' Gheg)y dlis  http/rjmsiums.ac.i WAS L5 OV o5le YF o) 55 15jly 1ySiisjs ogle alan '

F95¢ — o s g low STeer Beily O S g T i

e colainal clednol (S pode Bl gy pole Cliiog 33 pe g (silogyls 2181 (il sonbon 09,5 Wl owdom (5,55 (ol  Flodu] p yo
esfahanimr21@yahoo.com

ol lads! (ool (S pole olKuily ( gyl pole Clisizs 1S pe g (gilugyld 01K ¢ il Lcombon 055 ¢ il Lombon asatie 5 Skl 1ylas ylasge s
movahedian@pharm.mui.ac.ir

m.Baranchi @modares.ac.ir .oyl ¢l «wyde s oSG ¢ ob)y9 pole § (S Cunys 09,5 ¢ oibjyg (STolonsud (555> (comiil 1 2l,b (Sluan

o=l ledo! (ledol (Sbi pate ol isly (gl pole Lo 1S 40 g (g3luwgyld 0aS iy ¢ b ondan 09,5 ¢ cdl (comdion (68> (goomisly :‘;g.UG& )@
negaratael 16@yahoo.com

(U giune odiumgit) oyl (o hon o lian (Sbjy pode oS iy o JoSlo (Sipy cliion 15 p0 ¢ iy Lonbon amascio g dliwl 1855395 o~ dmodro #
mt.goodarzi @umsha.ac.ir

AEIYINY s )b AENIVA bl g )b

LXVLES

Olaedss Bl aiil e len ) e 9 Sye Jlo o inee (Cardiovascular Diseases-CVDS) sge— 5 (slaslon 102 g dino
i oy Boyemld s lon S59235k )3 IS sl (i adllas )3 ol 0 okao CVDS g Jitis 5515

Cumogin F= S 3yl Ll 5055 00535 33,55 19518 iy i) s Lo gmad] L 3900 53 05 plocl 58] s 155 g,
3 oz ol 3 Ay B o 3590 (B9l Slais o b omply 5 Sgnal ool (el (08 crlinmg V= (i OS] SlgaS
.13 odlizwl Web of knowledge, Pubmed, Sciencedirect, GoogleScholar gl sleMbl (lmolSL

JRE-swT v) .))_ﬁlo.cl_;l_bw.ijs)_\: Q’il AAS‘_;o é‘*’)—’ I) La;wfx;ﬂ (le 4 W?ﬂ"'{‘%” dL&s)yL{AAJSW‘ LJLS U;)SS_\JI (PL\JI e C,@b Lﬁd.:sli

5 bl sla Jolow gLyl ] aasetio & 50 32y (32 €8l 3 Slos MBI (Bla Candy 3 )5 By ol s (Bl 5 lelas
L Lo oS gl (5 Galidl L g (LS Ll o) )3 095 e Jise L (i ol o185 457 (gl 4 ol o S g0] (30 sl A9
Lo Jow pod St (ali Sl o St sla Jolge ol Gl gt ped 3 IS B9y (pgmalSidend gl &) Canglie 1l ol pailSle

- S o iyl 25 CVDS g )5 JUigil 5 Sl 351 5 (Bg 0 Olodl gl ol
8 s 2 Sl S oS sl o ol s )10 (oo (B s g2 Bl SIS (S g2l Sl 5ad Laaly )3 16 S oS
S8 Lagye CVDS Loy g J,u8 syt yirg Sy 4 ccmlio (1)Kl 356l 5 absoj ] )3y Slisis (oS 0 A8 oo Jlosl (B0

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

g0l daled  SLLS

S399555L ¢ Bgye— ol Slas)loan (23 L 5o Kuly 5T dayS gl 0319l

5 s 5 CVDS (g3slgily sl
By A ol 5 Sledl b B (5 0 oL
o=l 4 dgame 4l aS) Al cwl jsie Je>
9 9 ASly 51 (93 (6 Lid (09 oo 5 3190
el lolge a5l o 00550 5 JUlsgadl Jolis]
59 50 (s 5 (5859 Sl Juld) (S5
(V) &yl masCVDs

e 9 Jld o (p S gl slaplal 51 (S
8l Gl il o a8l (S gl LS

Ao o
S JS IV Jsle ,STg e slas Lo
Lo lon o (nl o o5 wllise Sl g
(Cardiovascular  diseases- 84 ,e- L3
4S5 bany b 1) oo iy CVDS)
(V) Ny o0 e ol 8 yeds VYV LWL
ol 8l olass YoV Jlo U ogd oo 005 (ppess
a2ls> 5 ygabee YYIY 4y & oo oo CVDS 5l a5
50l L b gl lon uizeen (V) s,
Pl loizl cblss g abog o sloas 3o


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

Cdld w b Julge g adigd o putd (il
L O Ol 0 a0z 0988 2ol 5 (o8559
Ay o a5 an aS (5 9bay cas oo ol
a0l b e i i el L s5lem (e
Jolss (S0 Sy Saejlyo Sl s (R)
S5 Slod Galy 85 oz il ials
Loasl (V) s o Srals |, o cdale
Sl o 9> Ol Gl &S cel T 51 (S
O)) 25l Jus MELS (55l doily o
Sla sl ;o il 1eSl Sy plgiedy ]
e yia 8 slacu wse alox 3l calisee
Og=92 (il S0 lad &S el s e
o el Joms m Gl (Be il o
O3 Jogb cuw JAK/STAT o 3,k
oogS L ) ey e e (5]
—w—w (Myocardial infarction-MI) s, S's.
Sl ol ol (615 05 5elidhes
Sl Oldlas ((VF) 058 co (Joncew o Slos
SssS Bashig, L i Bl 5l (S 5
Oamed dale ol aST Sllews 9, cpl 5lecl
dilwd MI Gz 5 xe jo lion &)l0 gy jo |y
TS BUEET-X YR B Sea| wlalllas .(V9)
1 6595 @By 5 CVDS Jituws jlas 1525168
L o) «Saglsnzed Lulyd o OVA5)Y) el
5 (Nitric oxide-NO) s, LuST S s S o0
Endothelium-derived hyperpolarizing ) EDHF
Sl pilSe 35k Sl i 058 o0 polisal
s (AMP-activated protein  kinase) AMPK
S oo Jd e BIAKL SLST (0555
Endothelial -eNOS)  JLL qul jtuw sluS]
5o Ll g oo (NOS (nitric oxide synthase)
MetS o Ll gl oo o EDHF lawgs o]
Oamid Salioogan il 0 EDHF g caid iy

http://rjms.iums.ac.ir

ohlen 5 Sledol e

L LataSsmsl ol 4 (Sojglon Jlb sl JoShe
4S50S o md 5 g Sles | LainS gmgn o]
P T W D (NS L SN B XS ¥ PV A
2 ey (i s 3 Shae (Sl
Extracellular -ECM) Jslw z L5 S5 5ls
Dy Sl Ghemy 0 Shes 5 5 (Matrix
S Sl 58 (Ll il oo Sieis
5l @liol oz 28l 5l ami e glagnS g0l
Shami o oS gl 5l 5 Jled Syjglses Sk
pots Cli (F) wily e golz s oy Sl
‘J._S)Lb 6‘«:&)2_..5 <z M.QL) aS Lsobé‘ 5O Sl
O Cnglio , L5 CVDs | oz sla 5518 500
ol g depd OB o5 (g5Ld 5 dgd]
(@) b oo Gl s Silidging 5 g s
2 S )5S L8 plyiear Sl i a4
aS Lxil 5l (F) og oo a8 5 i 5 CVDS 39
bl adgi 5 ool slasSlo =25
2z <l o Slee PL 51 LU sla S g
Gy CVDS o (Slr oy bL3)) b (lsrea
L;Lmdtfj_;.g.o'l iy A ol Alde gl o
25S L8 i) ) (oyz <8L ) Al e
Camwgio F =S o) oLl j5ags 011559 S5
(oS piling NSy SSlST SlgeS
30 &S (Lyua—lg ‘u....S.aa_..,oT ¢ yaical ‘u.._LT

D318y o i o CVDs 55909 38951

(Leptin) cyud .
g ge Al 0 o)z 0098 (lie b el
A b ol |y an i Coandy sla JUSKw ]
sl rals g oS —olitin wge¥ g
ON (139 Dl walati e (655 B pan ialidlg
Opmied (s Sl 0 (V) o4l e U
Ol Gegdl 4 sl g 35615 o
SySlos Siglgsed S el (lgisdr 5 weo e
wwbale poli sl L g wled oo Joe (Bgye- 8
o CVDS S ebsily ouisS Jlab olpic
o055 Lasld il bl la Lelse (A) wlod oo
(e iz «(Body mass index-BMI) o
g Gl g o slalie (ol

WAP L5 OOV o)l YF o)55 gjl) iTiibjs oglealan


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

95;‘ — o sl Lo 9 LS gl

Jebgasl sladelo o o (iSTs (il 5
olas Jslw cas Lo glasl o il s
Human ) HUVEC sla Jolw jo yd s o
(Umbilical  Vein  Endothelial  Cells
s (el B 5 bl (sla Joko)
Aisly Ojgod pid (YY) 058 0 ROS gz
NF- (ko) S o8 30 poiti e oloj @
CRP o Jg » (S025 Fleimizren 05800 KB
0diiS s a>L3) (C-Reactive Protein)
Sls sl 5ig,S JLbiswsl gl ol ;o (CVDs
(YA)

O ks b od sakal,) saies lis Giladllas
o=l (V) il o S gibs g S g
Ly ol 330 5,050 9 NO adgs (S50l
s BalS )0 059 Soleans (po3e (g3l Jled
§ S B9y ALl i bl 4
Ol aidly ) (Y) 958 o (95 ,Lid i3l
Py i) deiln )3 Wi ge ] w3 oo
(Acute coronary syndrome-) sl> 5, 33,5
aob s ACS

(ResiStin) ¢yans 3, .Y

S8 4y a5 a8l oo et 5l (8 (s

S 0wl Wdlguisd b o (5 0900
S8 (YY) ol S pms 5l T e » TNF-a
L oanslio jo 1y sy pYb (oo pw mlaw 3l
e (gataly oo lis aS wiyle &Y ol 3l
biol oz s BMEL (oS snol ol e
=59 9l gl T el guadl (Johow SIUS s
(Free fatty acids -sl;] o ,=> slas—ul &, as
Sl alae o 1, Loyl ecdsilie s FFAS)

Cde aayly oy s 5 (V) Qoo o rals
o=l (YD) ols pdgdl 4 Caglie b (g lobixs
55Ky 5T g Sledl (e Slslie i (S 50l
O sy Oliee ($2bo 8 5 (SRbs o181 5o ]
STNF-R2 | la SJgilie 5 2ol slo Syl L
(Soluble tumour necrosis factor receptor 2)

IL-6 (TNF-a |, Y g9 Jo—doxo 005 ,.5)

W45 L5 OV o5l YF o )55 15jly ySaisjs ogle alan

(V) 04 oo 2l 5L
Sr—95 6L—°QL.’.)—-5’:)° O] 00 S
5 Lo pod ILajley Slo dlogtil ooz (39 ,<
o (Vascular smooth muscle cell) VSMCs

rled g HglSanndS jo d (V) 09 oo
i B9 0 3o (slaJolas Seidgiinl
Bad (b3 oylgs S g 9bay ol sedais
59 () aib 0l o o] 0, Shee pge (L
oo Bi> Lapyl j0 @pO-E 5 4S oo
Slom> Joo olgieas ¢ (@O-E null mice) ol
s ) b e g oo oalitl 59 ISty 51
Sili3l g Gsre 39 ASly 5T S m s iyt
ooy g (Vo) ol 39,2 0l )0 S (500
DS sSae Wy, b tse cnl )o (et 5eeS
(V) oS
s 58 ) S sl ;500
Clad — O] — ‘jﬁfK “9)3—‘
oS Jlab 20lS b (rtd Bl oo Ssiy ot
Tissue plasminogen -t-PA) 8L 3 gimonsdly
ol s Gl yd saims iul33l) (activator
1S 55 el oS Jlab 0aiiS Mg
(Plasminogen activator inhibitor-1) PAI
2 IS o Gedga 5ued 95, 005 ) lee)
o=l (VY) ol aales Sidgi yuud o, Slos
LoS 5 s S9m095 5 S5 o 2 (5eS a0
TR &8l ,e518 il 3l (YY) ccul ige 50
i S legn SO oleseas (Tissue factor

Ol ol Gk 5l e e cdale 2olsl
-CAMS) Jslos Sz slo JsSbe 5 TF

i ollew 4o (Cell adhesion molecules

) SS9 59,5155 Gdsd olys o 59,5
(V0) oS Wl Ll ig,S JLbigil cla Jskus o
SO sleJow o TF Ol y ed ogMca
(Y2) o)l Gl Jl 58 Jae 95 (sl
PRI ¥ KVEDWC 7 P EOW VI % P PR O
J=30 55,5 uly 5T 8, 5o ( JLbisil slo sk
ROS) y5eS| ,5 i STy slodisS el
5 4oel ol els (Reactive oxygen species

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

Human coronary artery -HCAECS)
SplS s 5, b oo ey (endothelia cells
obis 1y S g ATP oy g slae il
lom il collad (als (Ko om0l
e Slam il 5l Glgenss STy 5 VB
el 0ol 5,155l Joku ol 50 oS il
Sl ST,y sl =l cJled ol s
33550 ROS Galiil o e, (stlanlys
4_1%1 A JJ ) ﬁffx ° LsLmA g, (fY)
L () aios oo ylis HCAECS (59, w0
oyl b ) Jeligail (6 339 58l
g, 40 P38 MAPK 53w JLad g gslo ST
3,0 L Glhler 50 (FF) o)y 25 (Bg,e ansls
S lolinajbdy (i) whaw ACS 5 ain
Wlgs oo Hal38l ol «(FO) conl oas (3,155 YL
Db I Sl b S ISy 51
oo, gl 4 aibrlcs )l slajlis Sl
o S0 oo b |y 55 0SSl 5T
Sl 9 Jubigasl o) Sdee 1 055 (ays
J—30 535951 40 90,J05 —» , 5IVSMCs
O e ) rizmen Bl e
Oxidized -Ox-LDL) suisonSTLDL csls
Lasly,Sb lawsys (low-density lipoprotein
08 o gy ) o pod S35 5 09000
9 SR-A > Jalidl 51 56,1 cnl sy o laiay
al»_.lg4) Class B CD36 scavenger receptor
(B ey 5 el S 5 (e
adenosine : 1) ABCA-1 Jg s cousSz >
triphosphate (ATP) binding cassette
(F5) ol (transporter
ol el lgany ) d) oo Sl
il e 5 (y5aST olil sla Lol adss
Nuclear factor ) NF-KB g9, ;o513
kappa-light-chain-enhancer of activated B
G ) Sy i e Condy o nl

http://rjms.iums.ac.ir

ohlen 5 Sledol e

Lipoprotein-) LPL-A> 4 (Interleukin 6)
Az;LJse .8) (associated phospholipase A:

Oizeed bl oo b e (g pgnd b Lad e
753955 S B s HgrealSindS L e
L5 . (Coronary artery calcification-CAC)
MetS )l Lo ;0 aSST oo G (VY 4¥F) ol
00 S i i CRP @) o i) Oliae
— S Q—.’.‘ Y2 el CAC 6‘)-.’ S e

ol = s MCP-1 ET-1 , L L »,s56
Intercellular) ICAM-1 Soi—> sle JoShe

VCAM-1 4 (Adheson Molecule 1
o g (Vascular cell adhesion protein 1)
1580 31 «(Pentraxin-3) PTX-3 Lkl 5L
~ @Lﬁ:‘-”u*—’ 1 iy 950205 o)l
b 55951 Sam 9 958 B9 e JLbiawl slaJoke
o= Sl dlae la sl Hon—l iy
4 (Vascular smooth muscle cell-VSMC)
Ol O lae g 995 o 590 dy iy 090 D
PO algi e oS S o g |y ok
a4 aSadl Ggye sl sk b (S g0l ol Jolas
Sl Dl )0 (ot H5SLS 055wy
00 55 9 BB slahge )o (i) Ol 8
«(LDLr-/-) LDL (Low-density lipoprotein)
45 09d oo Slodazmn Splie cigid 4 i
7 b s halS g (Guid @ 655
SS9 A wly 5l Cd iy w5 398 o0 Slos
(FV) 09 o0 o yoge ol 4o

Oy 3y 93 o L 2ol Slalllas
o )10 0929 3la 03l o aS placlale o
Endothelial NOS (nitric ) eNOS mRNA
5 iSeym ol el S (OXide synthase)
e 5 00d sl ST S s e Jles
A2 o ol S IINO  —enl e
Jlosl b 5l 0y ol s sy oo laiay
el iy ol Jilisa sl sl sl

WAP L5 OOV o)l YF o)55 gjl) iTiibjs oglealan


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

95;‘ — o sl Lo 9 LS gl

(OY) 5,0 weSao

P S g sl e Sl S50
&ololize joboas TNF-0 .l JLL gl o ,Slos
1y Jeb ol slaJolow ,3 @NOS o551 L
a5 5 (INOS) il ks wlsT S s
Endothelial NOS (nitric ) eNOS Lo _zals
o 2] oyl 09— s (OXide synthase)
(Reactive 59,55 ,5 jiiSly slaaisSady
slzwl jo g 093 — Nitrogen species-RNS)
oo Juigasl o See NS g 025158 (o i
=it G pslSo b Ko (9w 31 (0F) col
sle sl 5o QHS LaliT sla JLSGol, addss
Jl_xs l NF—kB 99, TNF—O( S ad>
‘ULQ,.H )o J=z0 6Lau) uLu as ..\_)Lo_a‘_s_c
(OF 9 DO) WS oo pudais

(IL-6) P 55 i ¥
Slopuailio b oS ol ool (S g
oz <8l ol e CVDS céyiny jo saxis
D9 Dye (S g (] e @l |
alie SRl Bl 9L 5 T Glies 565k
Ay ol 5B by (98 cuuSWIIL-6 .(BY)
O3 i R L ol 5l 2aSTs ol
795 B9 Sl e 598 s 556 a5
Sllad g LoD olaws (g5 i jgSimy (il
by oz by Gl g sld e n
el e 1 0 S 5 5 (g5lula, g lasley S
sl J=lre 50 S g 25138 oo AT oy
50 ale ol 8l as sl 5l aies oo lis wlalas

W45 L5 OV o5l YF o )55 15jly ySaisjs ogle alan

Gk 3 sees s 50 ey A (TY) WS oo
Endothelial NOS eNOS . ;=1 iols pulass
NO 4w oL 4 (nitric oxide synthase)
ol 5’mRNA el oAl o
P 0aiiS g i aliSie sl JoShe (g
5o 5L s VEGFR-1, VEGFR-2 , Ly
Sy s (MMP-LMMP-2) Lajls5 5 s)lie
S s sy b HUVEC (glaJslos Lo
VEGF 1) g ,e JLligus o, ,siS1s ass
23 o (Vascular endothelial growth factor
S o Sa i |y Jubigal oo aly) LS5
hS 5 5 Finil wize o cul Gl e s
Segs 5T ey slaslanys) lgreas Lol wyae
Olgmedan oauay ol 5l oolaiwl Lol cigds co (5,8
slos,lon lsyo o Jlaixl Slaoyo il
SleMbl aslgl cl (5 Sao i3, ol ol
A0S ool 8 g len ol Gloys jo sade b
(F9)

Tumor) LT jgog ouiaS 39,50 oS8 .Y
(necrosis factor alpha-TNF-a

3 a8 el olpdl i oS g (o9
Ole oot ebioe plo oz S8L 5 L3l Sl
by Olie 4 Gl 831 (my L o ]
A Cenglin L (g lobine bL3yl g ab oo sl 38l
GaS S edS ader il (00) ol dgudl
Sl SlopilSe 5l S s (nl alavlsa,
8 ot G el gl Cnglie o il oo
(D)) oS oo iyl CVDs

o5 94s 5 Lol o> o wcdgslie s TNF-0
g Cewl oduzmy S cplole 31 o] ped gl
e U ot ol 515l (alisee molaw
O g ol 09 e Joli 1) o T clad
&y 1y 359mad 9 098w |y FFAS by
e ilie g 5dod 1 (S0 Sl g aS e
L TNF-a oleodl zhaw (OY) 8,k Jgyuls
VLDL 5 o yelS 6,5 JsyimndS slocdile
alal, HDL sleadl cdale b g puiios (salayl,

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

Vascular ) VSMC g Lacwsee ;5 MCP-1
sl 3l Lo ( Jbge 8 (smooth muscle cell
I, (Matrix metall oproteinases) MM Ps
LS s Wl crge 5 5 WS (o0 S0 20
slocawge 10 MMPs Glag 51 5 ol iy
A_TJHG_AMM)QQP}QS_JB
sladsle 30 05 ol 2 o5 eamslis
Latawgneg s, 5 ;0 MCP-1 Lo el o )5 gun
Wwd a5 S slayy (Fp ole gl 2 STL
ol o eaaog il slagnSsp 5l (ool
Odb b dze )0 5 Seaadlygail p9JsS,
2 Somadly 9l 55805 5 o yissl (slpnly
S lom S8 i 50 Wl o0 (Slo> sla o
(V) sl S50 8 SaSis]
kb Figk ;0 MCP-1 aleo l Lo iS58
S-Sl oduzmy L3Il aijls (Al 55 65
g LoslySlo & prlae o )51 pidas e Ll
S Sdlos WS (39,2 0)l9m0 dm Lacu—wsie
= 5 9 V-iligadl s NO 51 L gl
LoapilSe (r Sptee SVSMC (gl yads
sla,Bal, 5l oolaiwl awy —o laiay o
2 el lean T e glis p spaz Jloys
5 Slgiy do (1S 905 3 Slas 5 il g 598 01520

(FY) ol S50 95 s )lady (loyo

(Visfatin) :yilows g .#
=z g a8 el ganu (S el
L 45 oz <l 55 (FF) 3900 a3 alias
b oledl sla o w 4 SbL Lacawguol
<8l o LQQT TS ,5 aS oal Jlad slajleg Sl
ol oo Gl o b 505 e 4 o7
(3o Slalllae 0 S o g 1) S g0l
balib o ) Geilin s olomdly o il
5 (V £95 <ubo) T2D ( Sl> .l calises U
2los , 5" ,lae (Metabolic syndrome) MetS
Sloeas 1y uila g 5l solaiwl IGTLe o)y
ol Couxbg ¢ Bl 0oL oy HeSB
03505 7 ykae CVDS g MEtS « -y gl 4y Cioglin
olid a5 8 ls vez g Slallae 4l (65-67) ol

http://rjms.iums.ac.ir

ohlen 5 Sledol e

V= o 9y, il 51908 G O
(Monocyte chemoattractant  protein-1)-
MCP-1
OLS9sS 5 QYL )5 )0 (S 95 (nl (plewdly
(0%) ai salys gl 4 Cooglie LAl

s sleol Kyl a1 lacmsgio MCP-1
Ol S e i By e Jigasln ) lad
bl g il 5ol 585 SLo 4 3,06 e Jobu
o 4 Nigd hod Jw eg9 40 OX-LDL
595l 5T 35353k 5o sagee 258 MCP-L JJs
MCP-1 a2 oo oylis Slalas (7 ") WS oo Ly
Sl L b, e S5 31,5516 S—
Umbilical ) HUVEC sla Jsbo 1o 5 5 geds
3 9 &S o0 o s |, (VeEiN Endothelial Cells
(Hypoxia-inducible factor apha -HIF- L
O gy, eS8 £o g3l b g VEGF )
(E26 transformation-specific 1) ETS1 sl

slooa S o b wgs MCP-1 | oc |Lgs
S slgeaSlee |, SO cledll by o
Solise bls )l as aas o lid olsllae
hs- ;L o Swly 51 Joore ;s slo,gS6
Sle-loeiil Cualed 5 Lowsdly 590y (CRP
S5, (Intima-media  thickness-IMT)
Plee L Jsle cnl ialidl o)ls sg2g w18
(i S Jal s g IS ls 5T L s
(O9)

WAP L5 OOV o)l YF o)55 gjl) iTiibjs oglealan


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

95;‘ — o sl Lo 9 LS gl

ety SBle (VF) 855 o 055 5555
el MELS oo Jalse Ly e ala, (8
(VO) 3,5 95 W ycdS (5 55 9 (95 Lid BMI
oS Ol i ol e (Lo o
S92y o0S i Syl Olgreds Wlgi oo g
SNy S yutd (VF) 050 a8 3 i s CAD
(5339 Sled 2800 5 5 IS0 I3 25)
hs 5 uiSSamol (olizl o2 ooy 5l Jatuw
o wolgs o (High-sensitivity CRP) CRP
(V8) ams zalS |, HOMA-IR 5 (y53 oy yaS
s (5205 Sy 0,20y 45T el (] poge 2S5
2 Sl shgioss 5 5ol Lo
Ailgd so 305 9 (YY) 05 oo Sludl slacewgu s
SLainS s Jl (B p w0 (oerlas A
ol Gl (VA) ol asls ol iy
sbadsbos s 08T S oy 23l )3 (S
09 )Lid Wi Gliler jo &gl Sl alae
odd )15 sl oLl Lol gl 4 s
J—ole loicday iy ol (VA) Cul
el oaal sl Sl ol S Sl
ol il dalhy Sl o Sty 000 sl Joles
4 ) oS ook 3 1, 0e Sl g (Ar)
00,5 45 (ChemR23 L, CMKLR1) 13 ,e5
Jlss! cl ol putig, =G Ly oo i
cLQw_wj.uoT 5 00,8 ol s aS o
e Jslns dLmly Sl oSty o sLa S5l
Sluld 5o b pod bawgs 5 5 39,0 Jleligadl
(AY g AV sl 00is as o e Sl i1
od S ool lgiedny (o8 Jloiol 4B
o gl ool Kilr o ogSle s Slac
3315 Ul e il o0 £y s
il il 8l e i g 0,10 | aglag ,Se
(AY) 095 oo o pgd S5 g Jg idS
o Lajlig Slo (St @y o iz
5 (Extracellular matrix) ECM sla 59,
G—,b 51 (Cell adhesion molecules) CAMs
Chemokine like ) CMKLR1 SJLX
3 o) i samoylis aS 34 o0 (receptor 1
slool Sl o Lajlsy Sle wlizl g Sls=158
5 9,5 &2l (a8 AF) ablso e

W45 L5 OV o5l YF o )55 15jly ySaisjs ogle alan

e Ll ) 8 il a9 oo
lgs e Lacglis ol sy oo (2alS L 5 00,5
sl Geiligs leloaiz oo i aa sl
Sobe Olsmean Geilans mhaw 181 (PA)
ol 58y cwl ool 7 ) as 59 IS ulg 51
5 (CADS) (s ,—5,5 ol —2 sl—as ) l—en
Acute coronary ) ACS o 5 —olas|,gba,
s, b Lilidl s e bLS I (syndrome
Oty s g MCP-1 5 1L-6 Lo ol
B Ohlem ;o (F) cul onds (3155 ey
gl e Sie a5 S ML (5558
SS9 lsaly 5l olnld 6 lanbl g cniliny
ol, 3l 039 )15 sl yo el oas soly Lis
oo Gl ity o5 ol el g1yl
(sor—gpgigesl L) el
3 odoe lajles Sko 5l (22 (2lgi o Geilanns
Sl ol A S5 (Vo) o4l o ialisl
290 7 9 27 0 Gl Gl &S
Ol 5o Sls 5T L (e adal) 58 o8l
e plgmeany uilians (V) 3)ls 6 55,5
Elsl 5 Sy (5L 5 5kl i g s
ol YY) Gl 00 -y lae ACSS G Lises
i By o= ool8 (sloo Shoe (sl)ls S g0
45358 VIMES (gl iy comw 9 8L o0
5508 59 480l 51 C8 iy g ol )aw el
ol ams e i B iyle;T Sllae
Nuclear factor ) NF-kB s;lo Jld b S g0l
kappa-light-chain-enhancer of activated B
k5 CAMs Lo (ROS a_ a__ily (Cells
s 3 83 oo Liulsil 1, VCAM-1, ICAM-1
slodslw 4o lacogio Stz & s
5 ol oo 8 e il 355 m Jllsgad
> Shas LS 5l 3 ol Jlaol G2

(YY) Bl 59,0800 51 &g, 9 JLlsguil

(Chemerin) (yp w05 .Y
JSi 4 a8 el sloaisanslis o)l oS gl

Perivascular adipose -PVAT) 3q,< &I, Ll

Ol o)l g &ye8l ;0 VSMCs 45 4 (tissue

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

Sl oo 55902

(Aplin) culs T.A

b saingnon p8 4 a5 Sl (euil oy

TPl 99,5 oo w32 sl slaviy
stebie Lond So3elom slaedlad aS(V Y- L
gy APJ g scay) u.,.bT 08 S .(AY) W,lo
G L oudcas ok S SO (D9 o0 Ll 55
5 B9 o=l Ol (AT) st e (etig
S35 o lasl g o0, <8 o Silows S
Gore Jebgas! sla sl 5 ugeVlgen Joli
sla Jobaw ;0 005,35 Lo .l ouls oolo lis
Vascular smooth muscle ) VSMCs . JLL gl
o S O)L) S¢>9g lﬁwwyd)ls ).a..: 9 (Ce”
So—d o ol )3 ST 5 (n S 55T Ol ]
s g Lmodly LT sl o3l s (A0F)
A5 slisn Gl (8 5eSei lies 4 elgmd
MELS oy Ses slaige 1o (A7) il (b
J’%‘}—é‘_ﬂ el 555 e S9ug o o2l
3 ookl KUK s AY) 350 5515 e
aSbe (Byye- ol (sloo,Slos «Su5glgily Lanl
Sloe> sl Jow ;0 INVIVO 4in Vitro Sllas
Lyl o o el asl o, Slee ;0 AP L]
Cdled e I8 el el (o
S Sl (ol oo g Sle (o0 (SB35
LS)LNB)’ Figly (el s Selginnn o> )lad
5 oyl oy (il oo b 5o b S5l
2 Sl lacdl o API bl pts
Sl (G3gude> (5 )Ly STl slahge
g Gli8l Ly (25559 0 ped dewgdy Sy
b o @l e 80,81 50 e LT by

http://rjms.iums.ac.ir

ohlen 5 Sledol e

5 9 9@ o ialysl ) AL S s Jele
hlise Jolye 50 Sldg Sle Cyrlge o a5
2 S Ol () Wil ee oo 95)15**“‘9)3‘
Slaollr yo 39,0 SLbl Comgnsl 5 Jo oo
9 Sls 51 Dal b (5539,5 Slapl x5 5 &,88]
S Oy ey goaiay 5 o)l (cuie ala,
ol il Lioss 5o IS wlg 5T anl B je ISy
SV g il S Gl o oS (AD)
(MMP-9 s MMP-2 s5Le Jlad ¢ =l 5,k 50
oS sl ol el JLbigail la Jolw
P59, a8 |, PIBK/AKE 3 MAPK (sl s
35S o Jsb s (i 2 sk sl 5
bl &yl JLliguil slo Jolw ;o (o) 2 (AF)
(Human aortic epithelial cells-HAECS)
o (oS bl sl cnl jles wms oo ol
Ol oRIBl 5 2l aS e ROS oy 233
beclin-1, Atgl2- Ly o5lgl b las o slagy;
=l ol (AY) 09— o Atg5, Atg-7
9 Sy 5 (S osilly A gonims Ll
S el 5598 ly 5T gl S (55l
s n ploil CMKLRL (53l Jlab sy
Ol8l as” el QT 3 S was Sldlas (AD)
e oo oL (Bgse Sl 00 oS
Sldlos Ol il samsylis alisle;l Slalllas
Jao ke 31 3¢ Jlisnsl (sloJsbos ;5 08
S S 9 TNF-0 31 5L VCAM-1 L,
il e G5y Jbisasl sla ol 8 i
G 31 P38 5 NF-KB 55l b g b S0
Floamsslis Koo Slllas (A) 355 o plol
b (S sladsse olo 2 (oS 2
gl eS a5 a0 oo lid Sles sl o
Sl g Gl o 4520 5 2als |, NO
a4z dily (COMP) (g5al> Clindgise 059155
A ol Ho i Olidod aw, e aia

WAP L5 OOV o)l YF o)55 gjl) iTiibjs oglealan


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

95;‘ — 8 Glaslon g bayS ol

s 352y Sg Iuly 5T S jo ileni S
) b Sosglyil sloanls (S o n ol
5 ENOS g5 Jlei b 35 05lg 5T o 1, Ang-I
G 3 OVFNN) aiS o e NO u g3
ol il ools s Jla> Oldlas S0
o VSMCS Lo sgi pa LT 0015 oy
a5 S oo dbml el Goye o 1) ST
L] yzles 5 sl nl el S 205 s
Slallas S0 (VVY) 00 o0 > slewl &
AP LT g 4 S cul o oo lis
Sghise (99,8 C8b 50 5ailannST (il Hgilike
eawsmol o gldlas ples lils 9 (VYA)
mha s s Sxe a bl Cppizran (V1) Cel
el gla Sl b oS5 nol ol oleudly
oaly s 3dlogen ol law o (CRP, IL-6)
u.._bT o.bj.,f LS)L..:JL&B Sl (VY ) Cal v
ey Slaniod oo (s az 5o M8l 5T 5o
G anisSLT 5] oslial b o594 45 alb o |,
Bg plol Wlgh oo 05,5 (pl colas

Yoz g 5089l Sl (53,5 sgame b (]
SoS g Hler 9 05905 3l Jlsd &b
oo 50 S8 o ol oS 5l ¢ olgd!
wblis Sl OTY) WS o e pnSsle lge
43S )18 oy 590 8 MI 5o S 900
oi2lS 5 55595 Gnalidl o eyl el
Gk 3l s Jebsl ool (5034358
Lo ol ol yo Tie-2 s VEGFR2 Lo il
OYY) 09 o0

Ohlbs 5 05— bl e G2l
S IVCIUIN DSUSCN LU X DRV FJOOPS
b5 L lis ala k] il ool
S gzl Slguls 5 Slgian o Sles
59 Yoot ol jo (S ol s () YEI YY)
&y 9l e 552 5 Ayl el e
slepd Sl olbdlas S5 . (VYO) o)l il oy
V- Y-l Y- D) | el
pY wlesls flas Sb,b e Llas pals jo
NO au asly pcilSo L 51 cpl ol 53

Saejlye SISl adl (VYY1 YF) 098 oo plxl
05 id p ol Sl bl e o o5 Jlee!

W45 L5 OV o5l YF o )55 15jly ySaisjs ogle alan

Ol 8l Boyb 51 e935935T el (VoY) wly e
Gl S 4 LacoDMdge Comolus
o=l VoY) cl B o cie Sng gl
O3 e 50 (Bo,em ol e )0 nFg
5552055ly Olgieds a5 (g ysboay oo i Bgse
3 e 55556 il 53lg g poaligadl 4y aznls
5 anls s (104-106) oS o Jac peligad
59,00 0523 CVDS jo j5wyfonds] i &
oS L8 )l 5o obl cdale ol s
adsl U=l 5o o Gl oS (6 ysboay cunl o0y
2ol osels L o b 5 (V1Y) (ke
Sl oo ool s g les 2! Jol e
bl b pocdensy L cciidi> 10 (VoA - )

4SS o b alS bl mh o (s)lon
= JWlgasst o Shee s 51 00isS (uSaie
O ) ol b T adgs

slagiga ;o ol easnS 5 nsyn cnl Ole
b oo il SceSen] b8 ol B M
] 3 blam 3 s ool ol )b s
il o (I-R) (558 )~ SeaSnl 51 (40
YY)

Gl 03,8 i B8 sl )b Slse> by Joe
oo '| s als . L o Y‘u} ‘L’j-’)-’T
A—’.‘ﬁé )" ‘5—-“*-7"-3 ‘sg-l-é ‘SJLMJ)L; OLQ)D )\) \)5....3‘5‘0
— )y o (GLoa LS A S'gly 5l oola
g MT_QM‘OF ST Cmnilign 331
Vo oeeilig 3l oo ool ONVY) 0,5
Angiotensin-converting enzyme -ACE2)
e 905 aly 31,3l Ly (6, o (12
ool 05 08l sla bge o ol ol g abl oo
cdlas slall e u.._LT Syl skl pulas
co—w QT Sl 9 00— ACE2 95909 1
wdl ogd o Lol J 45 5 5 ACE2 Sl
9 Xy 40 ACEZ—U.._L] e D e gas )
b ooy Olidisg an L o8 JelSS
OV

bl s j9ASlg 1 2 Okl i
95 SLolrd 0 GeS gl nl Ole G138
u.o-l)‘ ISC N sl 00U u“’)‘jj g_i_,._,gjliA‘,]s)ﬂ

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

OFY) oyl pudins alasly HDL 50
Sla)lom £90d b 595 el by polie
Dol 99925 b g (VFV) ploye jo cdd 5 59)5
OFY) el Lo e anl 565 50 lags om0l
o=l so e gl apo o i Olalllas
Lok Sy (31 s ACS L oS g
L wgSas atasl) p e el LV FY) sl s
oes ;5 CADS Sl S5 5T Sass § 05
Olemedn piig s ol 5l eolaiwl g 0,ls MEtS
Ol S8yt 9 CADS ooy 59 058k )5 )legee

OFF) sl 00y slgiin, MES Lo 4o
g o0 BNOS (g5lo Jld o158l o yuiial
Juligail o Shoe Pl 2 52 <8 ()l o0 1
omiinl U jlasd sy OYY) o )fs Dol i
adynl S95 Goye 50 xlbyolye 5l b oLl
Slapb =3 ) Geizred S o Jlie 1) &)
030290 ol salnlyan oS gl 5 Sl
O s o bostiinn (yuiial clonds audie
4295 L.(1F0) 095 oo pouligail 4 il (39,0
a5 Cdly ml 5 5950 5)50g5ly ST A
Slbl oz Sl 5o ol Oliee 4 el
(OVF8) 59 e 5l (0,15 o) <l See) 35 ,¢
2 L a8 ey ol 48 S8 g e o
ol S S0 50 asly (539,559,050l 5]
55 09l ped oyt Sl b bad e (3950
a8 o lid N VItro Sllas .abl asls jids
aile (elge 5156 35550 5 &zl gptial
1, ol Jllsgos! slagl o o VEGF 4 CRP
S L iz (VFY) wps o ol
Jubigas! sladsbos & 2 las il il
5| e 9, 5251 5) PDGF-BB ala_lga,
5555 el O FA) 035 o Jlge |, (BB-S
TNF- CRP S_, o 1 6 NF-KB (g 5L e
ol Jebigal slaJobo 1o 1) Ll o5 5 0
CAMS Lo zmen (VFY) aps o oS
JWbgail sl Jebw jo Iy TNF-0 L ools &G o0
SO WS o ls (NFRB s g5 s L)
Vo ibsaS Tl olo o b el 505 (59
S5 Sy Jubiswl sl Jobe 5 (COX-2)
(il gl i gl ls TNF-a L oo

http://rjms.iums.ac.ir

TR O

Lol odile @l

O3 yd o 50 eyl g0 o

L awslie 4o (Atrid fibrillation- AF) JL 51
ozl (VYA cwl 5ol a8 ol 3l
S9-¢ sl Jiae ST, il oy
oy las ey cesw e 50 ool
S Jdoas u.,.1.-T aS o, o ki (VYA) all oo
2 Spdmeldl g e Joily il g9,
Jos [ AF 5599 0895, ‘L""ﬁ*-:—'vj%"%%ls
sloan¥ ST o culas Ce s odledy 000 o
Sogli |y olig fhge oadaS b5 slacimsee

(Omentin) ywol A

s ool as el pugy sl byl
Bocas oS sl ol s aas Jlwl oz
P pgmazin g glisl (o etb by
ol oz ek Jlog il 392 Lol
Ol (VY)Y gl 5 (o5 <8l 50 b ogd o0
S-bise Sl o Sz g laesS ey, o8 o
cdale (39 adlsl gl g 5l o8l o (VYY)
Olee 039 el b g abige Shals 55 (el
aiam 03350 VYT IPY) 0l o ialsdl o]
e el o8l s (ghlea by cles
ol 4 5 (Foyem ol Sl sleygSL Lals
OYF) 098 oo Lowodly el zal33l )]
Sz b bd,e OIS 4 M liley 5o
cysiial CADS 4 55,1515 51 MetS T2D L
OYONYA) ol o ol S Ll
o u.Sg...n.\T o=l el duw%ﬂ)o
Onlo—eil sablaulgany 35515 el S o5
S oo Gl Bl Gedgasl 4 Sl 5095 oo
Sloygsl Gl b (95 el 1ol .(VTR)
Sy g i Sl ad e S gille jdas
b eyt ol sl 65 g Glarea
lod polie (VF+) 05 colain] Sdgilis
S Gl BMIL 2259 Gl ol

Lo s S ahal) pls g s’ s HDALC

WAP L5 OOV o)l YF o)55 gjl) iTiibjs oglealan


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

Jis> JoVSMCs s |, (S5 5l (5l siomss
s 023 a L ] IS 65 pas S
P TP I N RNCIN RO
i Jbd e lSiindS asg, o (ol
lr g dlome A Wlg oo il 457 )l

O0F) alsl asls

Ao dzg b el sy oo it e 5 cpl @
(O5—liMog5ly ,dai o ls CVDS jo a5 _iss
S sl g Jubanl sbe sk &2 lee e
&S el jlcwl oledlos 5 odadle (S g0l
Gl 0 a3l 035 s Sy ol ol
5 QT j‘ (S oo LgL(bu:l:..%S.; Sulle )LB.‘L.?‘ Q‘53‘5°
bs.u.: L)'“"ﬁ) CVDS

(Adiponectin)  yaSig o1.1+
bsi godsi slaon n 50l S
5 el olss sl o il o o <l
S9-bss Ol (Sl alae g JLbgail sloJolo
clale Lo Seuol i OS5 (VOA4 AY)
L L e SDST 5 Bl o 055 (iSiseed]
Lo lon T2D (dgus! 4 Cwgline Joli o
C oS Sl lens e aiSw (B (555 S
O0-V2Y) by o rals SIS,
b Syl oy ha
Ohlam 5o gl 4 Coglin 00iS m yiom
ol 3550 53 oo G5 Wy oo 5 el T2D
MetS =l 5 gousie ‘_é.‘.bl.o.> sl ias glyls
iSigmol slaons .5 AdipoR2, AdipoR1
alae )o cdy 4 Sl B ol 4 a5 widly oo
sladslo o 48 Wis e ol oS 5 S
—T (V821 50) 0l uiSGe—nol (60, gun
Sleitla i sl as conl (6,50 003 5 o 20lS
Ol poelisil g Slo alae o d8 55 ol ol

W45 L5 OV o5l YF o )55 15jly ySaisjs ogle alan

Sl 5o S Lo
(10+) 55-5 o aloxl AMPK/ENOSINO ...c
O Bl )0 (ot (A (el sy o0l 4
10V) 59,05l 5T 53555 5 5559551 ol
3,18 59 M5l 5151 (6,8 5o og—as-a,
(YOY)

L Lg)L..uJ_oS.a AR 0 QL«.MJ t5"9"‘> Sldlas
Jom b oSl ey Sl el
3, see I-R o] u’%—f Sgae )3 (y59:8 5
IR 1 iU jen g il L(OVOY) sl S50
o3Il yralS o o 5l A g d20 oo lalS
(OVOY) 5555 oo 1-R 51 oy 48 ) lisl 5 LS e
S L AKEL s AMPK 5yl i (yu il
CiS L e 3 35250 Juligad) sl sk
5 o=l il dbsd 559 (100) 08 (o0 S 20
8 g oo i sladawgo o) e
OOY) a2 oo L8l (hge SaSius]

Ol ogSae g Jitene alaily Slilllas (S
(ntima-media thickness) IMT L o>
08 el (g S0l 5 wilesls Lad |, a1
OOF) Wlails die 0ig,l8 IMT sl o

S L aslie )0 T2D Glilay ;o fs5 uial
2les ohlea j3 5 0l g lsline S S
099 Oyl 4y S 03,10 03515 S oS
las bl o sl it tals ool SO
255 e (el (e 000 LAS (gem S
T2D ghlew 5o 0595 SO 0529 (6l Jitane
L(VOY) el
Ogr—lSbondS” il o Sy Slalllas o
et oS g amd e GralS ) (Sb
LS LS gl 005 13 eu S Jled SIS
o8y o 3H(RANKL) Lo-LLIS gla v

] Sedgtial 5L PIBK/AKE Sl

e 1y @551 Blo alae slaJsbo 5l 09,5 5
ASITMRNA (L (2590 0l e S
I e dlad g jlga 1) uandS gl 5 5bland
5 CplS g5l i o Jgs bla s

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

et ug.._uubj.u.@ oloul jo ol sla,quS
OAF) ool asls

) S 50 B35l (53ludgazme b (SSgpol
9l Gk i 8 Sidaes, e 50
A g Ghge 50 (eiSSsndl (3 ile i e
Pressure) ,L_s Lo oly—el byl & ol
S el 5 3 b 5l (overloaded
Sodansy S gl o ek s AMPK
=5 e (VAD) was (g9, B onig) iun
il 5 (Jolow (98 SIS Sl peis
5 90 ,» a5 AdipoR1, AdipoR2 sleess .5
Oy5—e N oo (la ol 28l g buwsis
S5 led B 51 o ol OVAP) 3,5 o
J—lis ;o TNF-a ,L_¢o  AMPK 4 COX-2
Aol g oyl sblas il 58 o, s0 I-R |
s SIS s i 3o b
Seghgl sl o Sae o]y a5 04l o plxl
5 COX-2 Jdlas o Slee g AMPK 51 il
4 Fewl 0 iSSgmal (VAY) siiws 5o 90
g 90l oo gz oyl 355 il 0 IR
5INOS ()L jLee) seilonST oyl Sl L
S o Loy 0,55 (NADPH oxidase
(OVAAGVAY)

5 =l 5l phlen 5o (iSSguol clale
a5 wiboo Fomb (S o3 4 cons ol
L obles o=l @bl 5 (ganainb wly o
L ouiSSgnol oYU cdale (VAR) woles Jugns
Ja e cadaly ol g sl ol o M S S
Olime b e alaly ¢ alS nl g Wb oo ialS
blL__5lea ol _—iia S o5,lsCRP
el el Gl L el

Sl yome 31y 5 iSigol aods b,
slosbw jenal zals AMPK 4 COX-2
cdld el s NO o_Jg ywlyal e JLdsgal

http://rjms.iums.ac.ir

e @

OVFY) 09 o0

3 e o S5 ed ool Sl llas
‘Jola—o (B9 ye- ol a3 Lo,y
00 ey g |y (ookiSignolgn
SBsemGre s lo s MILACS LLCADs
S5 OFA) 5los S (5 e SeraSns]
b 5 oSl Sy Suly 51 ]
)'| 6)-5519 09 o0 JLo.c‘ R LgLaMlS.c
Ve 5 VPR) Jwpsd an 589 Sbe IS0 s
Bore prligasl 4 Comugio (Fabuz o
{(OV)) (NOsI55 5 ate 2 35]) ENOS oolass
oy oSl 9 wleSTnow o 5 INOS e
SLbenS gia s ods L () YY) (ONOO')
lacnsS g ol Gl e el iy
2 ey pellie (SBL 00 S e 9 Sledlas
313898 Lo gaml i Db s (VYY) lajleg STLe
OVF) ldlas Guisd @ Sl iy Sunds
4, (VWYO) ABCAL Lo s yiwli8l oren
st 53 oS HDL ol slo coogilon
HDL 4 ol 955 5 Jo S (ogSine JUisl o
i slannST T Sl leel <O V) ail o
OX- 5 (VYY) YU 55°6I8 51 26 ROS ulg by
JWbsil sl sk o (VVA) LDL

s AKE o blize SIS 20 b (eiSigol
1y 35531 Jigail Lo sl ;5 AMPK
O pzmed (VVA) 28— il
il plz cleay (iSignol Sg g5
3 )’kx,,ﬂj_w Silw Jlsd 55 9 VA-) AMPK
St s Jloel A-jluls” cudlad jlee az o
OAY)

Sl pailSe 5 b 5l (S350l e
Oy i Sdled ol 81l goa s
S 5 Seleon Slacl pinsw 5 endbs 3
Sl Lo o 55 )Lad A1 L e JLligail o Ses
(oSS98 gd Ay e ki (VAYGIAY)
Ogael et 40 (LM yo 1) &yl absen
cesls JUELH Bl oe crlpli S oo Pt Al
Oy Ly (ot LI (oiiSigo e
Sy o iy iz e Bl axsls Sl b b e
5 Jie (Lot WA 50 aiiSigolsn

WAP L5 OOV o)l YF o)55 gjl) iTiibjs oglealan


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

Ol 5l Blo (rizen 055 o0 )50 AMPK
a—oke) NF-KB o a__ulg CAMS sL_a 5
3s—i —o (VCAM-1, ICAM-1, E-selectin
(V4%)
Lo oa2lall so0001 51, 398 Jubigwil sloJok
u_.LQJ‘_s_A Sl (Free fatty acids) FFAs
JUNIEN XU VR | PRV A P U g A

e o Lid iN ViVO g in vitro olalae
TS UG SRR OVR—
L5555 (ADMA) (S e (60 yiosmn]
sleJslw ;0 1) NO onl,8s -CVDS o>
Oged piand (apaly om0 oo 31 L gl
eNOS culled s b opl as g !l |, STAT3
OVAA) aos o ili8l 1) STAT3 a4y aly

° st 4> 50) SMCS & jrLiee 5l el

o Mo SRl ) Gsly Fomly (oo il
o, 8l o 58 g J=aS ol 8l L awslie ;0 CAD
L awlie o YL Sdgiaw 95 ,Lid gl)ls
ot 55 Jloy g3 lis sl J S ol
alal) s Cmply S BlE L (65555 s
Y0 Sl 0O u.u)‘)_j 6)16‘5_.‘.2.0
Sl i ble Ly e —ly oy o laia
Al Jlbisgail @la Jsko jo Sgnsl 2
3 sbla> i3 VSMCs o 5 >leas g
Al ails 59,15lg 5T 535550

Sl ot m b5 slacntsn Sl el
odd >\ Sl o CVDSs slx) 0 o>

Al g Sle sade b bl 4 axgi b

W45 L5 OV o5l YF o )55 15jly ySaisjs ogle alan

5 Cnilos 5 Sy Sy 51 2T ol 1 TNF-g
HS9em w2 VIMCS & 2 lee
.O)‘;)f‘sao

(Vaspin)  yumwlg V)
wah S slanSansl p s 5l S
s 8Ll Ete 5Ly (s 00T e
220 (VAY) cl a ot 5 6 5 v wdslio
L oo dlall Gz slaige 10 oS 5o Gupuls
(Diet-induced obesity-DIO) la ¢ v,
o e 31l alisn o Sgugs |y gand]
Ol 50 5 9 O35 oS (lie 0,5 Jbe s
aosle UA.JW‘ a wgl&u ).,)94[.» o J&Q le.mu)
s GLUT-4. TNF-O «pJ o ))

qu

61,5 ke g p ey ghan (St abad
aallas Syl oud ools Lz MetS
ol g (o S (s SYL e ol e
L il Condy )0 98 hsiom] Gl gl Gl
g los, S oy ($855 Sellad 5 2l )
BMI a5 gol, 81 o ol cdale ol jasin
codles a5 ol 3l o g w,ls YO KM 5l iaS
ol piaS cilaiils SYeb e wily SG5u8
NSO ERSIFWE PR SR NESNN
IRl Gely Olie Canl (08 Cdlad wpus
oo plareay il 0,57 (23 lgh o0 ibise
5 Slei oo Joe MBS 5 (Slar g, )0 (g
Sladdas 51 ol byl cpl jo cpnly (iol58l
5o g colial Glog yo ol mi s o calises
OVA0) sl asls S99 ‘5.35.0 Lg)lf'l.w
3! c’:’u ‘39 Juésé—" 6L°J91-“’ > eely

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-4482-fa.html

ohBes 5 Sledol v e @

b s b
G F oS

e e ER jltbal oy 3 3l 2 Lo b JuEd ol 4
g s e JU (A g el g e g (o e e Jld Gl Tl 0 Fagine iy U TAIT g ey g o chsCRP 2 30
U085 sty 5 9 Sy el i 34 G028 JUgt U gl 5 gl AN g 33300 34 ADMPs sl s, 50
daf JUlipl Sl Jele 2 giond) o Sl i NOSg 3 eNOS g sl b o g 15ty 5T 5 A T31 0 208050y ilnsial 3 e Gl sl 0 AR
P25 JUlighit 5 Jyle 59 CRP Y S50 eyl 415505 i sl i J b
e e c—
INOS pha i 4 NOS i ol Jials U L5l 3 U0, Tle Ay g0l s M
ST gy g3 g geligetil 3 Shes S JEXRS T ST o |
S 1,50 el N 8 Al 5T e 3 o Ul 5
Nyl 8 g adgd oy
E——— —_—
it
mm,m-'.wwmmag
a5 g cadlsd NS R e g A ol
gl itz Bt el eSS o3 55l
Pl dcmgt Tl el e
ABCL g gyl ol 2 M o il 31 2l S 2l M
G gl y syt S 3 INOS lge
015 A e it M 3 A AN st )
il o Sl 3 1000 U0 9 Lyt A L - ..;:;u,;w.::u:{;:
NF-lepagatuty CAMs 5 il § NF-kfg jla JUab 1140 Sigaplad A
gt ol Sy 33 NO b s ol 354 2 g TR il 3 Bl 1
eNOSM il M g STATy gy hod 2l 34 NOLIgi 54
VSMCu o plgasd g ol afigiagll (o370
aﬂyn},ﬂ&mﬂﬂi by ) iﬁ-‘l‘ﬁrapw' ..p-df
P—— Fia 9T a1pds 3 5 JUba GlaJshe 2 A 1
S s | v Al g gl Ady 2
[N
el e B
o JUlipil sl Jole 59 CRPS g Sapi el ity g0 s o e o i M
it sl Jobe oo 2l e Lo g S

AMPE/NOSNG yuut 3l b o 0 58 JUGgll gl Jobo 52 A5 1B

COXIoleslin  Jaf ipad 0 Jebo sl 198 ol oM p s

LR} o i500l e
(b gl Sl NS

MCP-1 2 oy Bl Sy (B il Cunl oadadly lis aS jeb ek . B ye— B slagylew Sl 3 gy Ll ondpd i gbb gy ] el =Y S
SlepBisry 5y GEaLS 50 gou L)l (18 Bgje— B (glacslon 35 5> ilise slapunilSo b TNF-0U ¢ p08 opiliny &= o il cimpnly ot 0reinn)

3> gy lB s (ol 185 ol oS5 03 J 55 ek 2t jign Ui o ol K55 53 35 st 5 Sl a5l (o 28l
MCP-1: Monocyte chemoattractant protein-1; CRP: C-Reactive Protein; hs-CRP: High-sensitivity CRP; IMT: Intima-media
thickness; MMPs: Matrix metalloproteinases; |1-R: Ischaemia—Reperfusion; NO: Nitric oxide; iNOS: Inducible nitric oxide
synthase; eNOS: Endothelial NOS (nitric oxide synthase); Ang II: angiotensin Il; TNF-a: Tumor necrosis factor alpha; VLDL:
Very low-density lipoprotein; ABCA-1: adenosine triphosphate (ATP) binding cassette transporter ABCA1; IL-6: Interleukin 6;
NF-kB: Nuclear factor kappa-light-chain-enhancer of activated B cells; CAMs: Cell adhesion molecules; STAT3: Signal

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

transducer and activator of transcription 3; VSMC: Vascular smooth muscle cell; COX-2: Cyclooxygenase 2;

LaiyS e ol s Jobss doay 5 S5gls 50
P95 s p Sbla> SIS oy b
Jols pae g SOlil Ll j0 g oS o JLloel
oS o o)l Soigleily Sl oty p ol
Lng)Lia:‘) Ssul g A} ()-1‘ 3Oy Olaass

e S e s
Do daler  SLls SLS L s CVDs

http://rjms.iums.ac.ir

5 S oz 035 I8l i CVDs
ol U589 okl jo ol 5l amdsie oty
& Sl 48513 gl 8550l o s Lo
P (gl o Dol 25 50 Lo S g0
Alo GRS 05 5 59 Sty 5T ¢ Jlligail 5 Shae
75 g (el Oty O] )
(Sl aile) sitea blas ol Sl gl
cdl j0 aS coul oyl cdndis (el (s

WAP L5 OOV o)l YF o)55 gjl) iTiibjs oglealan


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

95;‘ — o sl Lo 9 LS gl

AR, Ari Z, et a. Increased serum leptin
concentrations in patients with chronic stable angina
pectoris and ST-elevated myocardial infarction.
Angiology 2006 Jun;57(3):267-72.

17. Walace AM, McMahon AD, Packard CJ,
Kelly A, Shepherd J, Gaw A, et a. Plasma leptin
and the risk of cardiovascular disease in the west of
Scotland Coronary Prevention Study (WOSCOPS).
Circulation 2001 Dec 18;104(25):3052-6.

18. Chai S-B, Sun F, Nie X-L, Wang J. Leptin and
coronary heart disease: A systematic review and
meta-analysis. Atherosclerosis 2014 Mar;233(1):3—
10.

19. Bettowski J. Leptin and the regulation of
endothelial  function in  physiologica and
pathological conditions. Clin Exp Pharmacol
Physiol 2012 Feb;39(2):168-78.

20. Zeadin M, Butcher M, Werstuck G, Khan M,
Yee CK, Shaughnessy SG. Effect of leptin on
vascular calcification in apolipoprotein E-deficient
mice. Arterioscler Thromb Vasc Biol 2009 Dec
1;29(12):2069-75.

21. Chiba T, Shinozaki S, Nakazawa T, Kawakami
A, Ai M, Kaneko E, et a. Leptin deficiency
suppresses progression of atherosclerosis in apoE-
deficient mice. Atherosclerosis 2008 Jan;196(1):68-
75.

22. Soderberg S, Olsson T, Eliasson M, Johnson
O, Ahrén B. Plasma leptin levels are associated with
abnormal fibrinolysis in men and postmenopausal
women. JIntern Med 1999 May;245(5):533-43.

23. Corsonello A, Perticone F, Malara A, De
Domenico D, Loddo S, Buemi M, et a. Leptin-
dependent platelet aggregation in  healthy,
overweight and obese subjects. Int J Obes
2003;27(5):566-73.

24. Marie-Christine Alessi, Iréne Juhan-Vague.
Metabolic syndrome, haemostasis and thrombosis.
Thromb Haemost 2008;99:995-1000.

25. Cirillo P, Angri V, De Rosa S, Cali G, Petrillo
G, Maresca F, et al. Pro-atherothrombotic effects of
leptin in human coronary endothelial cells: Thromb
Haemost 2010 Feb 19;103(5):1065-75.

26. Napoleone E, Di Santo A, Amore C, Baccante
G, Di Febbo C, Porreca E, et al. Leptin induces
tissue factor expression in human peripheral blood
mononuclear cells. a possible link between obesity
and cardiovascular risk? J Thromb Haemost
2007;5(7):1462-1468.

27. Bouloumié A, Marumo T, Lafontan M, Busse
R. Leptin induces oxidative stress in human
endothelia cells. FASEB J 1999 Jul 1;13(10):1231-
8.

28. De Rosa S, Cirillo P, Pacileo M, Di Padma V,
Paglia A, Chiariello M. Leptin stimulated C-reactive
protein production by human coronary artery
endothelia cells. J Vasc Res 2009;46(6):609-17.

29.NA,EPL,JmM,JnG, RP, SL. Leptin and
heart sympathetic activity in normotensive obese

W45 L5 OV o5l YF o )55 15jly ySaisjs ogle alan

&b

1. WHO. Noncommunicable diseases [Internet].
WHO. [cited 2017 Apr 17]. Available from:
http://mww.who.int/mediacentre/factsheets/fs355/en

2. Global status report on noncommunicable
diseases 2010.Geneva, World Health Organization,
2011 [Internet]. 2011. Available  from:
http://mww.who.int/mediacentre/factsheets/fs317/en

3. Mattu HS, Randeva HS. Role of adipokines in
cardiovascular disease. J Endocrinol. 2013
Jan;216(1):T17-36.

4. Deng Y, Scherer PE. Adipokines as novel
biomarkers and regulators of the metabolic
syndrome. Ann NY Acad Sci 2010;1212(1):E1-
E19.

5. Faber DR, De Groot PG, Visseren FLJ. Role of
adipose tissue in haemostasis, coagulation and
fibrinolysis. Obes Rev 2009;10(5):554-563.

6. Sowers JR. Obesity as a cardiovascular risk
factor. Am JMed 2003 Dec 8;115(8):37-41.

7. Efdtratiadis G, Nikolaidou C, Vergoulas G.
Leptin as a cardiovascular risk factor. Hippokratia
2007;11(4):163-70.

8. Ren J. Leptin and hyperleptinemia - from friend
to foe for cardiovascular function. J Endocrinol
2004 Apr;181(1):1-10.

9. Parhami F, Tintut Y, Balard A, Fogelman AM,
Demer LL. Leptin enhances the calcification of
vascular célls: artery wall as a target of leptin. Circ
Res 2001 May 11;88(9):954-60.

10. Reseland JE, Anderssen SA, Solvoll K,
Hjermann |, Urdal P, Holme I, et al. Effect of long-
term changes in diet and exercise on plasma leptin
concentrations. Am J Clin  Nutr 2001
Feb;73(2):240-5.

11. Gnacinska M, Malgorzewicz S, Stojek M,
tysiak-Szydtowska W, Sworczak K. Role of
adipokines in complications related to obesity. A
review. Adv Med Sci 2009 Dec 1;54(2):150-7.

12. Karbowska J, Kochan Z. [Leptin as a mediator
between obesity and cardiac dysfunction]. Postgpy
Hig Med Dosw Online 2012;66:267-74.

13. Abe Y, Ono K, Kawamura T, Wada H, Kita T,
Shimatsu A, et al. Leptin induces elongation of
cardiac myocytes and causes eccentric left
ventricular dilatation with compensation. Am J
Physiol Heart Circ Physiol 2007
May;292(5):H2387-2396.

14. Abe Y, Ono K, Kawamura T, Wada H, Kita T,
Shimatsu A, et al. Leptin induces elongation of
cardiac myocytes and causes eccentric left
ventricular dilatation with compensation. Am J
Physiol Heart Circ Physiol 2007
May;292(5):H2387-2396.

15. Karbowska J, Kochan Z. [Leptin as a mediator
between obesity and cardiac dysfunction]. Postepy
Hig Med Dos$w Online 2012;66:267-74.

16. Taneli F, Yegane S, Ulman C, Tikiz H, Bilge

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

Am J Physiol Heat Circ Physiol 2010
Jul;299(1):H193-201.

43. Sessa WC. eNOS at a glance. J Cell Sci 2004
May 15;117(Pt 12):2427-9.

44. Jamaluddin MS, Yan S, Lu J, Liang Z, Yao Q,
Chen C. Resistin Increases Monolayer Permeability
of Human Coronary Artery Endothelial Cells. PLoS
ONE [Internet]. 2013 Dec 27 [cited 2014 Jul
19];8(12). Available from: http://mmw.ncbi.nim.nih.
gov/pmc/articles/PM C3874001/

45. Wang H, Chen D-Y, Cao J, He Z-Y, Zhu B-P,
Long M. High serum resistin level may be an
indicator of the severity of coronary disease in acute
coronary syndrome. Chin Med Sci J Chung-Kuo
Hstlieh Ko Hsiieh Tsa Chih Chin Acad Med Sci 2009
Sep;24(3):161-6.

46. Lee TS, Lin CY, Tsai JY, Wu YL, SuKH, Lu
KY, et a. Resistin increases lipid accumulation by
affecting class A scavenger receptor, CD36 and
ATP-binding cassette transporter-A1l in
macrophages. Life Sci 2009 Jan 16;84(3-4):97-104.

47. Calabro P, Cirillo P, Limongelli G, Maddal oni
V, Riegler L, Pamieri R, et a. Tissue factor is
induced by resistin in human coronary artery
endothelia cells by the NF-kB-dependent pathway.
JVasc Res 2011;48(1):59-66.

48. Chen C, Jiang J, LU JM, Chai H, Wang X, Lin
PH, et a. Resistin decreases expression of
endothelial nitric oxide synthase through oxidative
stress in human coronary artery endothelial cells.
Am J Physiol Heat Circ Physiol 2010
Jul;299(1):H193-201.

49. Jamaluddin MS, Weakley SM, Yao Q, Chen
C. Resistin:  functional roles and therapeutic
considerations for cardiovascular disease. Br J
Pharmacol 2012 Feb;165(3):622-32.

50. Hotamidligil GS, Arner P, Caro JF, Atkinson
RL, Spiegelman BM. Increased adipose tissue
expression of tumor necrosis factor-alpha in human
obesity and insulin resistance. J Clin Invest 1995
May;95(5):2409-15.

51. Ginsberg HN. Insulin resistance and
cardiovascular disease. J Clin Invest 2000 Aug
15;106(4):453-8.

52. Chen X, Xun K, Chen L, Wang Y. TNF-q, a
potent lipid metabolism regulator. Cell Biochem
Funct 2009 Oct 1;27(7):407-16.

53. Jovinge S, Hamsten A, Tornvall P, Proudler A,
Bavenholm P, Ericsson CG, et d. Evidence for a
role of tumor necrosis factor alpha in disturbances
of triglyceride and glucose metabolism predisposing
to coronary heart disease. Metab Clin And
Experimental 1998 Jan;47(1):113-8.

54. Zhang H, Park Y, Wu J, Chen X ping, Lee S,
Yang J, e a. Role of TNF-a in vascular
dysfunction. Clin Sci 2009 Feb 1;116(3):219.

55. Zhang H, Park Y, Wu J, Chen X ping, Lee S,
Yang J, et a. Role of TNF-alpha in vascular
dysfunction. Clin Sci Lond Engl 1979. 2009

http://rjms.iums.ac.ir

T O

and non-obese subjects. Ital Heart J Off J Ital Fed
Cardiol 2004 Jan;5(1):29-35.

30. Pe B, SM, Dm B, Ea A, E R. Leptin and
hypertension in obesity., Leptin and Hypertension in
Obesity. Vast Health Risk Manag Vasc Health Risk
Manag 2006 Jun;2, 2(2, 2):163, 163-9.

31. Park HK, Ahima RS. Resistin in rodents and
humans. Diabetes Metab J 2013 Dec;37(6):404-14.

32. Lehrke M, Reilly MP, Millington SC, Igbal N,
Rader DJ, Lazar MA. An inflammatory cascade
leading to hyperresistinemia in humans. PLoS Med
2004 Nov;1(2):e45.

33. DegawaYamauchi M, Bovenkerk JE, Juliar
BE, Watson W, Kerr K, Jones R, et a. Serum
resistin (FIZZ3) protein is increased in obese
humans. J Clin Endocrinol Metab 2003
Nov;88(11):5452-5.

34. Gruzdeva O, Uchasova E, Belik E, Dyleva Y,
Shurygina E, Barbarash O. Lipid, adipokine and
ghrelin levels in myocardia infarction patients with
insulin resistance. BMC Cardiovasc Disord 2014
Jan 16;14:7.

35. Sokhanguei Y, Eizadi M, Goodarzi MT,
Khorshidi D. Association of Adipokine Resistin
With Homeostasis Model Assessment of Insulin
Resistance in Type Il Diabetes. Avicenna J Med
Biochem 2015 Mar 21;3(1).

36. Kusminski CM, McTernan PG, Kumar S. Role
of resistin in obesity, insulin resistance and Type 1l
diabetes. Clin Sci Lond Engl 1979 2005
Sep;109(3):243-56.

37. Reilly MP, Lehrke M, Wolfe ML, Rohatgi A,
Lazar MA, Rader DJ. Resistin is an inflammatory
marker of atherosclerosis in humans. Circulation
2005 Feb 22;111(7):932-9.

38. Kawanami D, Maemura K, Takeda N, Harada
T, Nojiri T, Imai Y, et al. Direct reciprocal effects of
resistin and adiponectin on vascular endothelial
cells: a new insight into adipocytokine-endothelial
cell interactions. Biochem Biophys Res Commun
2004 Feb 6;314(2):415-9.

39. Rolph MS, Zimmer S, Bottazzi B, Garlanda C,
Mantovani A, Hansson GK. Production of the long
pentraxin PTX3 in advanced atherosclerotic
plaques. Arterioscler Thromb Vasc Biol 2002 May
1;22(5):e10-14.

40. Jamauddin MS, Weakley SM, Yao Q, Chen
C. Resistin:  functional roles and therapeutic
considerations for cardiovascular disease. Br J
Pharmacol 2012 Feb;165(3):622-32.

41. Asterholm IW, Rutkowski JM, Fujikawa T,
Cho Y-R, Fukuda M, Tao C, et al. Elevated resistin
levels induce central leptin resistance and increased
atherosclerotic progression in mice. Diabetologia
2014 Jun;57(6):1209-18.

42. Chen C, Jiang J, LU M, Chai H, Wang X, Lin
PH, et a. Resistin decreases expression of
endothelial nitric oxide synthase through oxidative
stress in human coronary artery endothelial cells.

WAP L5 OOV o)l YF o)55 gjl) iTiibjs oglealan


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

syndromes (ACS) in humans. Clin Endocrinol (Oxf)
2009 Aug;71(2):202-7.

70. Dahl TB, Yndestad A, Skjelland M, Jie E,
Dahl A, Michelsen A, et al. Increased Expression of
Visfatin in  Macrophages of Human Unstable
Carotid and Coronary Atherosclerosis Possible Role
in Inflammation and Plaque Destabilization.
Circulation 2007 Feb 27;115(8):972-80.

71. Spiroglou SG, Kostopoulos CG, Varakis JN,
Papadaki HH. Adipokines in periaortic and
epicardial adipose tissue: differential expression and
relation to atherosclerosis. J Atheroscler Thromb
2010 Feb 26;17(2):115-30.

72. Romacho T, Sanchez-Ferrer CF, Peiro C.
Visfatin/Nampt: An Adipokine with Cardiovascular
Impact. Mediators Inflamm [Internet]. 2013 [cited
2014 Jul 24];2013. Available from:
http://mww.ncbi.nlm.nih.gov/pmc/articles/PM C369
7395/

73. Kim SR, Bae YH, Bae SK, Choi KS, Yoon
KH, Koo TH, et al. Visfatin enhances ICAM-1 and
VCAM-1 expression through ROS-dependent NF-
KB activation in endothelial cells. Biochim Biophys
Acta BBA - Mal Cell Res 2008 May;1783(5):886—
95.

74. Dong B, J W, Zhang Y. Elevated serum
chemerin levels are associated with the presence of
coronary artery disease in patients with metabolic
syndrome. Intern Med Tokyo Jpn
2011;50(10):1093-7.

75. Bozaoglu K, Bolton K, McMillan J, Zimmet P,
Jowett J, Collier G, et a. Chemerin is a novel
adipokine associated with obesity and metabolic
syndrome. Endocrinology 2007 Oct;148(10):4687-
94.

76. Lee MK, Chu SH, Lee DC, An KY, Park JH,
Kim DI, et a. The association between chemerin
and homeostasis assessment of insulin resistance at
baseline and after weight reduction via lifestyle
modifications in young obese adults. Clin Chim
Actalnt J Clin Chem 2013 Jun 5;421:109-15.

77. Chu SH, Lee MK, Ahn KY, Im JA, Park MS,
Lee DC, et al. Chemerin and adiponectin contribute
reciprocally to metabolic syndrome. PloS One
2012;7(4):e34710.

78. Watts SW, Dorrance AM, Penfold ME,
Rourke JL, Sinal CJ, Seitz B, et a. Chemerin
connects fat to arterial contraction. Arterioscler
Thromb Vasc Biol 2013 Jun;33(6):1320-8.

79. Kostopoulos CG, Spiroglou SG, Varakis JN,
Apostolakis E, Papadaki HH. Chemerin and
CMKLR1 expression in human arteries and
periadventitial fat: a possible role for local chemerin
in atherosclerosis? BMC Cardiovasc Disord
2014;14:56.

80. Wittamer V, Franssen J-D, Vulcano M,
Mirjolet JF, Le Poul E, Migeotte |, et al. Specific
recruitment of antigen-presenting cells by chemerin,
a novel processed ligand from human inflammatory

W45 L5 OV o5l YF o )55 15jly ySaisjs ogle alan

Feb;116(3):219-30.

56. Kumar A, Takada Y, Boriek AM, Aggarwal
BB. Nuclear factor-kappaB: its role in heath and
disease. JMol Med Berl Ger 2004 Jul;82(7):434-48.

57. Vozarova B, Weyer C, Hanson K, Tataranni
PA, Bogardus C, Pratley RE. Circulating
Interleukin-6 in Relation to Adiposity, Insulin
Action, and Insulin Secretion. Obes Res 2001 Jul
1,9(7):414-7.

58. Yudkina JS, Kumarib M, Humphriesc SE,
Mohamed-Alia V. Inflammation, obesity, stress and
coronary heart disease: is interleukin-6 the link?
Atherosclerosis February 2000;148(2):209-14.

59. Panee J. Monocyte chemoattractant protein 1
(MCP-1) in obesity and diabetes. Cytokine 2012
Oct;60(1):1-12.

60. Lin J, Kakkar V, Lu X. Impact of MCP-1 in
atherosclerosis. Curr Pharm Des 2014;20(28):4580—
8.

61. Niu J, Kolattukudy PE. Role of MCP-1 in
cardiovascular disease: molecular mechanisms and
clinica implications. Clin Sci 2009 Aug
1;117(3):95-1009.

62. Azfer A, Niu J, Rogers LM, Adamski FM,
Kolattukudy PE. Activation of endoplasmic
reticulum stress response during the development of
ischemic heart disease. Am J Physiol - Heart Circ
Physiol 2006 Sep 1;291(3):H1411-20.

63. Martynowicz H, Janus A, Nowacki D, Mazur
G. The role of chemokines in hypertension. Adv
Clin Exp Med Off Organ Wroclaw Med Univ 2014
Jun;23(3):319-25.

64. Sun G, Bishop J, Khdlili S, Vasdev S, Gill V,
Pace D, et a. Serum visfatin concentrations are
positively correlated with serum triacylglycerols and
down-regulated by overfeeding in healthy young
men. Am J Clin Nutr 2007 Feb 1;85(2):399-404.

65. Chang YH, Chang DM, Lin KC, Shin SJ, Lee
YJ. Visfatin in overweight/obesity, type 2 diabetes
mellitus, insulin resistance, metabolic syndrome and
cardiovascular diseasess. a metaanalysis and
systemic review. Diabetes Metab Res Rev 2011
Sep;27(6):515-27.

66. Chen MP, Chung FM, Chang DM, Tsai JCR,
Huang HF, Shin SJ, et a. Elevated plasma level of
visfatin/pre-B  cell colony-enhancing factor in
patients with type 2 diabetes mellitus. J Clin
Endocrinol Metab 2006 Jan;91(1):295-9.

67. Filippatos TD, Derdemezis CS, Gazi |F, Lagos
K, Kiortsis DN, Tselepis AD, et a. Increased
plasma visfatin levels in subjects with the metabolic
syndrome. Eur J Clin Invest 2008 Jan;38(1):71-2.

68. Filippatos TD, Randeva HS, Derdemezis CS,
Elissf MS, Mikhailidis DP. Visfatin/PBEF and
atherosclerosisrelated  diseases. Curr  Vasc
Pharmacol 2010 Jan;8(1):12-28.

69. Liu SW, Qiao SB, Yuan JS, Liu DQ.
Association of plasma visfatin  levels with
inflammation, atherosclerosis and acute coronary

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

[Internet]. 2012 [cited 2014 Dec 24];2012.
Available from: http://mwww.nchi.nim.nih.gov/pmc/
articles/PM C3359660/

93. Chun HJ, Ali ZA, Kojima Y, Kundu RK,
Sheikh AY, Agrawal R, et al. Apelin signaling
antagonizes Ang Il effects in mouse models of
atherosclerosis. J Clin Invest 2008
Oct;118(10):3343-54.

94. Kleinz MJ, Skepper JN, Davenport AP.
Immunocytochemical localisation of the apelin
receptor, APJ, to human cardiomyocytes, vascular
smooth muscle and endothelial cells. Regul Pept
2005 Mar 30;126(3):233-40.

95. Wang W, McKinnie SMK, Patel VB, Haddad
G, Wang Z, Zhabyeyev P, et a. Loss of Apelin
exacerbates  myocardial infarction  adverse
remodeling and ischemiareperfusion injury:
therapeutic potential of synthetic Apelin analogues.
JAm Heart Assoc 2013 Aug;2(4):€000249.

96. Boucher J, Masri B, Daviaud D, Gesta S,
Guigné C, Mazzucotelli A, et a. Apelin, a newly
identified adipokine up-regulated by insulin and
obesity. Endocrinology 2005 Apr;146(4):1764-71.

97. Dray C, Knauf C, Daviaud D, Waget A,
Boucher J, Buléon M, et a. Apelin stimulates
glucose tilization in normal and obese insulin-
resistant mice. Cell Metab 2008 Nov;8(5):437-45.

98. Lee DK, Cheng R, Nguyen T, Fan T,
Kariyawasam AP, Liu Y, et al. Characterization of
apelin, the ligand for the APJ receptor. J Neurochem
2000 Jan;74(1):34-41.

99. Ashley EA, Powers J, Chen M, Kundu R,
Finsterbach T, Caffarelli A, et a. The endogenous
peptide apelin  potently  improves cardiac
contractility and reduces cardiac loading in vivo.
Cardiovasc Res 2005 Jan 1;65(1):73-82.

100. Charo DN, Ho M, Fgardo G, Kawana M,
Kundu RK, Sheikh AY, et a. Endogenous
regulation of cardiovascular function by apelin-APJ.
Am J Physiol - Heat Circ Physiol 2009
Nov;297(5):H1904-13.

101. Zhang J, Ren CX, Qi YF, Lou LX, Chen L,
Zhang LK, et a. Exercise training promotes
expression of apelin and APJ of cardiovascular
tissues in spontaneously hypertensive rats. Life Sci
2006 Aug 15;79(12):1153-9.

102. Fujie S, Sato K, Miyamoto-Mikami E,
Hasegawa N, Fujita S, Sanada K, et al. Reduction of
arterial stiffness by exercise training is associated
with increasing plasma apelin level in middle-aged
and older adults. PloS One 2014;9(4):€93545.

103. Farkasfalvi K, Stagg MA, Coppen SR,
Siedlecka U, Lee J, Soppa GK, et a. Direct effects
of apelin on cardiomyocyte contractility and
electrophysiology. Biochem Biophys Res Commun
2007 Jun 15;357(4):889-95.

104. Katugampola SD, Maguire JJ, Matthewson
SR, Davenport AP. [(125)I]-(Pyr(1))Apelin-13 is a
novel radioligand for localizing the APJ orphan

http://rjms.iums.ac.ir

e @

fluids. J Exp Med 2003 Oct 6;198(7):977-85.

81. Takahashi M, Takahashi Y, Takahashi K,
Zolotaryov FN, Hong KS, Kitazawa R, et al.
Chemerin enhances insulin signaling and potentiates
insulin-stimulated glucose uptake in 3T3-L1
adipocytes. FEBS Lett 2008 Mar 5;582(5):573-8.

82. Mattu HS, Randeva HS. Role of adipokinesin
cardiovascular  disease. J Endocrinol 2013
Jan;216(1):T17-36.

83. McCarthy T, Zuniga L, Zabel B, Butcher E,
Sinal C. The novel adipokine chemerin significantly
increases cholesterol uptake in human macrophages.
FASEB J2008;22:948-8.

84. Hart R, Greaves DR. Chemerin contributes to
inflammation by promoting macrophage adhesion to
VCAM-1 and fibronectin through clustering of
VLA-4 and VLA-5. J Immunol Batim Md 1950
2010 Sep 15;185(6):3728-39.

85. Kostopoulos CG, Spiroglou SG, Varakis JN,
Apostolakis E, Papadaki HH. Chemerin and
CMKLR1 expresson in human arteries and
periadventitial fat: a possible role for local chemerin
in aherosclerosis? BMC Cardiovasc Disord
2014;14:56.

86. Kaur J, Adya R, Tan BK, Chen J, Randeva
HS. Identification of chemerin receptor (ChemR23)
in human endothelial cells: chemerin-induced
endothelial angiogenesis. Biochem Biophys Res
Commun 2010 Jan 22;391(4):1762-8.

87. Shen W, Tian C, ChenH, Yang Y, Zhu D, Gao
P, et a. Oxidative stress mediates chemerin-induced
autophagy in endothelial cells. Free Radic Biol Med
2013 Feb;55:73-82.

88.J Q,LinY, LiangZ, YuK, LiuY, Fang Z, et
al. Chemerin is a novel biomarker of acute coronary
syndrome but not of stable angina pectoris.
Cardiovasc Diabetol [Internet]. 2014 Nov 1 [cited
2014 Dec 17];13(2). Available  from:
http://mwww.ncbi.nlm.nih.gov/pmc/articles/PM C422
9596/

89. Yamawaki H, Kameshima S, Usui T, Okada
M, Hara Y. A novel adipocytokine, chemerin exerts
anti-inflammatory  roles in  human vascular
endothelial cells. Biochem Biophys Res Commun
2012 Jun 22;423(1):152-7.

90. Landgraf K, Friebe D, Ullrich T, Kratzsch J,
Dittrich K, Herberth G, et a. Chemerin as a
mediator  between  obesity and  vascular
inflammation in children. J Clin Endocrinol Metab
2012 Apr;97(4):E556-564.

91. Neves KB, Lobato NS, Lopes RAM, Filgueira
FP, Zanotto CZ, Oliveira AM, et a. Chemerin
reduces vascular nitric oxide/cGMP signalling in rat
aorta: alink to vascular dysfunction in obesity? Clin
Sci Lond Engl 1979 2014 Jul;127(2):111-22.

92. Kazemi-Bagjestani SMR, Patel VB, Wang W,
Oudit GY. Targeting the ACE2 and Apdin
Pathways Are Novel Therapies for Heart Failure:
Opportunities and Challenges. Cardiol Res Pract

WAP L5 OOV o)l YF o)55 gjl) iTiibjs oglealan


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

95;‘ — o sl Lo 9 LS gl

116. Pitkin SL, Maguire JJ, Kuc RE, Davenport
AP. Modulation of the apelin/APJ system in heart
failure and atherosclerosis in man. Br J Pharmacol
2010 Aug;160(7):1785-95.

117. Kojima Y, Kundu RK, Cox CM, Leeper NJ,
Anderson JA, Chun HJ, et a. Upregulation of the
apelin-APJ pathway promotes neointima formation
in the carotid ligation model in mouse. Cardiovasc
Res 2010 Jul 1;87(1):156-65.

118. Hashimoto T, Kihara M, Imai N, Yoshida S
I, Shimoyamada H, Yasuzaki H, et al. Requirement
of apelin-apelin receptor system for oxidative stress-
linked atherosclerosis. Am J Pathol 2007
Nov;171(5):1705-12.

119. Than A, Zhang X, Leow MK-S, Poh CL,
Chong SK, Chen P. Apelin attenuates oxidative
stress in human adipocytes. J Biol Chem 2014 Feb
7,289(6):3763-74.

120. El-Shehaby AM, El-Khatib MM, Battah AA,
Roshdy AR. Apelin: a potential link between
inflammation and cardiovascular disease in end
stage renal disease patients. Scand J Clin Lab Invest
2010 Oct;70(6):421-7.

121. Leeper NJ, Tedesco MM, Kojima Y, Schultz
GM, Kundu RK, Ashley EA, et a. Apelin prevents
aortic aneurysm formation by inhibiting macrophage
inflammation. Am J Physiol Heart Circ Physiol
2009 May;296(5):H1329-1335.

122. Zhang BH, Guo CX, Wang HX, Lu LQ,
Wang YJ, Zhang LK, et a. Cardioprotective effects
of adipokine apelin on myocardial infarction. Heart
Vessels 2014 Sep;29(5):679-89.

123. Sonmez A, Celebi G, Erdem G, Tapan S,
Genc H, Tasci |, et a. Plasma apelin and ADMA
Levels in patients with essential hypertension. Clin
Exp Hypertens N Y N 1993 2010 May;32(3):179-
83.

124. Przewlocka-Kosmala M, Kotwica T, Mysiak
A, Kosmaa W. Reduced circulating apelin in
essential  hypertension and its association with
cardiac  dysfunction. J  Hypertens 2011
May;29(5):971-9.

125. Li W-W, Niu W-Q, Zhang Y, Wu S, Gao P-J,
Zhu D-L. Family-based anadysis of apelin and
AGTRL1 gene polymorphisms with hypertension in
Han Chinese. J Hypertens 2009 Jun;27(6):1194—
201.

126. Tatemoto K, Takayama K, Zou MX, Kumaki
I, Zhang W, Kumano K, et a. The novel peptide
apelin lowers blood pressure via a nitric oxide-
dependent mechanism. Regul Pept 2001 Jun
15;99(2-3):87-92.

127. Japp AG, Cruden NL, Amer DAB, Li VKY,
Goudie EB, Johnston NR, et al. Vascular effects of
apelin in vivo in man. J Am Coll Cardiol 2008 Sep
9;52(11):908-13.

128. Kallergis EM, Manios EG, Kanoupakis EM,
Mavrakis HE, Goudis CA, Maliaraki NE, et a.
Effect of sinus rhythm restoration after electrical

W45 L5 OV o5l YF o )55 15jly ySaisjs ogle alan

receptor in human and rat tissues with evidence for a
vasoconstrictor role in man. Br J Pharmacol 2001
Mar;132(6):1255-60.

105. Salcedo A, Garijo J, Monge L, Fernandez N,
Luis Garcia-Villadén A, Sanchez Turrion V, et a.
Apelin effects in human splanchnic arteries. Role of
nitric oxide and prostanoids. Regul Pept 2007 Dec
4;144(1-3):50-5.

106. Maguire JJ, Kleinz MJ, Pitkin SL, Davenport
AP. [Pyrl]apelin-13 identified as the predominant
apelin isoform in the human heart: vasoactive
mechanisms and inotropic action in disease.
Hypertens Dallas Tex 1979 2009 Sep;54(3):598-
604.

107. Chen MM, Ashley EA, Deng DXF, Tsalenko
A, Deng A, Tabibiazar R, et al. Novel role for the
potent endogenous inotrope apelin in human cardiac
dysfunction. Circulation 2003 Sep
23;108(12):1432-9.

108. Chong KS, Gardner RS, Morton JJ, Ashley
EA, McDonagh TA. Plasma concentrations of the
novel peptide apelin are decreased in patients with
chronic heart failure. Eur J Heart Fail 2006
Jun;8(4):355-60.

109. Falcdo-Pires I, Leite-Moreira AF. Apelin: a
novel neurohumoral modulator of the cardiovascular
system. Pathophysiologic importance and potential
use as a therapeutic target. Rev Port Cardiol Orgéo
Of Soc Port Cardiol Port J Cardiol Off J Port Soc
Cardiol 2005 Oct;24(10):1263-76.

110. Sheikh AY, Chun HJ, Glassford AJ, Kundu
RK, Kutschka I, Ardigo D, et a. In vivo genetic
profiling and cellular localization of apelin reveals a
hypoxia-sensitive, endothelial-centered pathway
activated in ischemic heart failure. Am J Physiol
Heart Circ Physiol 2008 Jan;294(1):H88-98.

111. Ronkainen VP, Ronkainen JJ, Hanninen SL,
Leskinen H, Ruas JL, Pereira T, et al. Hypoxia
inducible factor regulates the cardiac expression and
secretion of apelin. FASEB J Off Publ Fed Am Soc
Exp Biol 2007 Jun;21(8):1821-30.

112. Pitkin SL, Maguire JJ, Kuc RE, Davenport
AP. Modulation of the apelin/APJ system in heart
failure and atherosclerosis in man. Br J Pharmacol
2010 Aug;160(7):1785-95.

113. Iwanaga Y, Kihara Y, Takenaka H, Kita T.
Down-regulation of cardiac apelin system in
hypertrophied and failing hearts. Possible role of
angiotensin Il-angiotensin type 1 receptor system. J
Mol Cell Cardiol 2006 Nov;41(5):798-806.

114. Sato T, Suzuki T, Watanabe H, Kadowaki A,
Fukamizu A, Liu PP, et a. Apelin is a positive
regulator of ACE2 in failing hearts. J Clin Invest
2013 Dec 2;123(12):5203-11.

115. Chun HJ, Ali ZA, Kojima Y, Kundu RK,
Sheikh AY, Agrawa R, et al. Apelin signaling
antagonizes Ang Il effects in mouse models of
atherosclerosis. J Clin Invest 2008
Oct;118(10):3343-54.

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

141. Shibata R, Ouchi N, Kikuchi R, Takahashi R,
Takeshita K, Kataoka Y, et al. Circulating omentin
is associated with coronary artery disease in men.
Atherosclerosis 2011 Dec;219(2):811-4.

142. Onur 1, Oz F, Yildiz S, Oflaz H, Sigirci S,
Elitok A, et al. Serum omentin 1 level is associated
with coronary artery disease and its severity in
postmenopausal women.  Angiology 2014
Nov;65(10):896-900.

143. Zhong X, Zhang H, Tan H, Zhou Y, Liu F,
Chen F, et a. Association of serum omentin-1 levels
with coronary artery disease. Acta Pharmacol Sin
2011 Jul;32(7):873-8.

144. Shang FJ, Wang JP, Liu XT, Zheng QS, Xue
YS, Wang B, et a. Serum omentin-1 levels are
inversely associated with the presence and severity
of coronary artery disease in patients with metabolic
syndrome. Biomark Biochem Indic Expo Response
Susceptibility Chem 2011 Dec;16(8):657-62.

145. Yamawaki H, Tsubaki N, Mukohda M,
Okada M, Hara Y. Omentin, a novel adipokine,
induces vasodilation in rat isolated blood vessels.
Biochem Biophys Res Commun 2010 Mar
19;393(4):668-72.

146. Sacks HS, Fain JN. Human epicardia
adipose tissue: a review. Am Heart J 2007
Jun;153(6):907-17.

147. Tan BK, Adya R, Farhatullah S, Chen J,
Lehnert H, Randeva HS. Metformin treatment may
increase omentin-1 levels in women with polycystic
ovary syndrome. Diabetes 2010 Dec;59(12):3023~
31.

148. Kazama K, Okada M, Yamawaki H. A novel
adipocytokine, omentin, inhibits platelet-derived
growth factor-BB-induced vascular smooth muscle
cell migration through antioxidative mechanism.
Am J Physiol Heat Circ Physiol 2014 Jun
15;306(12):H1714-1719.

149. Zhong X, Li X, Liu F, Tan H, Shang D.
Omentin inhibits TNF-o-induced expression of
adhesion molecules in endothelial cells via
ERK/NF-kB pathway. Biochem Biophys Res
Commun 2012 Aug 24;425(2):401-6.

150. Yamawaki H, Kuramoto J, Kameshima S,
Usui T, Okada M, Hara Y. Omentin, a novel
adipocytokine inhibits TNF-induced vascular
inflammation in human endothelial cells. Biochem
Biophys Res Commun 2011 May 6;408(2):339-43.

151. Tan BK, Adya R, Randeva HS. Omentin: a
novel link between inflammation, diabesity, and
cardiovascular disease. Trends Cardiovasc Med
2010 Jul;20(5):143-8.

152. Yoo HJ, Hwang SY, Hong HC, Choi HY,
Yang SJ, Seo JA, et a. Association of circulating
omentin-1 level with arterial stiffness and carotid
plaque in type 2 diabetes. Cardiovasc Diabetol.
2011;10:103.

153. Kataoka Y, Shibata R, Ohashi K, Kambara T,
Enomoto T, Uemura Y, et a. Omentin prevents

http://rjms.iums.ac.ir

T O

cardioversion on apelin and brain natriuretic Peptide
prohormone levels in patients with persistent atrial
fibrillation. Am J Cardiol 2010 Jan 1;105(1):90-4.

139. Falcone C, Buzzi MP, D’Angelo A, Schirinzi
S, Falcone R, Rordorf R, et a. Apelin plasma levels
predict arrhythmia recurrence in patients with
persistent atrial fibrillation. Int J Immunopathol
Pharmacol 2010 Sep;23(3):917-25.

130. Schéffler A, Neumeier M, Herfarth H, First
A, Schélmerich J, Bichler C. Genomic structure of
human omentin, a new adipocytokine expressed in
omental adipose tissue. Biochim Biophys Acta 2005
Dec 30;1732(1-3):96-102.

131. Tan BK, Adya R, Randeva HS. Omentin: a
novel link between inflammation, diabesity, and
cardiovascular disease. Trends Cardiovasc Med
2010 Jul;20(5):143-8.

132. de Souza Batista CM, Yang RZ, Lee MJ,
Glynn NM, Yu DZ, Pray J, et a. Omentin plasma
levels and gene expression are decreased in obesity.
Diabetes 2007 Jun;56(6):1655-61.

133. Moreno-Navarrete JM, Cataldn V, Ortega F,
Goémez-Ambrosi J, Ricart W, Frihbeck G, et d.
Circulating omentin concentration increases after
weight loss. Nutr Metab 2010;7:27.

134.Saremi A, Asghari M, Ghorbani A. Effects of
aerobic training on serum omentin-1  and
cardiometabolic risk factors in overweight and
obese men. J Sports Sci 2010 Jul;28(9):993-8.

135. Pan HY, Guo L, Li Q. Changes of serum
omentin-1 levels in normal subjects and in patients
with impaired glucose regulation and with newly
diagnosed and untreated type 2 diabetes. Diabetes
Res Clin Pract 2010 Apr;88(1):29-33.

136. Goodarzi MT, Borzuei S, Rezaei Farimani A,
Sohrabi M. Association Between Omentin, Visfatin
and Insulin-Like Growth Factor-1 in Women With
Metabolic Syndrome. Avicenna J Med Biochem
2014 Dec 20;2(2).

137. Shibata R, Takahashi R, Kataoka Y, Ohashi
K, lkeda N, Kihara S, et al. Association of a fat-
derived plasma protein omentin with carotid artery
intima-media thickness in apparently healthy men.
Hypertens Res Off J Jpn Soc Hypertens 2011
Dec;34(12):1309-12.

138. Shibata R, Ouchi N, Takahashi R, Terakura
Y, Ohashi K, Ikeda N, et a. Omentin as a novel
biomarker of metabolic risk factors. Diabetol Metab
Syndr 2012;4(1):37.

139. Yang RZ, Lee MJ, Hu H, Pray J, Wu HB,
Hansen BC, et a. Identification of omentin as a
novel depot-specific adipokine in human adipose
tissue: possible role in modulating insulin action.
Am J Physiol Endocrinol Metab 2006
Jun;290(6):E1253-1261.

140. Shibata R, Ouchi N, Takahashi R, Terakura
Y, Ohashi K, Ikeda N, et a. Omentin as a novel
biomarker of metabolic risk factors. Diabetol Metab
Syndr 2012;4(1):37.

WAP L5 OOV o)l YF o)55 gjl) iTiibjs oglealan


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

vascular and myocardia effects of adiponectin. Nat
Clin Pract Cardiovasc Med 2009 Jan;6(1):27-35.

167. Zhu W, Cheng KKY, Vanhoutte PM, Lam
KSL, Xu A. Vascular effects of adiponectin:
molecular mechanisms and potential therapeutic
intervention. Clin Sci Lond Engl 1979 2008
Mar;114(5):361-74.

168. Szmitko PE, Teoh H, Stewart DJ, Verma S.
Adiponectin and cardiovascular disease: state of the
at? Am J Physiol Heart Circ Physiol 2007
Apr;292(4):H1655-1663.

169. Tsubakio-Yamamoto K, Matsuura F, Koseki
M, Oku H, Sandoval JC, Inagaki M, et 4.
Adiponectin prevents atherosclerosis by increasing
cholesterol efflux from macrophages. Biochem
Biophys Res Commun 2008 Oct 24;375(3):390-4.

170. Okamoto Y, Kihara S, Ouchi N, Nishida M,
Arita Y, Kumada M, et a. Adiponectin reduces
atherosclerosis in apolipoprotein E-deficient mice.
Circulation 2002 Nov 26;106(22):2767-70.

171. Chen H, Montagnani M, Funahashi T,
Shimomura I, Quon MJ. Adiponectin stimulates
production of nitric oxide in vascular endothelial
cells. JBiol Chem 2003 Nov 7;278(45):45021-6.

172. Cai X, Li X, Li L, Huang X-Z, Liu Y-S, Chen
L, et a. Adiponectin reduces carotid atherosclerotic
plaque formation in ApoE-/- mice: Roles of
oxidative and nitrosative stress and inducible nitric
oxide synthasee Mol Med Rep 2015
Mar;11(3):1715-21.

173. Kumada M, Kihara S, Ouchi N, Kobayashi
H, Okamoto Y, Ohashi K, et a. Adiponectin
Specifically Increased Tissue Inhibitor  of
Metalloproteinase-1 Through Interleukin-10
Expression in Human Macrophages. Circulation
2004 May 4;109(17):2046-9.

174. Lovren F, Pan Y, Quan A, Szmitko PE, Singh
KK, Shukla PC, Gupta, M, Chan L, Al-Omran M,
Teoh H, Verma S. Adiponectin primes human
monocytes into aternative anti-inflammatory M2
macrophages. Am J Physiol Heart Circ Physiol
2010;299:H656-63.

175. Matsuura F, Oku H, Koseki M, Sandoval JC,
Yuasa-Kawase M, et a. Adiponectin accelerates
reverse cholesterol transport by increasing high
density lipoprotein assembly in the liver. Biochem
Biophys Res Commun 2007;358:1091-5.

176. Darabi M, Rabbani M, Ani M, Zarean E,
Panjehpour M, and Movahedian A. Increased
leukocyte ABCA1 gene expression in post-
menopausal  women on hormone replacement
therapy. Gynecol Endocrinol 2011;27(9):701.

177. Ouedraogo R, Wu X, Xu S-Q, Fuchsal L,
Motoshima H, Mahadev K, et a. Adiponectin
suppression  of  high-glucose-induced reactive
oxygen species in vascular endothelial cells:
evidence for involvement of a cAMP signaling
pathway. Diabetes 2006 Jun;55(6):1840-6.

178. Plant S, Shand B, Elder P, Scott R.

W45 L5 OV o5l YF o )55 15jly ySaisjs ogle alan

myocardia ischemic injury through AMP-activated
protein kinase- and Akt-dependent mechanisms. J
Am Caoll Cardiol 2014 Jun 24;63(24):2722-33.

154. Shibata R, Takahashi R, Kataoka Y, Ohashi
K, lkeda N, Kihara S, et al. Association of a fat-
derived plasma protein omentin with carotid artery
intima-media thickness in apparently healthy men.
Hypertens Res Off J ThelJapanese Soc Hypertens
2011 Dec;34(12):1309-12.

155. Xie H, Xie PL, Wu XP, Chen SM, Zhou HD,
Yuan LQ, e al. Omentin-1 attenuates arterial
calcification and bone loss in osteoprotegerin-
deficient mice by inhibition of RANKL expression.
Cardiovasc Res 2011 Nov 1;92(2):296-306.

156. Duan XY, Xie PL, Ma YL, Tang SY.
Omentin inhibits osteoblastic differentiation of
calcifying vascular smooth muscle cells through the
PI3K/Akt  pathway. Amino Acids 2011
Nov;41(5):1223-31.

157. lzadi M, Goodarzi MT, Khorshidi D, Doaly
H, Samarikhalgg H. Relationship of serum
adiponectin and beta-cell function in obese males
with type 2 diabetes. Asian J Pharm Biol Res
2012;2(1):40-4.

158. Ohashi K, Ouchi N, Matsuzawa Y. Anti-
inflammatory and anti-atherogenic properties of
adiponectin. Biochimie 2012 Oct;94(10):2137-42.

159. Suzuki S, Wilson-Kubalek EM, Wert D, Tsao
T-S, Lee DH. The oligomeric structure of high
molecular weight adiponectin. FEBS Lett 2007 Mar
6;581(5):809-14.

160. Zhu W, Cheng KKY, Vanhoutte PM, Lam
KSL, Xu A. Vascular effects of adiponectin:
molecular mechanisms and potential therapeutic
intervention. Clin Sci Lond Engl 1979. 2008
Mar;114(5):361-74.

161. Trujillo ME, Scherer PE. Adiponectin--
journey from an adipocyte secretory protein to
biomarker of the metabolic syndrome. J Intern Med
2005 Feb;257(2):167-75.

162. Goodarzi MT, Babaahmadi-Rezaei H,
Kadkhodaei-Eliaderani M, Haddadinezhad S.
Relationship of serum adiponectin with blood lipids,
HbA(1)c, and hsCRP in type Il diabetic
postmenopausal women. J Clin Lab Ana
2007;21(3):197-200.

163. Izadi M, Goodarzi MT, Khalgj HS, Khorshidi
D, Doali H. Serum Adiponectin Levels are Inversely
Correlated with Insulin Resistance in Obese Men
with Type 2 Diabetes. Int J Endocrinol Metab 2011
Nov 27;9(2):253-7.

164. Esfahani M, Movahedian A, Baranchi M,
Goodarzi MT. Adiponectin: an adipokine with
protective features against metabolic syndrome. Iran
JBasic Med Sci 2015 May;18(5):430-42.

165. Kadowaki T, Yamauchi T. Adiponectin and
adiponectin  receptors. Endocr Rev 2005
May;26(3):439-51.

166. Goldstein BJ, Scalia RG, Ma XL. Protective

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-4482-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

Jan;66(7):1129-35.

1901. Pischon T, Girman CJ, Hotamidligil GS,
Rifai N, Hu FB, Rimm EB. Plasma adiponectin
levels and risk of myocardia infarction in men.
JAMA 2004 Apr 14;291(14):1730-7.

191. Kojima S, Funahashi T, Sakamoto T,
Miyamoto S, Sogjima H, Hokamaki J, et al. The
variation of plasma concentrations of a novel,
adipocyte derived protein, adiponectin, in patients
with acute myocardial infarction. Heart Br Card Soc
2003 Jun;89(6):667.

192. Hida K, Wada J, Eguchi J, Zhang H, Baba M,
Seida A, et a. Viscera adipose tissue-derived serine
protease inhibitor: a unique insulin-sensitizing
adipocytokine in obesity. Proc Natl Acad Sci U S A
2005 Jul 26;102(30):10610-5.

193. Dimova R, Tankova T. The role of vaspin in
the development of metabolic and glucose tolerance
disorders and atherosclerosis. BioMed Res Int
2015;2015:823481.

194. Han T, Cho J, Ha C, Kang H. Serum vaspin
levels and its relation to body fat and fitness. J Exerc
Nutr Biochem 2013 Aug 29;6(1):81-6.

195. Youn BS, Kléting N, Kratzsch J, Lee N, Park
JW, Song E-S, et a. Serum vaspin concentrations in
human obesity and type 2 diabetes. Diabetes 2008
Feb;57(2):372-7.

196. Jung CH, Lee MJ, Kang YM, Lee YL, Yoon
HK, Kang SW, et a. Vaspin inhibits cytokine-
induced nuclear factor-kappa B activation and
adhesion molecule expression via AMP-activated
protein kinase activation in vascular endothelial
cells. Cardiovasc Diabetol 2014;13:41.

197. Jung CH, Lee WJ, Hwang JY, Seol SM, Kim
YM, Lee YL, et a. Vaspin protects vascular
endothelial cells against free fatty acid-induced
apoptosis through a phosphatidylinositol  3-
kinase/Akt pathway. Biochem Biophys Res
Commun 2011 Sep 23;413(2):264-9.

198. Jung CH, Lee WJ, Hwang JY, Lee MJ, Seol
SM, Kim YM, et al. Vaspin increases nitric oxide
bioavailability through the reduction of asymmetric
dimethylarginine in vascular endothelial cells. PloS
One 2012;7(12):€52346.

199. Phdlitakul S, Okada M, Hara Y, Yamawaki
H. A novel adipocytokine, vaspin inhibits platelet-
derived growth factor-BB-induced migration of
vascular smooth muscle cells. Biochem Biophys Res
Commun 2012 Jul 13;423(4):844-9.

200. Kobat MA, Celik A, Bdin M, Altas Y,
Baydas A, Bulut M, et a. The investigation of
serum vaspin level in atherosclerotic coronary artery
disease. J Clin Med Res 2012 Apr;4(2):110-3.

201 Choi SH, Kwak SH, Lee Y, Moon MK, Lim
S, Park YJ, et al. Plasma vaspin concentrations are
elevated in metabolic syndrome in men and are
correlated with coronary atherosclerosis in women.
Clin Endocrinal (Oxf) 2011 Nov;75(5):628-35.

http://rjms.iums.ac.ir

-~

Adiponectin  attenuates endothelial  dysfunction
induced by oxidised low-density lipoproteins.
Diabetes Vasc Dis Res Off J Int Diabetes Vasc Dis
2008 Jun;5(2):102-8.

1 9. Ouchi N, Kihara S, Arita Y, Maeda K,
KuriyamaH, Okamoto Y, et al. Novel modulator for
endothelial adhesion molecules: adipocyte-derived
plasma protein adiponectin. Circulation 1999 Dec
21;100(25):2473-6.

180. Shibata R, Sato K, Pimentel DR, Takemura
Y, Kihara S, Ohashi K, et a. Adiponectin protects
against myocardial ischemiareperfusion injury
through AMPK- and COX-2-dependent
mechanisms. Nat Med 2005 Oct;11(10):1096-103.

181. Holland WL, Miller RA, Wang ZV, Sun K,
Barth BM, Bui HH, et a. Receptor-mediated
activation of ceramidase activity initiates the
pleiotropic actions of adiponectin. Nat Med 2011
Jan;17(1):55-63.

182. Hall JE. The kidney, hypertension, and
obesity. Hypertens Dallas Tex 1979 2003 Mar;41(3
Pt 2):625-33.

183. Rojas E, Rodriguez-Molina D, Bolli P, Israili
ZH, Faria J, Fidilio E, et a. The role of adiponectin
in endothelial dysfunction and hypertension. Curr
Hypertens Rep 2014 Aug;16(8):463.

184. Chow W-S, Cheung BMY, Tso AWK, Xu A,
Wat NMS, Fong CHY, et a. Hypoadiponectinemia
as a Predictor for the Development of Hypertension
A 5-Year Prospective Study. Hypertension. 2007
Jun 1;49(6):1455-61.

185. Liao Y, Takashima S, Maeda N, Ouchi N,
Komamura K, Shimomura |, et al. Exacerbation of
heart failure in adiponectin-deficient mice due to
impaired regulation of AMPK and glucose
metabolism. Cardiovasc Res 2005 Sep 1;67(4):705-
13.

186. Fujioka D, Kawabata K, Saito Y, Kobayashi
T, Nakamura T, Kodama Y, et a. Role of
adiponectin receptors in endothelin-induced cellular
hypertrophy in cultured cardiomyocytes and their
expression in infarcted heart. Am J Physiol Heart
Circ Physiol 2006 Jun;290(6):H2409-2416.

187. Shibata R, Sato K, Kumada M, lzumiya Y,
Sonoda M, Kihara S, et al. Adiponectin accumulates
in myocardial tissue that has been damaged by
ischemiareperfusion injury via leakage from the
vascular compartment. Cardiovasc Res 2007 Jun
1,74(3):471-9.

188. Tao L, Gao E, Jao X, Yuan Y, Li S
Christopher TA, et a. Adiponectin cardioprotection
after myocardial ischemia/reperfusion involves the
reduction of oxidative/nitrative stress. Circulation
2007 Mar 20;115(11):1408-16.

189. Basati G, Pourfarzam M, Movahedian A,
Samsamshariat SZ, Sarrafzadegan N. Reduced
plasma adiponectin levels relative to oxidized low
density lipoprotein and nitric oxide in coronary
artery disease patients. Clinics 2011

WAP L5 OOV o)l YF o)55 gjl) iTiibjs oglealan


https://rjms.iums.ac.ir/article-1-4482-fa.html

Original Article http://rjms.iums.ac.ir

[ Downloaded from rjms.iums.ac.ir on 2026-06-25 ]

Therole of adipokinesin the pathophysiology of cardiovascular diseases

Maryam Esfahani, PhD student of Clinical Biochemistry, Department of Clinical Biochemistry,
Faculty of Pharmacy, Isfahan Medical Sciences University, Isfahan, Iran. esfahanimr21@yahoo.com
Ahmad Movahedian, PhD, Professor of Clinica Biochemistry, Department of Clinical
Biochemistry, Faculty of Pharmacy, Isfahan Medical Sciences University, Isfahan, Iran.
movahedian@pharm.mui.ac.ir

Mostafa Baranchi, PhD student of Exercise Physiology, Department of Physical Education and
Sports Sciences, Tarbiat Modares University, Tehran, Iran. m.baranchi @modares.ac.ir

Negar Atael, PhD student of Clinical Biochemistry, Department of Clinical Biochemistry, Faculty of
Pharmacy, Isfahan Medica Sciences University, Isfahan, Iran. negarataei 16@yahoo.com
*Mohammad Taghi Goodarzi, PhD, Professor of Clinical Biochemistry, Research Center for
Molecular Medicine, Hamadan University of Medical Sciences, Hamadan, Iran (* Corresponding
author). mt.goodarzi @umsha.ac.ir

Abstract

Background: Cardiovascular Diseases (CVDs) are mgor causes of mortality worldwide.
Obesity is regarded as an independent CV Ds risk factor. In this article we focus on the role of
adipokines which are involved in CVDs pathogenesis.

Methods: The recent studies regarding the role of adipokines such as Leptin, Resistin, TNF-
a, IL-6, MCP-1, Visfatin, Chemerin, Apelin, Omentin, Adiponectin and Vaspin in CVDs
pathogenesis are reviewed. We searched articles in electronic information databases. Web of
knowledge, pubMed, sciencedirect and Google Scholar

Results: Adipose tissue is an active endocrine organ which secretes important bioactive
mediators that are called adipokines. These proteins have complex function in regulation of
insulin sensitivity, glucose and lipid metabolism. Adipokines are involved in cardiovascular
system homeostasis. There are well recognized anti-inflammatory and cardioprotective
effects of some adipokines such as Adiponectin. There is adipose tissue dysfunction in
obesity state, which is represented by inflammatory cells infiltration and abnormal production
of adipokines, so adipokine balance is impaired. In this condition decreased or increased
levels of some adipokines are associated with incidence of cardiovascular diseases through
several mechanisms such as insulin resistance, vascular calcification, fibrinolysis disturbance,
increased adhesion molecules expression, increased foam cell formation, oxidative stress,
vascular inflammation and endothelial dysfunction

Conclusion: In physiological condition, adipokines have protective effects on cardiovascular
system. Adipokines imbalance causes pathological effects on this system. Undoubtedly,
further researches in this field can promise appropriate strategies for CVDs prevention,
control or even treatment.

Keywords. Adipokines, Adipose tissue, Atherosclerosis, Cardiovascular diseases,
Pathophysiology
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