WAY/N /¥ 2l g 5 uluol (S5 33 0 A8l alze

WAYNN/S 250 pdy g,U IYAY olo i3 )l 09 4iad/YYY o plosis/ 093 9 (ow Jw

daw 33 (PPARsS) g i omSl g sis g0 Jlad (5o g ko s 5T 1
obd 4 Ww D 49 eI Jolgs (0 g

s YRR z « . \ . -
™lo dail ol 58 yalb Lig ) SiSs ¢ (1A B S

g5 o o
2SS ouiiS b slmoss S oSl o3y s (LS Slallas 5yl 59 0Solg 5T dles 1 il 3 5] (o )law 3595L 0 ok LiE coledl tdeddo
GBan )b i S5eleil g (Soidanpd cslasnld il o ks y> (Peroxisome proliferator-activated recepi@PAR) g ouSls
PPARY cuissT (GW-V¥Y) PPARB/S ST (il pudgid) PPARY s Jols PPAR Ciliseo (slacunssST pl () p cadllae ol
5 (High sensitive C-reactive protginSCRP .y gaw y (<lywdls Pan PPARPPAR (laos S plo cunssST ¢ (09t ;))
Sy cubd & Mie slacsy s (Interleukins L IL-5) £ 8o

s 09,5 O 4y (B3l yobo 4y Slilgs s Ai8)S 518 Sl obs Sl gl moginie il 35 CoB 5 kg glacsy 1B pig,
0,558 15,5 Lo ) GWLVEY + colis & Mo (35155 L 595 /p)55LS /p)5 oo Vo) lyndoid + ol 4 Mo «uld 4 Mine 105

oy YV 3l e (G198 b p S okS oS (oo ¥e o) Slpdlyy + ol 4 Mo 5 (5155 p S 5kSTp S o A) (495ldS0 ) + cobs & Mo (gl 125
.\JJ; LS)SA)]AJ‘ ]).J] L;leCz.S )I odlawl b )Ja.s d)90 J.obs‘— (P @a.w

ot a8 Cobd 4 Mo 09,5 4 s PPAR Galiste (glacaunssST e 5l o IL=5 3 NSCRP oy gdaws 45 3> olis ol a8l
ol 425l (g gixe o il )3 Jlopd s

sl 5 ol Jole 93 2 51 Wl 0i PPAR Gl (clacunssST 52998 S oo S o Jo 5 S8l sy oo Jlai 4y 15 05 el
255 )8 5 a0 1l ol (el (65500 SlapuslSo 5 A8l 350 5a,ISlyl sz almonsy 2 oledl

ol € aiSly gy oS oyl ¢ olodl Jole 2 gadlS™ 5519

RogjemSly wis 5oaiS Jlad gouipS il (BCumisST J1 auil o dby; )5l wome el igls
VOS-YEY (YYY) YV OYAY laduol (Sibjy 01l aloe Calyd dy Wino (gL, 45 ! Jolge o0 pw g o (PPARS)

4 45 ol (CRPL C-reactive proteinC sy 40\do

ol sl 3 el e Jele S Ol B [
35 et i g (1) el el atls 3y e 55 ASly T adaz 5 Lol 51 S0k 3356 03
5351 s adax 51 0Ll vge slacs o 5554 55 s e Jelse ) 5 S () s

Ol lghiol lghuol (K 5y pole ol (K3 S0AKa515 (5 3gls2 54 09,5 pluols -\

Obnal i oy i (K5 ple ol (K5 (50 aK8il 555l 30d 09,8 bl =¥

Olpl lgaol Olghuol (Kb pole olasls (K 5y SoaKiils «(S3gkgs jub 09,8 i)l Golid 8 -1

Email: khazaei@med.mui.ac.ir =l a5 JaGume (Godium 99

WAY Citigu sl pas ada /YWY oyleds / Y Jlo— Olghuol Kb 5 0dSKiils dloes YO8

WWW.Mmui.ac.ir



Ol yl5ad g o213 i yiSa

PPAR slaots 8 pls oo ST 5 (053l 5)
hSCRP s v = s (2l 815 pan PPAR
#— oS 53 5l 5 (High sensitive C-reactive protein
e g5 abs e gla; o (Interleukin-#)

Al 0

95

S CEI - K S PR R TRt
rml gl ) bl g8 5l 3w S
Sl g s Sl s S (gl = Ol ]
35d= gles 55 (Sop oKl i 05 S
S o5 s cmsby L el S sl a2 YO
Sl 3l ais SO i8S ) e LS (IS
Goop s ey sals Y e L DUl
S o b LAl Gl e 55 5%

SIS
05 5SS o O Olsen (e 555 55 2l
Sl &1 oo w s Jm s sl Jle g s
Aod 4SS SUlps ol YA 31 s s 5 5y 5
Ay il pn s oS (e YO S VL O
L a8 B s Sl 4 Yt Ol Olge
e 05,5 0 4y ool 5 5b 4 Dbl e
o e (ol b 5o Od) Cubs 4 M i
L 5o (e SAS oS e Vo) Sl pd + il
) GWHVEY 4+ s 4 S ((VF) (31518
Cmbs @ M (V0) (sl 25 50 S kS /S L
509 GloLS tp SIS /p 8 Joo A) 0555, +
05 3kS oS e Yoo Sl + cols 4 s
5 Ls aiS Sl 55, 1) Sl e (GLLS L

J.LJJ§ L5J2§°J")‘J| JL@A’J‘ Jﬂ‘j} el ot cb.w

slowl js Clgdl godudy o ol aals Ol Olallas

Sla s wlSlaS Sso i cobs Gy 2l
F) 20l (g3l A 50 Y Sulgs Sbe 5 5 S

Lap s oSl 55 godsS Il glaodi 1S

L, Peroxisome proliferator-activated receptor

Lds b me b sl gl 2 1440 Lo s (PPAR
= Lol siiae Sl S as Sdie 51 e Ll o(F)
ot Olsd 03 (S5 5hsm 5 S5 ssd sl
Slagsbon 5l ol 53 Laods 1S opl L 03
5 b Sl sen Ol by abesr Sl 0L
Qs s ail g e 5 (0) Al i Sl
S 3ipsl s ol anl b s 1S5 e il
sl a b PPAR e 35 5 4 .(0-7) sl axdls
L« s PPARy 5 PPARS/S PPARY (.
Osmon lizie Dl Sl b5l o v s
L35 o et ST (S ple slas e
O V) 5yl

PPAR il o151 48 Wlasls 0l lallae
) Al (B0 = B e (s3daze
sladla 5o o9, OV O s 4 (Oladllas
o S Ll A=Y ) Wlas S 513 o 5y 0t
o 25 2l Jolss 5 Sl il s 5 e, S
Ol Sl gedaas LA Sladlas (s S5l
o Sl il e ek Sl oledl goaalS
L s 0o Slg el Ol s Slalas Ko
Lol oS ol 5l (o ol ey I
(V=) il e

Glacs ST 31 ey caadllas ol 51 Cols
(&l b 52) PPARY s ;ST Jals PPAR (il
PPARy coeis ST (GW:VSY) PPARB/S e ST

Yov WAY o)l pad axin /YWY oyleds / PY Jlo— Olghul (S5 0uSCails dloes

WWW.Mmui.ac.ir



Ol yl5ad g o213 i yiSa

A w;))m): )‘JW

Lasy
Y\ odie 4 PPAR Cilisie glacas ST 5 500
e S s ol g e sl e 50 55
Fs raen () K2 (P> 0/000) 3 S sl
S~ ck.w).} Ls)bgf‘&aﬁ':*; w‘f: LA))‘J w‘
Lled sl Culis & Me (sla hge 53 £ S ) ]
Y ‘_}i,i) P> /400)

F— S 3 sl s hSCRP s o s SS o5l
slacs o5l s 5 ) Ll glaes el b
¢L_>,u‘| (BD Bioscience,USA, Biovender, USA
35
18 a5 SPSS;l53le 5 5l esls 3 JUT (sl 5
oslirul (version 16, SPSS Inc., Chicago,)IL
oLl BT Sl eslial b andlas (slaosls us S
L One-way analysis of variances b <

5,5 Posthoc LSDy s+51 5 (One-way ANOVA
o0 G S P8 8 58 L g A e

hsCRP s yu zxlaws(ng/ml)
- - 0 > e

—
- .
.
.
| |

IL-6 oozl (pg/ml)
*
|

3T slaes £ 53 5= S o il ooy s D i X S

WAY ol pad axin /YWY oyleds / PY Jlo— Olghul (S5 0uSCails dloes

YOA

WWW.Mmui.ac.ir



Ol yl5ad g o213 i yiSa

ol sladlas js (Jlis Ol gie 4y 550 395 e
uﬁ@.&PPARy L;Lh%ﬁ]é@\ ol o3ls
4 @L:J Ml_.:,.ﬁ aS (\\) JJ)‘JU JL@A’M L5°Mls J'ﬂ
ol o3l QL&;&I;-)CMA\ adlas gﬁ‘ )‘ o.,\,aT Cewd
4SS Gl o3l OLES adllas OOV il ails 50
ﬂm@uw‘(wx};&”,&wbﬁ@p

QAY) Culods Jiyl58

S 5 o
il lace s ST 5 pos Ay e a4
e by 4 e gl s PPAR (slao S
SSCRP oy e (5 l3 e 51 S
23 S SLp sy 5 A P S 5 )
Sodaky = Lagls ol Dl Sl o

el 5L 3550 59 IS 5]

S1038 g K5
(aj_lf« s 6&.&)}. rjlm C,ujl.’u )‘ OKM‘}J
s ) laaya el Cul Olghol Sy

References
1. Libby P.

Inflammation in atherosclerosis.

S

cilises glacans ST 3 )y candllas ol Coia
slac; 53 2Ll Joslye o 2w PPAR
aS ol esls lias L3 Sldlae 3 culs 4 e
5l ol o milises oS PPAR (lasdss S
— B e e S S5 b slas) b
Glacdl 5l (gl L3 Lok 15l 5 Lols 35,0
5 Ll Sle (JU sl slad s adoz 51000
A=8) Wil o0 Ol Sl abas slad sl

laods S oS il ol o3ls L& s (G g
OUT s ol as olaslen » Ll5 0 PPAR
AV) disl axdls 3 (Caubs 5 Bl ) Lls 2
e, S ) S o g s SLasls bl ()
Sladlan o S S S o)l s el
S L 0lays 4ia V84S ol osls OLES 58 s
s 0538 s oL PPARY i ST (6505
L aslie o 1y sl 5 S5 1S CRP s
STLa0T 5 OA) ol oals (6 iion [2alS ae ) yite
oS (6,8 (S als S Ol e 4y 5l ]
5 S Slalllas iles oL 55 ISl 5T oy
= PPAR Cilises (gl 55T Sl 1 godias OLES
(V=YY 3505 5 955 Olgdl sy hals

U_i‘ )J J—S'; Lﬁ_ﬁagl...:ﬂ CJL_S.SLE.G ‘dl?- L.f:'p ).} LA‘

4. Issemann |, Green S. Activation of a member of

Arterioscler Thromb Vasc Biol 2012; 32(9):
2045-51.

. Bisoendial RJ, Boekholdt SM, Vergeer M,
Stroes ES, Kastelein JJ. C-reactive protein is a
mediator of cardiovascular disease. Eur Heart J
2010; 31(17): 2087-91.

. Pradhan AD, Ridker PM. Do atherosclerosis and
type 2 diabetes share a common inflammatory
basis? Eur Heart J 2002; 23(11): 831-4.

Yoa

. Touyz RM,

the steroid hormone receptor superfamily by
peroxisome  proliferators.  Nature  1990;
347(6294): 645-50.

. Kersten S, Desvergne B, Wahli W. Roles of

PPARs in health and disease. Nature 2000;
405(6785): 421-4.

Schiffin  EL. Peroxisome

proliferator-activated receptors in vascular
biology-molecular mechanisms and clinical

WAY o)l pad axin /YWY oyleds / PY Jlo— Olghul (S5 0uSCails dloes

WWW.Mmui.ac.ir



Ol yl5ad g o213 i yiSa

implications. Vascul Pharmacol 2006; 45(1):
19-28.

7. Jones AB. Peroxisome proliferator-activated
receptor (PPAR) modulators: diabetes and
beyond. Med Res Rev 2001; 21(6): 540-52.

8. Bishop-Bailey D. Peroxisome proliferator-
activated receptor beta/delta goes vascular. Circ
Res 2008; 102(2): 146-7.

9. Wang N. PPAR-delta in  Vascular
Pathophysiology. PPAR Res 2008; 2008:
164163.

10.Zandbergen F, Plutzky J. PPARalpha in
atherosclerosis and inflammation. Biochim
Biophys Acta 2007; 1771(8): 972-82.

11. Thieringer R, Fenyk-Melody JE, Le Grand CB,
Shelton BA, Detmers PA, Somers EP, et al.
Activation of peroxisome proliferator-activated
receptor gamma does not inhibit IL-6 or TNF-
alpha responses of macrophages to
lipopolysaccharide in vitro or in vivo. J
Immunol 2000; 164(2): 1046-54.

12 Hill MR, Clarke S, Rodgers K, Thornhill B,
Peters JM, Gonzalez FJ, et al. Effect of
peroxisome proliferator-activated receptor alpha
activators on tumor necrosis factor expression in
mice during endotoxemia. Infect Immun 1999;
67(7): 3488-93.

13. Delerive P, Fruchart JC, Staels B. Peroxisome
proliferator-activated receptors in inflammation
control. J Endocrinol 2001; 169(3): 453-9.

14.Katayama A, Yamamoto Y, Tanaka K,
Matsubara K, Sugitani M, Fujihara S, et al.
Fenofibrate enhances neovascularization in a
murine ischemic hindlimb model. J Cardiovasc
Pharmacol 2009; 54(5): 399-404.

15.Wagner N, Jehl-Pietri C, Lopez P, Murdaca J,
Giordano C, Schwartz C, et al. Peroxisome
proliferator-activated receptor beta stimulation
induces rapid cardiac growth and angiogenesis
via direct activation of calcineurin. Cardiovasc
Res 2009; 83(1): 61-71.

16.Wang CH, Ciliberti N, Li SH, Szmitko PE,
Weisel RD, Fedak PW, et al. Rosiglitazone
facilitates angiogenic progenitor cell
differentiation toward endothelial lineage: a new
paradigm in glitazone pleiotropy. Circulation
2004; 109(11): 1392-400.

17.Moraes LA, Piqueras L, Bishop-Bailey D.
Peroxisome proliferator-activated receptors and
inflammation. Pharmacol Ther 2006; 110(3):
371-85.

18.Genovese S, De BG, Nicolucci A, Mannucci E,
Evangelista V, Totani L, et al. Effect of
pioglitazone versus metformin on
cardiovascular risk markers in type 2 diabetes.
Adv Ther 2013; 30(2): 190-202.

19.Youssef J, Badr M. Role of peroxisome
proliferator-activated receptors in inflammation
control. J Biomed Biotechnol 2004; 2004(3):
156-66.

20. Vijay SK, Mishra M, Kumar H, Tripathi K. Effect
of pioglitazone and rosiglitazone on mediators of
endothelial dysfunction, markers of angiogenesis
and inflammatory cytokines in type-2 diabetes.
Acta Diabetol 2009; 46(1): 27-33.

21.Libby P, Plutzky J. Inflammation in diabetes
mellitus: role of peroxisome proliferator-
activated receptor-alpha and peroxisome
proliferator-activated receptor-gamma agonists.
Am J Cardiol 2007; 99(4A): 27B-40B.

WAY g sl pas ada /YWY oyleds / Y Jlo— Olghuol Kb 5 0dSKiils dloes Y

WWW.Mmui.ac.ir



Journal of |sfahan Medical School Received: 20.01.201
Vol. 32, No. 277, 2" Week, May 2014 Accepted: 26.03.201
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Original Article
Abstract

Background: Inflammation had a key role in several pathologicabnditions including
atherosclerosis. Previous studies indicated tleptbxisome proliferator-activated receptors (PPAR)
are involved in numerous physiological and pathiglalgconditions. The aim of this study was to
investigate the effect of PPAR agonists includif®ARa (fenofibrate), PPAR/S (GWO0742), PPAR
(rosiglitazone) and pan PPAR (bezafibrate) admitigin on serum high-sensitive C-reactive protein
(hsCRP) and interleukine-6 (IL-6) in male diabetts.

Methods: The male Wistar rats were received streptozotaairirfduction of type | diabetes. Then,
they were randomly divided into five groups: diabediabetic + fenofibrate (100 mg/kg/day; gavage),
diabetic + GW0742 (1 mg/kg/day, subcutaneous),alial¥ rosiglitazone (8 mg/kg/day; gavage) and
diabetic + bezafibrate (400mg/kg/day; gavage). iAR& days, the serum levels of hsCRP and IL-6
were measured using the enzyme-linked immunosodssaty (ELISA) kits.

Findings: Administration of different PPAR agonists did noltea serum hsCRP and IL-6
concentrations in diabetic animals.

Conclusion: It seems that changes of serum inflammatory markez not responsible for effects of
PPARs agonist in atherosclerosis process and oteéenanisms should be studied.
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