ukdF A Alels A T 1Y A
o7 F3¥r}. Egh LPS A=0® qlsle] &A4skE EKRU/
2 7427} PPARy®} rosiglitazoneol] a4 JA|= )
ERK1/2¢] EA=a1A1e]l PD98059 2] & MMPs, A%
AzelR}, BAAAEFT COX-29 B4 BZFE JAIXA
on, o] A7l oAl dHe] NF-kB7HA| £3How
HERRIEE. o= AFAI2e] dFukge) Heisle] ERKI/
2 FH AERAE & 4 Uslen], PPARyS] Z-gol vl
Fo] ERK1/27} 37 73295 JeRL Qlet. PPARYS
AFAl 2 FAakae] A4S <A1 7] (Blanquart
et al., 2003), iNOS9] =45 %3 COX-29| Wl oA
sHs 2e Ao Bt (Mendez ef al., 2003; Lin
et al., 2007). €3] rosiglitazone> ERK1/2%5 E-sfo] 3
Arrae] AAE QARAA ASFAERAZRE AZE B
S5l 7|A-e] HaE|Qlow](Villegas ef al., 2004), ©] <
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