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ANTI-INFLAMMATORY EFFECTS OF PPARy ON HUMAN DENTAL PULP CELLS

Jeong-Hee Kim*
Department of Conservative Dentistry, College of Dentistry, Chonbuk National University

Dental pulp is a loose, mesenchymal tissue almost entirely enclosed in the dentin. It consists of cells,
ground substance, and neural and vascular supplies. Damage to the dental pulp by mechanical, chemical,
thermal, and microbial irritants can provoke various types of inflammatory response. Pulpal inflammation
leads to the tissue degradation, which is mediated in part by Matrix metalloproteinase leads to accelerate
extracellular matrix degradation with pathological pathway. We have now investigated the induction of
MMPs and inflammatory cytokines by Lipopolysaccharide (LPS) control of inflammatory mediators by per-

oxisome proliferator-activated receptors (PPARs).

Human dental pulp cells exposed to various concentrations of LPS (1-10 ug/ml) revealed elevated levels of
MMP-2 and MMP-9 at 24 hrs of culture. LPS also stimulated the production of ICAM-1, VCAM-1, IL-18,
and TNF-e. Adenovirus PPARy (Ad/PPARY) and PPARy agonist rosiglitazone reduced the synthesis of
MMPs, adhesion molecules and pro-inflammatory cytokines. The inhibitory effect of Ad/PPARy was higher

than that of PPARY agonist.

These result offer new insights in regard to the anti-inflammatory potential of PPARY in human dental
pulp cell. (J Kor Acad Cons Dent 31(3):203 -214, 2006]
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T9 7129 FeARI ZAFPY. MMPseE AL 9 7
Ae] Bajo 283 zinc-dependent endopeptidase®]
H, G3A deolAe] MMPse 4 A+, 249 3
5 83 AN, 229 Feeky wddA e Fas o
hS Gi?. dukd o g MMPsE G5olu 44, & W

o Aol gk Fe W Frank EAlEA T A
o] =y v FFolA FH7F FAAY. o] MMPs
£ 714 & EaA)17]E 715 wtet collagenase (MMP-1,
MMP-8), gelatinase (MMP-2, MMP-9), stromelysin,
membrane-type metalloproteinaseZ TF+&#Ht}. MMP-
29 MMP-9& type-IV collagenase & gelatinase®
E2-¢1 F2 gingival fibroblast$t pulp cellell <& &
g0} AFdolt X FH Y Hele] @ Aol AFH
A0,

LPSE AF B A2 A LE ASA|H MMPse] #H]
Z v E3le] 434 Al EFKI interleukin-13 tumor
necrosis factorg ¥HAIZITH | [L-13} TNF& ¢ £&
HAAEZ Fo2RE FHEo WY w35 wi7jAF1A ¢
o, A A 0] FFRHEAANE o] AFA Al BRI
Thokgt AoA| x| whg o 2RE fed Zlolt), o]E Atol
E71K19 2HE 2SN e A2 R deldxe)
AEAFAA O Agto] ZAletn, Al At cell
adhesion molecules (CAM)?! ICAM-13} VCAM-12&
WM ZE v FEale 7ML, g7 HFEAE SolA £
B, XA L2 RE Q] [CAM-13F VCAM-1 59 Al
FAHARQIAY] T Hud vl AT a2 FdE A
g Bajde Ao gElAd Al o, oyt AFAE
7} GEutgol sl of 2] HAM FEobe] 2Ho] ZHT

Peroxisome proliferator-activated receptors (PPAR)
< & Yo EAdle 228 FEAd &3t PPARE
PPARe, PPARS/S, PPARYS] 3719] o] 447} ¥rel A 1o
o, oL ANE t& FHAE LEAFNAT ohu] st
T4, golztze 23y 2 DNA 2394 de A= vl
SO AA EofA Boldog e BHES Hole
PPARYS] 2 7]%5-& AGuiAL, BoiAL A A 2] 23}
& zdan, el 28 B S HRele] AFA A3
wdo] lrh. PPARYY| & g4 w2802 Al LPS
of g =4 WA ZAM IL-69 TNFeo] £HE o
AA7lE Ao g Aot ol# g thefet A whg-oll
¥l & A7 d&¥E PPARyE MES B84 ¥
o] §1 9low, I 92 PPARy ligand?! rosiglita-
zone, pioglitazone, LY171.833 5°¢] 28 Jz¥e A&
o A&z Y=,

A7a3 destd LPSE A58 Axels MMP #4]
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1. X|MEo| 2|9} ulet

M EE primary cultured 53 Al A¢ALE A9
of Ab&atH T A AW TR E 2A (HAEetu 27
W e o) ate] 5432l pulp explant culture
W& ol &3ste] UA widEI Y. AT wgde
DMEM (Life Technologies, Grand Island, NY)dll 56T
oAl 30&3t 7HEstd Bl Azl Sejol 84 (FBS,
Hyclone, Logan, Utah, USA)# 10% penicillin (100
unit/ml), streptomycin (100 wg/ml) 2 300 wg/m-glut-
amines F7tato] ZASIAT MEFE A9 Mg S A}
&8t 37T, 95% =%, 5% CO2 incubatorel| A wjoka}
AL, Addle 3-8 A XFHZES AHEIAT

2. =X Z# (replication deficient) PPARy OfH|=H}
olz2{A (Ad/PPARy) XM=t

PPARYY| cDNAE g AW Z et AFAAE
o zRe P e 4787)9] ofn|wAtS dFslsteE
1434 bpel §AA (PPARY2)E Htol#] 2 A|Zlef A3
At Ad/PPARye] A2 Quantum Biotechnologies
(Maisonevenue West, Montreal, Canada)®| AdEasy
Vector System< ©] &3ttt PPARy fAAE CMV
promoter7} A2¢H He Ao Az A7)z, AxFH
plasmidE pAdEasy-1 vector® i BJ5183¢] 4
homologous recombinations AlZic}. olite] A=
PPARy W6l & tl%4t DHbeol 2 A$AA o4 =
PPARy oltlicutol2x WEE & AASIAct Az
PPARy #H|& Pac 122 linearizing2 A7 ¥,
Lipofectin transfection (Invitrogen, San Diego, CA,
USA) #H o2 QBI293A (human embryonic kidney)
M El transfectionA|A A2 vlo|gAg A&ae]ct.
QBI293A MEe] Hleke MEM (minimum essential
medium, Gibco BRL, Gaithersburg, MD) ujoko o4
FAAQ v o2 wiokeldn, 4 =9 2-3 Y
F ofdntol A7t AE wld &7]2RE HlolgAE
B)aiqict ey vlo]d A2 X2E] PPARy S A9 &0l
2 99 T AFELE o] st 1, Tl HlolH A



€ QBI293A° A7 A1A double CsCI gradient ¥
o2 ke wholg A A8t Addle tx vloly
22 A9 B-galactosidase (Ad/LacZ) #AAE o4
7 B AFst LSS, AE AE Fo o]y
28] A fRAe B R E g x dio] Az #9l
st

AAE vlo]H 29 AWEIH &L plaque forming
unit (PFU/nl)E 743t @M EFol| A2 vlolg]
25 A7 QBI293A AIE 3 x 10°70E 60mm ™
%871l aFEHF Wi dA7) 3L A T S M E wolga 1 ml
9} 1.25% SeaPlaque agarose (FMC, Rockland, Maine
USA) 1 ml (42C)E MA3] 42 F A Y ¥t &
FRe R 253U Mgt Uehe plaqued] 522 Alof
PFUE AXtetsith. XAl 2o vlol2{ 2% 10, 50, 100
MOI (multiplicity of infection, number of active virus
particle/cell number) 2 ZEAZ o0 7L Lo} &
Aol FREA g v 5% HH0R SEojFUA
37°CAA 3X7E A Z

3. LPS Az|2t Ad/PPARy 24

A L] FZue B coli 011122H i 22
AAZ LPS (Sigma, St Louis, MO, USA)S #2]slo
FEAAY. LPSE BT S5 S ddaiint. 3¢
A 8AI Abole] A|FAME 3 x 10971E 100 mm platecl] Hj
AN THE E LPS 1 we/mlolA 10 wg/mlE A2l dtod
24N 7 )X 48N Bl frrEE d5uhe-S A8l
Ad/PPARy vtol2i 2 & 919} SU3HA XA ZE Wl
FA7) 2 The g 100 MOIZE ZdA At 2 2447 &
o LPS % 7|ete] A FAE Aedle] frse s
Agsitt. hzFdl PBSE 52 & Astgich. 254
X9 d3uks fEE # LPSE 1-10 w/ml &
T2 Ag & MMP-2¢ MMP-9¢ 4<% gelatin
zymography & $3te] A B}

e}

4. Gelatin Zymography

LPS @& £-& Ad/PPARy utol2l 29} Wgtslo] Azl &
#E5H+E MMPs9 84 gelatin zymography® |43}
o 23359t} TR AjZbe] =23 ok Aol o
A 5 ug& 5x sample buffer (0.4 M Tris-HCl, pH 6.8,
5% SDS, 20% glycerol, 0.1% bromophenol blue) 2 &
X713, 1 mg/ml gelatin 7187 0.1% SDS7F &H+-d
8% polyacrylamide gelol] Astd EeAIAT. A719%F
% gel& SDS AIAE Al renaturing buffer (2.5%

RIFHEOA PPARYS] & SSEB0| TF o7

Triton X-100)Z 20TAA 1A #4171, 583
developing buffer (50 mM Tris-HCl, 20 mM NaCl, 5
mM CaClz, 1% Triton X-100)Z A& 3}dc} Gel& 37
©e A% MMP 712449 (50 mM Tris-HCI, pH 7.5,
20 mM NaCl, 5 mM CaCle, 0.02% Brij 35)A 244
2t ¥HS-Al7] 3L coomassie blue G412 A8 & gel& 14
AlZ

5. Western hybridization

i) Total &¥d &

2¢H 2ol LPS A2 3-8 Ad/PPARYE #gA7)a
oAl AlE T AXZRE F didS Besigich. A 2E
2-33] A7} PBSZ AE ¥ 100 mm v F&7]0l 1 mi2
PBS-TDS (PBS, 1% Triton X-100, 0.05% sodium
deoxycholate, 0.01% SDS, 0.5 ug/ml leupeptin, 1 mM
EDTA, 1 ug/ml pepstatin, 0.2 mM PMSF) &4 #
7F, 1587 G5 HelA WA & 12,000 rpmollA] 582t
A Belstd MEer AR & AANH oY, DA F
S bovine serum albumin (BSA)& E&3}319] Bio-
Rad Protein Assay Kit (Bio-Rad, Hercules, CA)E A}

&3t et

ii) Cytosol® nuclear &4 F&

DEH 2 BPeE AYgd AEAA cytosol 2
nuclear @HAZ 3t 94 AXe EFAS AHe
afo] Helait). 23 A= 2 - 33 27}$ PBSE Al
2% T 100 nn wjekE7]o] 100 «9] Buffer A (10 mM
HEPES pH 7.9, 10 mM Potassium chloride, 2 mM
Magnesium chloride, 1 mM EDTA, 0.5 we/nl leu-
peptin, 1 ug/ml pepstatin, 0.2 mM PMSF) €& 37}
3ttt Scraperg olgstd MEE B F FF5 YA
1083 vHeAIA Y. 20,000x g2 1083 94 2ejsidd
FENLE cytosol HHAZ ARSI T, pelletle 1 ml
Buffer AZ o]&3slo] Aol & 100 #9| Buffer B (20
mM HEPES, pH 7.9.25%.v/v, glycerol, 420 mM
Sodium chloride, 2 mM Magnesium chloride, 0.2 mM
EDTA, 1 mM DTT 0.5 w/ml leupeptin, 1 wg/ml pep-
statin, 0.2 mM PMSF) &< H7keglt). 1583 €&
follA WX 3 20,000xgelA] 1023 94 E3te] 45
A& nuclear WA 2 o] &t}

iii) Western Hybridization

AEZE 2 - 33 7L PBSE AlE 2 100 mn W L7
o 1 mle PBS-TDS (PBS, 1% Triton X-100, 0.05%
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Table 1.
Antibody Cadalogue number b2 B DA
Anti-ICAM-1, mouse sc-8439 Santa Cruz, CA, USA
Anti-VCAM-1, rabbit sc-8304 Santa Cruz, CA, USA
Anti-MMP-9, rabbit sc-10737 Santa Cruz, CA, USA
Anti-PPAR, mouse sc-7382 Santa Cruz, CA, USA
Anti-NF«B, rabbit sc-109 Santa Cruz, CA, USA
ANti-I¥B, mouse sc-1643 Santa Cruz, CA, USA

sodium deoxycholate, 0.01% SDS, 0.5 wg/ml leu-
peptin, 1 mM EDTA, 1 wg/mi pepstatin, 0.2 mM
PMSF) §4-& #7t, 1587 95 HolA ¥ £ 12,000
rpmoll A 587 Q4] Beldte] A et 48 5 A A
on] wlA =T hovine serum albumin (BSA)S ¥
T35t Bio-Rad Protein Assay Kit (Bio-Rad,
Hercules, CA) & AH&-3l] & 3ttt 99 Whiez &
e 20 wd lysateE 7.5% mini gel (Bio-Rad,
Hercules, CA, USA) SDS-PAGE (poly acrylamide gel
electrophoresis) 2 ¥4 #1891, ©]& nitrocellulose
membrane (Hybond-C Amersham Pharmacia
Biotech, Piscataway, NJ)oll 60VZ 2|7t 5t o] EA1 7
t}. Membrane® blocking 5% skim milk7} 3-8
TBS-T (TBS, 0.1% Tween®™g&H o2 A2oA (A7t &
ok AAlstih HdS A AT 13 FAE 1
1,0008.2 TBS & 843ta] F2A 1417 #-gA12)
¥ TBSZ 33 Agstatt. 22 FAZE horse radish
peroxidase (HRP)7} 234 anti-mouse IgG 32 anti-
rabbit IgG (Amersham Pharmacia Biotech,
Piscataway, NJ)E 1: 5,0000.% 3]43la] A2 14]
+ weEdtt TBSE 33 A% & ECL 713
(Amersham Pharmacia Biotech, Piscataway, NJ)¥}
30 - 60z ¥H& & X-Ray ¥ &l #3171t}

£ A8 A YA ST 2

SAMHS Student' s t-testE AHESIH oM AEAE
A3l Al W o] A3 PR 0.05 v off A4
A FodE Qs

m.Z =
1. LPS X=0fl 2|8t [ MZ2| dF Htg R

At AR 2R Eeld AFdEe A8
Fod 3 - 49 A o2 A wige] 7hsstATt. AFA
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Figure 1. Activation of MMPs secretion in the dental
pulp cells treated with LPS for 24 hours. Condition
medium were analyzed by gelatin zymography.

¥= LPSY A=l 27] 5412t ol ol MMP-29 MMP-
9¢] g4o] =AY 24A7HE AZsl] EA9 A
of @etAtt, = LPSY v& 9&H 02 MMPY E4c]
fEE9eH o] & 10 w/m 559 202 MMPsE
FEAAY (Figure 1).

e AFNEE 8@ W 228 F£849 PPARyS ¥
@t U (Figure 2B). XA X A3 o]
PPARyS] #g el JsliA] 24117 ool & Hdo] g}
2™ (Figure 3B), ol& A|5A 2] ofef FxA9] L&
= 93 ofdiutolel 20] 7HAT} fte] o] FAA
o2 4583 Y% fgalactosidase FHAY] AL &
83 Ad/LacZ Htol8 ~& F3ted &9 3t} (data not
shown). W&k o] 39 Adde= Ad/LacZ< txHol#
2E AT

LPS A=o2 A4+HAEE ICAM-13 VCAM-19] A%
HAQIA ] o] FEEAT (Figure 2A). VCAM-19]
e Fe A Aol Blwsle] 24417kl O] A= F1E
HolF9lom, [CAM-1%E 4H) o]Ae] & Z715 HoF
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Figure 2 Activation of cell adhesion molecules in the dental pulp cells were treated with LPS for 24
hours. Western blot analysis detected adhesion molecules (left), Protein bands were quantified by
densitometry (right) (A). Modulation of PPARY in the dental pulp cells treated with LPS for 24 hours
(B). Actin was used as a control for protein loading.

A}, AFAE el Eask= PPARye) 23 3ozt S BESIHT. LPS A8 A 2447t Ad/PPARYS 24
o dee] FAYE AR S5k LPSY Azl ¥ 24 ANA A+AE Yol PPARye 2d< fEA7oH
AlZE Ulofl ¥glEl= PPARye 2d & B389t LPSY (Figure 8B), LPS #2d= EF73l1 PPARy W< &
2o QEiM AFAEE 12A774X1E PPARyY o] T3 Al EE VCAM-13 ICAM-12] @& o] dxslA A5}
5t Z7FE AR T 24417 = A EE o] UeR| =AU (Figure 3A). LPS 2= & 1241708 5 H2Ax}
oottt (Figure 2B). o] wao] okstA F7tehe 735301 ARAITE, 244 7bell A
T 748 #Asted A vlawsle] VCAM-19] 4%

2. PPARyol| 2|5t x|=M|Z 9] eiZHI=Z 2| Xj5} /42 22593 ICAM-1& 1/22 ZAHATh £3) o

£ F oxte] ©dS gA A7) J+7é°ﬂ AN AFHEE
ATFAE7 kg FHoz 45} = ICAM-13#% Ad/PPARyd] 23k Atz o2 =2 PPARye @do| &
VCAM-19] 238 Z715 PPARye 8402 o8& a4 =53 AR (Figure 3B).
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Ad/LacZ + + + +
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Actin | eums > e -
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Figure 3. Down-regulation of adhesion molecules by PPARY in time-dependent manner. Western blot
analysis detected adhesion molecules (left), Protein bands were quantified by densitometry (right)
(A). PPARY expression in the dental pulp cells treated with ad/PPARy (B). Actin was used as a

control for protein loading.

N

PPARy®] agonistel™ 2% FxH o] g do g o
45+ rosiglitazone® PPARye] &34 #4-2 LPSo|
oJeiA s F AR o ?ﬁ_% 0% @At 7

Aoy, ojyg *ﬂa‘_ 2ol zto] g ‘Z::E 48N TI7A

A&AoE2 fAHe AL AT + E}(Figureél)
a3 rosiglitazone =& PPARy?) L-% E A2 Er)
© 534 g4o] dA% HdAA gHE Yepon,
rosiglitazone®] ¥]wsle] PPARy7} 237} B2 =9
o SRR AL TS 7] ESNTOE A3} Hof
o5& MMP-29 MMP-99 24¢ AES 24
PPARy$} rosiglitazone®] MMP-2, MMP-9 25 744
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Zom T QA EAert MY AR oR desth
(Figure 5). MMP-9% zymography AHolA 2kstAl f=
g9 o™ Western hybridizatione® HEF 23}
zymography$} fAtet A2E Boj )

ol’e] AFME}F LPSel 93 dFuko s Yell=
MMPs, M E32elzte] vtd G o} # sl NF-«BY o
o] o3} Ato| EZo] EAlshs #BY wd #ALE A
Bt} AFAEE LPSY Aol galilA & W2 NF-«
BY ©o]Fo] fEHACeH, NF-«BY &) Y29 o]F&
PPARye] W&oz 7+4AHQ 1, rosiglitazoned] ¢Jaix =
A=A} (Figure 6).
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Adllacz  + - - - (1 S pveveys
LPS (10ug/ml) -+ o+ 4 14} |@ICAMI .
Ad/PPARY - + + + - 12t
Rosiglitazone(50:M) -+ + + 2 10}
Time(r 0 5 12 24 3 gl
2
. - E 1 E -
VCAM-1 1 Lo s 4|
Actin - e Gl b @ 2 ) ._.
0 ‘t
. , 5 12 24 (h)
ICAM-1 -| G i G -
M ) Ad/lacz + - - -
Actin - - aws - - LPS (10ug/mi) - + + +
Ad/PPARy - + + +
A Rosiglitazone(504M) - + + +
Ad/ltacz + + - + - 40 ¢
LPS (10ug/mi) - + o+ + +
Ad/PPARy - + + -
Rosiglitazone(50sM) - - -+ + B
3
VCAM-1 | == g - 220
©
Actin | GEIS GHD I GUS G s
ICAM-T ] *= S == g 0
Actin | GHS Gno eun eup e AdflacZ  + = o
LPS (10ug/m) - + + + +
B Ad/PPARy - - + - +
Rosiglitazone(50eM) - - - + +

Figure 4. The short (A) and long (48h) (B) time effects of PPARy and rosiglitazone on cell adhesion
molecules in the dental pulp cells. (A) Down-regulation of ICAM-1 and VCAM-1 in dental pulp cells
combined treated with Ad/PPARY and rosiglitazone. The cells were infected with 100 MOI of
Ad/PPARY for 1 hours, and then treated with LPS and rosiglitazone for 24 hours. The protein
expression was detected by immunoblotting with specific antibody (left), and protein bands were
quantified by densitometry (right). (B) Down-regulation of ICAM-1 and VCAM-1 in dental pulp cells
combined treated with Ad/PPARY and rosiglitazone.
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Ad/lacz + + - + - 2 @ig
LPS (10ue/m) - + + + + BMMP-2
Ad/PPARY - - 4+ o+ -
Rosiglitazone(606M) - - -+ + é
3 11
MMP-9 2
o
MMP-2: &
MMP-9 | s enm = - wwm 0
N PP . , Ad/LacZ  + + - + -
Actn {@» @a» e @ @w| SO0 T T
Ad/PPARY - - + - +
Rosiglitazone(50:M) - - - + +

* P {0.05 vs Control buffer

Figure 5. Down-regulation of MMP-2, -9 by treatment of PPARY and it s agonist. Left panel shows
gelatin Zymography for MMP-2, MMP-9 from dental pulp cells. Actin was used as a control for
protein loading. Right panel shows relative densitometric units. Data are expressed as mean + SD of
three separate experiments.

2r 0 NF<B
* B «B
Ad/Lacz + + - + - - * *
LPS (10ue/ml) - + + + + E *
Ad/PPARY - + -+ 3
Rosiglitazone(504M) - - - + + _g ! * N
% &3
NFAB ] s s e - — o
KB —] o oo G- w— —— 0
Ad/LacZ + + - + -
LPS (10ug/ml) - + + + +
Ad/PPARY - - + - +
Rosiglitazone(504M) - - - + +

Figure 6. Effects of PPARy and PPARY agonist on NF-«B activation in the dental pulp cells. Left panel
shows western blot analysis for NF-#B in nuclear extracts, I¥B in cytosol from dental pulp cells. Actin
was used as a control for protein loading. Right panel shows relative densitometric units. Data are
expressed as mean + SD of three separate experiments.
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&9 271842 MMPs9| £HI7F fresle A3 o
ol dgdfrelel LPSe AeAzd A4 93¢
& FEYAEAM AFEHALH, MMPse] #v] 2§42
A LS9 &l met 715t
A EHAAAR ICAM-12 WH A ZE v Eate] 74
CAREAE SN BERY, F2 3FTAE TAR
E B AIZY LFA-17 Mac-13} Agsle] Alo|E71Q] &
o} Rulo] #oiith VCAM-1 £3 F2 YA TellA 2
Aelm) F2 [L-17 TNF Sl oal Gz, of 4
AL EE LPSY AFo g ICAM-13} VCAM-1°]
24M7F o]l 4ujellA Qo] Eole F7HE RAFUTH
(Figure 24). #Ale] X &A L& 2o AFEAEA
on, T ZAAA ] FH L WA EADE v Rl 24
AFEAZAAN o] B whg& Holgs A0SR g€t
AFAZE LPSS AFo2 MMPsst A 2olate] wiol
7t e WA PPARyY 27] 2@e F7HEQA T
24N e AL ddo] Jehdr] %
ke

°
N

—

oy L
l",-: —

d

—NTL o8 2 oo o o &
[«}0

£

T

RIS

lo ok

oz AT, AN tRE B
£ MMPs2 MR8l B304 59| 983712

XITHMEOA PPARYS] B SIBAZ0] Bt o7

159 g5eee] JAEe Ao YZHE. PPARrY
E FEAZ AFHE (Figure 3B)= LPSY A=
e AR} dhzA 2o vlwals 2u) o) A
Ao, o|& Figure 28 FAAA L& H ol Hlwstd
PPARy7F @AsHAl A alAte] Bd S Aol RS ¢
+ AU} ol& PPARyd) ¢ HAR1Ae] W] Atz
A=, ojH g HAQNA HH Y Aste AvkA GE
S A3t AZgch 53] PPARyY] £3A rosiglita-
zone®l| oM E F AR Wdo| o] PPARy
o A 249 2A= olsj€rt (Figure 4). PPARY
o oJgk o] el AFHANAY Aole AT B e
2 24 7|Hol oA AR B ¢ 1 gl
o, AFACZ PPARyZE ETAIES EARI A EAA
Ao F HAAAY FHE AAAT AR gA 3
T}V Rosiglitazone?] &371 el A 2|54 2|
AR 2 PPARyE T8 3 37| WFolct g AL
4% PPARy2%E PPARyle] vlaste] golts H|e&F
o] EAetEZ XA E)A PPARy7} F2 Ao B)a
M & JAZATL Ve, BFE o g HelAde T
S & A AR VeV e AR A4ET

PPARy= MMP-29} -99] 4] %3 dAslA] AAAIH
ot (Figure 5). MMPs®] 9#l= PPARy7} 34| Hrt &
A Jebgon, B34 HEe o] dAE gL &y
o2 frestiivt. E5u-es #dste] PPARy7F MMPs
EHE AT = A& 24 PPARYY SXAE o] 8¢
AHM B glom® 2E71He 25 A 23
o] ¥ 1 Sich.

A e Alge PR d5HeE FEs =,
olgf3t Y FCZE LPSE M| &35l peptidoglycans,
lipoteichoic acids, fimbriae, proteases, heat-shock
proteins, formyl-methionyl peptides, 54 &o] It}
ol AL TAARY EAste g F&Ald 2ot
of ATAGA A o3 FFHkgo] AAEY, AFH-EY
T8A 2= toll-ike receptors (TLRs), CD14, nucleotide-
binding oligomerization domain proteins (Nod), G-
protein-coupled receptors, formyl-methionyl peptide
receptors, protease-activated receptors 5°] Ao, &
A9 BHAA AAHe AFLAZY LPSH dig
MMPs, A3zt 5] @#e TLR-49 AR2HE A%
2 208 o ZHM, o|2HE Figure 69 A= NF-
kB9 3 W o] 59 £Xo] 7] AF5W-EY AHA 71HL
2 A7t a2y e EoA e 43 te g
AAle A8 gEA AR won, mekrd PPARyS €49
o gk A A 2] FFNe-e] 71H & TRL-4Z5H NF-kB
o olojAlE AN FEHE BHLE o3t gt
PPARY?] ZHgo] NF«Bell Z@&Hog 9&& rlxal=
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%E Aoz EH ol NF-+#BFH2 Akt/PKBY o
2] MAPKs9 249 PPARy7} 248 Aoz A2Em &
g PPARy7F COX-29 waS dAgtozam dSukge
7ol 23 98-S & RoZ dSHr)

g 52 AFAdd HFEAEAA Prevotella
nigrescens®] LPSel| 23 MMPse| &u] #3 2 A2t
v 313, Polymorphonuclear Neutrophils®l 4
Enterococcus feacalise] 23] MMP-89] ¥3s A3
AIVE npgo g S35 A FA TR oh g} X It Al
EE o] g3t 94 FA ol 2F AEA] o] By
A9 LPSE A= Al g7l 229 Hsts #as)
AL o8 2102 AZMET) o9 AfelA XA
25E PPARyY #4L B¢ €359 A8 & 7%

i o0 ok b ff

Ehd 23z olefEion, A¢A 2 vl
A2 o] &3 A F I FAE ] PPARYY 80l 71U
o

v.g B

1. LPSO o8 A= AFA 2 dFuiEE<d
[CAM-1, VCAM-1, MMPs¢] #4]7} Z7319i} (p <
0.05).

2. Ad/PPARy #2)A] ICAM-1, VCAM-19) ¥H)7} &
HAck (p ( 0.05).

3. PPARy$} PPARY agonist® EAld] X2]A 48474
ICAM-1, VCAM-1¢] Eu)7} & d =
VACM-19 A% A9 AT #H4E B} (p |
0.05).

4. PPARY$ PPARY agonist X 2]4] 8] U] NF+B7} 74
S 3 Al EZ WB7F 2718k (p € 0.05).
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