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t Review Article

Role of epicardial adipose tissue in cardiovascular diseases
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Abstract

In obesity the risk of cardiovascular diseases is more strongly related to the visceral
rather than subcutaneous adiposity. Epicardial adipose tissue is a kind of visceral
fat which located between myocardium and visceral pericardium. Rapid
improvements in noninvasive techniques for cardiac imaging made a strong interest
in the imaging of epicardial and perivascular adipose tissue as proxy measures of
visceral adiposity which is more specific and sensitive indicators of
cardiometabolic risk. To date epicardial adipose tissue is considered to modulate
various physiological and pathological cardiac functions through the paracrine
activity. Epicardial adipose tissue act as an endocrine organ by releasing bioactive
proteins which known as adipokines, that can direct and locally act on nearby
vessels and tissues. Extensive experimental and clinical evidence has confirmed the
key role of inflammatory adipokines in the development of atherosclerosis and
other cardiovascular diseases. Nevertheless, the mechanisms of inflammatory
processes are not fully understood. In this review we tried to notice some important
roles of epicardial adipose tissue in cardiovascular diseases.

Conflicts of interest: None
Funding: None

Keywords

Adipokine,

Coronary artery disease,
Epicardial adipose tissue,

Inflammation

Received: 13/07/2019
Accepted: 30/11/2019

Cite this article as:

Malakootian M, Futuhi F, Arabian M. Role of epicardial adipose tissue in cardiovascular diseases. Razi J] Med

Sci. 2019;26(10):28-37.

*This work is published under CC BY-NC-SA 3.0 licence.

29


https://orcid.org/0000-0001-8577-4504
https://rjms.iums.ac.ir/article-1-5609-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-15 ]

http://rjms.iums.ac.ir

WAA 63 N r osled Y5 o905 15l 1IpBadja ogle alan

(JLsd o Seusl L5 1 SO lexe 4 (VAT Tissue
L @oeS s 5 2ledl sloygilios 5055 Jos
=30 59,8y 5l oloul ol )0 4SS e ol
Epicardial) Lo 00 sy <L (F) ai—wn
Sl abw 05> 8L S (EAT -Adipose Tissue
a5 )18 ls JLo Sl b 55 Lo a5
cotl U S i wlid e Lade cle 4y 5 ol
L plie (85 5 Sgilie o Shos s plial (o2

A g oad ablal olisl o)1, L cdl cpl o)l o
B35 9 48,5 1,8 0,500 Dj5lone )0 elens )50
L8 Gl bl e 8l (V) WS e ablal ]y g S
Ol s 90 (Sles e 8 55,5 98 salss
8l g 0L g0 s blite blo )l aS 5gd oo cels
89 G5k Sle2 5 (S Dyge e (02
0390l J=do ped ay (A) il alils 0429 139,
5 JLo sl (=2 Sl il gl 4 Qi 4z
Sz 09l @l (et lo plsie 4 ol g S el
Oa—® (m—izme g (Adiposity Visceral) ol i>|
JE e gL S, S ylgie a o] i
slr,e5 Sy wlo 5l (Independent risk factor)
odd il (659,85 355 Solewm jop o 0nd wsLd
Col izmen 9 JLo )l ()2 <8l 0 SL
Joe g iz 556 Sy S plyie 4 ol (b
S90S 39,5 Solewt oy 4 9 8 sbags lon sl
= 6L¢u$b Y 9 \ JBJ_‘> B W PR =L..>-L)).’
Sl 00 L;Q).’.A
Juo,5) (22 <8l (2 S1hl o o
A 40 a5 (godnie Sladllas jl sael Caws & ol
olis oas aloul JUo, o1 oy cdl ol g s
6ol 090> b JLo Il oy oliee a5 el 00ls
S5 (Hy Wl gl oz <8l ez b b e
Sy ol astiee sl aS cul plas g JJl>
J o wibee Jboyi lial oz Ol Ohlew |
ol as ol adl ol JLs Kol o)z e oS

WA 6300 05l Y8 o555 gjl) 1Biijs ogle alan

S99 U

B9 5550 ol slas lon ipls 5 (S

955 Bere il b (S5 &jg0 4 o5 Canl g S
slagslon Voo Jlw Lol olol 52209 oo o s
(Coronary artery disease (CAD) , 54,5 39,
oS Sl 039 Glez pleS 40 e 9 S le 0 Pt
o=l 4SS canl oals oo Jolis 1) S yo yaudie V51 i
e 1S 5, S iz il o] sla L 5 L]
J—ie 6y 0 a5 s o Lis La)Lﬂ ()
b s 5 o Fe gV oy 5| o saxiacs YL
-8 slaglon oans] o Jlo Fe VL Wl o5
2 Loy s bow ol (1) 0,5 waalys a2 ) (Bgye
ssbe ol eged Js S3luse S50 1) 83 i ples
Olpse w8 (o0 oy (al Bl oo I L (8 LB
PRV ol eed o gl Jlo Ve e b s
184S ams oo olis Ll e ipn 05, 5 o
Co slayeiS )0 ol (B slags Lo
S90S 0l o 351 ol dlaz ) L]
3t ol A¥) S9cn Jal 1, g JS Y-
=2 5 S by L L se oo g oo 0ali
ol 53 Lalel il ol ol Lo (gl g25T5
sl £z (B9yem B sl le &5 des e (i
adbgo Jlw Yo YL ol 8l o 1o g S0 Jle
2 Sorm el sl lon Jo0 o g izee
S (F) il e Sl T 51 e L)+ ol
S8l yo By B Slasslon w9290 slo 5T
DLl YL s Egnto Sdgilin pg o 4 Mo
ol oo 5 laegome Jobod SIglie pg 0
9 S il ST (oS8 550 (22 I3
29 Sabs g el 4 Saaglie oy Sl
Jold (g e 8 sl Lo Sl Sl colys
9= sslen plo g (L8 olo)l (b5 gas
Jole plial glo gz aea 5 Sl ol Jg)S
S99, ol 9 Sl py0in 6l (sote s>
odls (@i 8 lacsaw 51.(0) Wl g0 Clusay 8
Visceral Adipose) olixl > o8l as el

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-5609-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-15 ]

(YA) 8 Glbl calises (> (slacdl cayyes —) Jous

(Visceral) olis! oy

el 85518 Uil )15 9 3 gre dlide (o Jore 3 5 WL (o il (02 i 1A (02 L
JLl 3L ()L gaw )3 cpizmen o (Parietal) Jlu)b 5 olisl 5,505 4Y 93 o o5 op cdl

ol a8l gos Jly )k 2)0 5 5l @)l gl 3 &S e

(Epicardial) Ju>,Kol o>

(Pericardial) Jus,i 5 (o
Gl 418,518

(Paracardial) Jus,51,L oy>

S5 SxSE e Jl S Bro (59955 3955) s> G Sl ap <8l (Perivascular) VoS < 22

(036 9 LSSl S ) gm0 ale (o2 8 o €l > by S (65 5 A oo

(Ectopic) Sye81 oy

Jun L (o <8l b Jus) ) oy céb lacglis —F Joua

Ju,8hk o

B daw ezmen 9 Jib g olial 3,00 o (alial 30 jl )l
Juk 3,

gl Sy milse
(Internal mammary artery) Jsb bus ob,s cla 45Ls
s o355 51 76—

bl
Ll )55 5 3, 50 s (F) 58 Joee
P55 (i slite
$r9S b obyd claasls Sy
8 S g 51 oo

3 Slalllas 5k 51 (VY) 09 59,5l 5T S
5 s ialysl 45 A iSes zybae |y dnd s ol
eSS el s oo JUo )Gl ()7 ol
Ol o aS 09t Ll By n Coon 4 (o7 8L
-9l g5l O3] e lge A wliles o o]l
Sy 4 yan 5 A (GeS 5ol L) sl (S g
Ol sl (p oo a5l oty (e ol (mdge
Sndars 055 29,5 50 Ll sl oS g
A>3l o aezd Sy 50 (VY) Al 00,55 s
A 7 S8l e gilie (Lol slad o o
cb Gk 5l g oS oo Jee Sl g p Ceons
TNFu 58 oS5 il o sile ol gl gl las
Sy 9 59 5% e Sl G S w0
S g0l Al LBl (6,39,5" 39,0 50 59 150ls 51
15 oSan TNF, 5 8 (S o sity] eyt eilizes (slo
s 30 By 6 0)lsnd jhsgen anld
Jos Slej el po S e ge TNFa Jlie (lgie
sl ol cails y wile g oo by Cwgmsl jo  Jolos
2O 05500 5o (tali 8l eel 5 ol oz
sz <3l 5l aS ole S sasl 5l (SR Y se
e by asie Dl Wed (o w5 Jbo) !

] 00 45‘)‘ ..\J)Lb ‘_;95)9—‘5.15 OJS.LQ.C

AR

WAA 65 Ve o)lad Y9 o555 15jl) iySuibja ogle alan

Normal) JLa i 555 L sls ol 3 I>a_ul of, 3|
Olallas ol ol § 048 0 aaS (Weight Obese
G a > STol, 80 5l eg, 5 ol a8 cnl sols ol
Jdo (o Bgd (o0l gmzme Gl o luilinl il
B Dyglome 5 5 L8 Sl bl s 2 e
P95 =B sl sl VL S b 65,5
(V) s axlge
Ll Sy &g Bl 3 Jus Sl Sl
Perivascular adipose tissue) 3g,c ;90 —,>
Slalllae w8 (oo Joe ;59,5 39, sl (PVAT
29° 7 8L (59) p 0 el (55 Gl 5 (J9SIge
Olgie a4 ailgy oo b cBL ol as Wil esls ylis Bg,e
5 ! G sl (S g 85 Sl (e
Ol ez <l sl as ole S giew abl Sldlas
L .(V)) W9 oo 00ual (puS gool Maol 540
<T) Jby o 5l Juo, 0] 0,2 <l oslail as™ glej
sois oladl o] Jolig s g Cwl sais yiio (mm
SO ol oy jo dadloe i wiiles co o]
ciy g oil an il 158 G e 5o 55,5l ]
sile ol s 5 e sla oS5 ST
a— (Apelin) :.Ll 5 (Adiponectin) . oSSg—u o]
9, oauS o8 Ol Sl bg0 Sygo
slon! 5l mils puizmen 9wl ails (Vasodilatory)

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-5609-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-15 ]

Ohen g olisSle suige

3955 9 B i 3 )Shoe p (olS” 85 ) slacS gl I -V Jgas

St @l 3

@S%ﬁﬂ

& Cuoslio bl & Sslyl ol Ll
g

Ol Y e5 gt alawly b bl iy il
Sgregy glaanlp (il gy <l
2 sl ol s NO wgs (a8
b Cowgroged,ls
38es 5 DS iRl (ST Bpan 13
s Il e gl o ol8

Bye SBlo dlae gl yadsy i3l
(VSMC)

55595 o by eludl iute g Sanl
sl 03 (g (Rl (B L ials o lame
)8 500 ogS il 5l ey (8 5 Slas S92
JSoaly il (o8 59,md 5 Byl hals
BB sla Jsko )3 sl g (eSSl (sla
O3 el g g MSly 51 4 yb oaiiS” o
ssizsl e s TNFOL Jlgo @NOS
Sl 4 (b Jate )b ) Sl oo
Ol 5 2l iy slayss tals TNF
53 K0 @dhesion gla JsSse
Jubgs slo Jobo 5l 3Lol NO s
il o ooyt 5 TNFY g5 sty
il cely oSl byl ys 53 g 3,15 52555 900,18
293 o Fig3]

Oy Gl G ) pinsl o0
SLbgul ady g1 hli8l o JLligal ledgbe
OgelianS] Gal38l 5 3Ly glusl (VEGF)
o o sl
sl Gl e Comgeenn)lS ) sl e
Ol g 355251 Al 0,8 500 50 59,55 4l
Bgye Ab) sl e

(v4) (Apelin) sub!

(v+) (Vaspin) cyels

(¥1) (Progranulin) :Jsl,Ss

(V) (TNFQ) W (59055 59,55 ,9:518

(W) (Leptin) )

(W) (Visfatin) oyl

oot o Lo 5,98 caodl pllis (slo azaio
Sl sl adslae g 5 ol35) (bsy (595 o e
Sobo (rl ol Jliol 5 Sy sl 5 (S e
Copadl Lo Jlms s (B0 ;0 slo 095 )0
ol 50 B ledle jo o8 Slalllas o2 (e adlioe
Caalind oy bl 3905 b g ol 0 ploxi] diea;
79955 Bore S50 Db g Juo )yl (yz 2éL
e s ol & 45l sl g e o5 ki
6‘)—? ol bl J=B oas ns’?j S 9 e
s 58 Sl lulyd o (Bgye- ol slags Lo
S oo 65 gy Slallhas ploxl 4 5L waly
JLo )8l ez S8L Sl )l ppgas a5 ol LYo
Cponl g 28,5 )15 az g 9,50 Jlen 23 Gledlo 5o
9 330 iz (g, plgie 4 ol o p)l5 el sl
B sl bon 59 b e Sln ol
oot Al had 6l S 1 ogdle (o Bg e
asae Slalllas 105 . (VF) ail go o (A SIS
slos o slylo ol 8l 51 S5 j0 a5 il eols ylis

http://rjms.iums.ac.ir

Ole=e 4 JLo, Bl (2,2 b (Sl Coonl
— =L sl low j0 vmue s ;5 S
<B9e

Sl sl 03, 6)l3 i pgmad Slalllas (S56 &
= <3l (Distribution) a— ;65 ¢ o3losl )
559 L ol BL)l s Jloy copmazr po Jlo )5
Sl a3 plosl (5,595 B9 s )lem Dad
i 45 00l 00l s Slallae ol (sloazily
= &9 0920 mizmes g (Thickness) culss
Lo 6595 39,5 olew Sop Dol b Jbo 5!
e 9 595 90 et Sl ol (0F) ol
B9 Syl oig Ao (b8 laisbo jo 0 Sl
L JLo) Sl (o Sl s xSojlaal s 59,5
Ly oSl 5 o o B0 85T slo (o) 51 S pm
131 G 5 5l LMl wlgi_o MRI
Q0) vas &Il 59,5 59,0 (555 0 Jixl ogas

sy S5 Bsre Solew £t 4 il
e aa Vb e g Sheaazgi by atils gl oasylsd

\YAA [EL] AR QJLA.«; N7 )92 Ejlj bSI.ilj.l? ,ng.l:nl:g.n


https://rjms.iums.ac.ir/article-1-5609-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-15 ]

S59)5 395 Solom S piay Saep Sl Lo
cdbgls YYOY (59, o a5 (6,550 daslllas )0 .04 oo
3 o et plosl (6 55,5 39,8 Sylo 5 wedle W3
coronary risk JFramingham risk score a—wl>we
f ous b adlhas o5 ol 3l gl BMI 4 score
59 b Jbo ) al oz oslaslh as ols ylid s ¢ Jlo
Major adverse cardiac) 35,c- L8 slas,loas
Jw 0 .(0A) aib o bad s ((events (MACE
&l aslas yo ol ,LSen g Tzung-Dau Wang Y-\ ¥
3955 61550 b JLo )l (3 e o5 isls ol
s Sldllas b aslice a5 (gl a0 bls | g5
LU, as wols plis crimed Ll 0g aie) ol 5o
i salas olosts 5 JUs Sl oy catlis o
b S BA> 5l m 5955 G9re 50 ke
aaly B sy 5 Sy e olir pa s sl giS
el s 4 dalllas cpl o a5 (5,50 (6 Al Wile
Sxelos plogl yo JLo Bl (o) Wiz 0 &5 09
Ll o s B3yl S Gose plad (5,650 b o ke
Left circumflex (LCX) )L i 6,5 ,0 b bl I oyl
a Sl 3l 8 )les YYF adllae ol yo ol i
& s bagi S 8 is)S Ggye BS T cou
el ool ly 5 08,5 18 sy 0550 (T 55T
e Culid aizan 5 Jbs Sl oz JS >
Jlo 50 (V) al eapomiw Ll jo JLo, 0! o)
aS gl adlas o ) Sen ¢ Valentina Parisi Y- 10
fy (S5 4 M Hle A0 (59,
W3gr 03,8 asxlye (> oo sl &S D)l Az e
Ol e Jbo ) ul oy b 4 wisls ylid wl plxl
5 9,00 5yt Cwlis J7US 095 & Cund Ol Lo
Stz ol la oSl e plgie 4 (e
15 AY ) Ablygn e e lSanlS g,
Jlw o o)Ken ¢ Patel lawgs a5 (5,90 (5l axlllae
Shbl 02 5 Jbo )bl (o G ad pll Y-
535S 3 0§ o b5 Jole clse 4y g
o0l sy 2 59,5 B9yt 9 ok 3, g il
Gl gy Sl oy 5 Juo Sl oz 2l ool
oS sl bl G 5 lelas SIST T (cag
Sl 9 Sl Gl sla A 4 e
oo Slallae fpioren (V) 04d o 1S (il

4, Is 5 a;_éj

WAA 65 Ve o)lad Y9 o555 15jl) iySuibja ogle alan

Yy

Olie 45 6 59,5 B9,e Wi o9 41 9 (Bgye (3
sbazr Sezy ol Jloy Lol jo plaal o7
S s g (b0 Djgo A8 BLLI s Sy 5S]
,o (Framingham heart study) plgSwl 3 & ,9-245
slo plid wd pleil o YYFS (g9, o aS YoV Jlo
thoracic) (glaw &,e51 I, bl o > ez oS
e a5l SO lee 4 Wilgs e (peri-aortic fat
23 09 (Byme By el lags len sl e
g wdls Jloy glast gz a5 ol o (B9
L awolio jo 040 adl ol dl o g8l Gl o>
yeba an sl Jlo s &ye sl GlLbl > a8 g0l ,8)
(V) el 009y Yl 6)L>L‘\M
oo pladl Vo) Jlw j0 a5 (6,550 adlas o
aS ohlew o JLo, Kl =y <8l ojlusl cea!
Jlw 0= (b wunlls (6,39,5 b (gl
8l ojlasl asllas sl o .85 18 vy 0,90
¥ o sle Glglls o g anllae glasl jo JLo, sl o)
5 o=t alio J, S 5 o slo0g)5 Gl 0 5
8l o3l e syl s Dglay aS oy lis s
S99 axlllas 09,5 93 (ro JUo 0 (b JUs )0 (22
30 a8 wiid S doel dslllas ol laases el alls
3L ojlasl (Low risk) ol s lhls ol Le
SS9, By Solew 9= 590 L L)) o
.Ia_~u5a.oj_|¢> l_')Lo....YV(b S9y = ‘) 65_'5 Go—x
5V sle Il yo .assls plel (Intermediate-risk)
o 1y 6595 HomelSindS 28 iy e Wl O
asllas 050 0,81 000 ,5 sy Sl (F o S
WD S 089 o o€ g 0y Gl 09,5 90
JLo, ! =y <l b oslail as” sls las mlis
2 aS Jlo o sl o)l S Dol 09,5 g0 0
le.;o)l_i._,l = o)L\.s‘ 0d3g 03; dls 0 U—‘BJLQ
asllas g0 (pl b laaze cpl (VV) ails g i
Swgy Lol o Lo )1 o)z a5 ad S ases
12 958 bS5 ,55,5 Gk 6 lamt 32 b el
=2 olaal ol 3l YU S, Looldl s as” Jb

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-5609-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-15 ]

59— (Hg .ail = ,> =exs (Location- specific)
S e b1 5 el 0025 ntin 335 5
U e bsdie (5,55,8 Lo olys 5l S o
o aSl b e LS les SLbI g2 lade
Fao Slgi o mo b8 JLo Sl Koo Ay 0 7
ezt e e b Ll ol (V) asl
S 65955 350 sy b s JLo Sl o2
o5ll o Lo de) o el 483 |18 a8 050
Solom 9 Sly Gl ojles ey JLo, 00 252
S5 Ty ool plowl gaste Slilllas (539,539,
= n 4SS 6yeban cnl [adline cdwl cavs 4y s
Bos Solom o= L nly laojlgns o oy
Ol Ll G (bl S50 (B s S 653555
aS wlesls i sasas Olallas (YY) Wil eolas
Left) oz (o siulas JLd Jowe )0 (202 o
B Sole 5o b 1) LS| (i (AV groove
ay il oo 5 0,18 (plen] Comaz 53 ohs 4 55355
Sy G Gl iz S5 leg S pls—e
Ol Al rren 9 Slplieg s )5 slags Lo
S 50T Lo 45 (YF) asl il 0,5 L (s Lo
Ve 68y hSen s WU L g YoV F o o
b S Aol Jlog VEYD ggazme o ¢ ciliss axllae
55 A5—ls il s 60,5 (o e doee (e BLS|
25 Sl assdlas (ol )0 28,5 J18 o) 2 050
Sidos plogs g cul) Gl jlaz axl g )0 2
@l 5 b anglie 5 (o) 59,5l 5T L o ik
Ologls Al jo o> aezs Laad a S ol ol
e LS| 59 80lg il olml b oo (o s jelas
gWang la g a S gl asllas fpizmen o)l I
S azgi JlB 8,5 plnil Loy YYY (55, 5 (),en
= 9 JLo,) sl (22 e o sl Lt &S
Fir o b o i 3ol olash 3 o] cadlies
5 Gt K5 L Bgoe olaws Lol 59,050l 5T (el
Modified Gensini severity score. s —o,5 0+
s,ls bLs I Calcium volume score 4 Extent score
sl L, plw J1Bde jlam o> LU cnl
R LT T R e
oz lyms 5 CRP gehass ¢ ;o8 190 « BMI wile

http://rjms.iums.ac.ir

Ye

Ohen g olisSle suige

2 ol U 5 ol GLLI o il ST
8 ol lem cdyin 5 ol sl STy ol
aS gl aslhas jo .ailools J13 vy ojeely Bgye
V4 gy = YV Jlo o )5 g Sharma lawgs
Slo V0 g 0ds 5 s cdle (K5 s S L Loy
48,5 58 (08 3] e Cmd &S Cdle g
b= Bl bl > a S wsly las al slol wisg
el 1o S5l o ST 5 ke 5l s S
o= gl el oald s IS ulg T sloul cely
Jolis oledl slo (S gmol o a5 ols jlas aslllas
(il A S ol F oS o] il =S e ]
9V 55515ST O giemidly (5 00 Lo ot
e SIS (S ek o uadle fjley ;0 TNFa
aS gl asdlas 0 (YY) el ooy cudle o ol )31 5
W plosl YoV Y Lo o o)L Ken g Camarena lawgs
7 Sl g pliol (o Sl e (5 bl n
2 090 ($bd pe g Setbo o3l o Jbo IS
O 0AY (ol ol 3l jo as ol las ol 8,5 18
il gl Jlos o1 Jls Sl oy <L 5o
B Gl e liol oyz 28l 0 S5 J 0
wlold la 5 i oays 09,5 g0 0l 3l o I35 ole
Wog o o5 b ol,dl o) ICol oy cdl o eu
ol L5l ittls 15 el slo sl yo 45
- =S o) yis| Colony Stimulating Factor 3 (CSF3)
S yamns o o5 Siblis & (53150l 5 (IL-1b) 1B
9 TNF o s—s1550 5 olpdl (g oot asli b
end- o—_Jg¢ g Nuclear Factor-kB  (NF-kB)
FOSL ¢ AGE-RAGE .. ,o products-receptor
Ol Wlgiwe 095 cplas aijls Sl g cendas i
39Sl 951 slml sl dazr 2B G g ouS
VYY) sl gobo ol 8l s

9 JLeo)Bnl (=2 o8l Sogill @256
Sloyo Sloal gl ol Caod

B9 9 I8 Sl,bl o JLo) Sl (=52 ey
4>l 50 bBoee g bl o)La0 & j9a (5 539,5
(Atrioventricular groove) ;o g jdao s LS
25l so (interventricular groove) ilay o \Lolig
99 JLoBal (2 e e LSS Cnl e
e am dly wilg oo (6 59,5 Be e 5l

\YaA <S> AR QJLA.«; N7 )92 lsjlj bsl.ilj._l: ,ng.l:nl:g.n


https://rjms.iums.ac.ir/article-1-5609-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-15 ]

(YY) asl soisS

& S 4ol

Oygme dm (JLd sl @z Sdb Culs )
9> B92 9 B 59y 2 SHE Sl b g (s
s Ohles )0 a8 a0 S5 4 0108 e 3L
Lo (S smol w5 g 65595 G9re rlom
ol b mhaw s Jbs Bl (o2 <3 5o Ll
L) 5595 Bore 0,5es (ondge D)jgo gl (o0
oo g Al (gan wed e 18 8L o
olid mls —an jo ail 00,5 i S gl
oz Bl L8 Slo)l o llen jo a5 eall cols
Wl oo 9S50 (nl &5 el Al rals Lo,
e balpd 5o Juo Sl oy <8l a5 sl ul wge
cle g L oo glo (S 5ol Wl oo e
Solo 9 28L adly GiSSgm sl wiile 923559 p 20,15
Lol 0als Jbo ) Iul o)z awie OIS als el

Se—el au L ae ol jo oad plowl ldlae o
LS L BAT (6,505l ol itz (gls iS5
Sl 5 s o B S 530, LS §ST) sl o azb
Ol 4iny ool 50 5 Ssliie b ol sl (MRI
Byl ol i Sldllas sl a5 cosl oals
5 ol olalllae )b 5l ol o b 28l5 08,8
9 $9,5ee o il Gl Ban b (g3g9a 4Ly
o0 plowl die cpl 5o 15 )0 SIS sl s
il 0, Sl (yocd (o, lym 45 o 4 e
Lo lon 59 50 ol cel g s SILI >
96595 B9re Silewm 03y 4 9 (B9ye (o
9 aits S )le SO glyte 4 ol GRS iz
05 ol a5 9 (JeSge Slalllae @ 55 Sbeys
il o

References

1. Barstow C, McDivitt JD. Cardiovascular Disease
Update: Care of Patients After Coronary Artery
Bypass Graft. FP Essent. 2017;454:29-33.

2. Francis DP, Cole GD. Coronary artery disease:
screen or treat? BMJ. 2016;352:11395.

3. Perdoncin E, Duvernoy C. Treatment of
Coronary Artery Disease in Women. Methodist
Debakey Cardiovasc J. 2017;13(4):201-8.

WAA 65 Ve o)lad Y9 o555 15jl) iySuibja ogle alan

N ) Sl 009 o Lime (55l a5l oS oy
2 T JLe ) 02" aShl Gl el Jb e (VY
Solom slp b G slhls s sle S o)
5 5 g Slalllas 5L 025 )13 (6595 390
a5 adbioe Gl g (JeSge mhaw yo 5 330
iz 5 Joo Sl oty Sl (o 5 A5 Sl
WSl os j9,5ly il slaml (Lol Jds o5 o] Sl
o=l oy amae lillas ogi Slulis JolS jebay
7 03l e BLET 380 (e JLis 4 et
e CodsS Grizren 5 62518 Joee (Jo )
SaS g e 539,539 S50 D b o]
50 Sl daled cws 4 Slallae cpl 5l aST ol
=7 Sl S g S (S0 sl ea
g S parlh SOl o wilg e Jbo !
1Y) 39 z5has (5 539,5 B9,s Srlow ln s
e e o o] el sy (nss (S5,
J959e (0,5 g @ wlgion 653955 Bpe 5le
=90 sl s, sl —olaisl Baa sl
slzul 5l (6,5 o> Cp> wso> (therapeutic targets)
WS SaS 35,8 3958 50 95wl IV iyt
P allisbie g9dge (il (09 dmux Jo &
Olallas &g dn a5l o Sl Olalllas
=30 yeban a4 ol Oldlae g cunl 00gy (oalaie
eSS ol | 8 ols il g b e
Sole ol aSl Gl cplple (Y8) cenl ouls plel
s 0l o5 b maw o Sbeys Blaal 6l
gl 5o i ool 5 4l Slsdlas plodil ay
9 725 30 Sl G yme 45 2l oo (J5Sse
ol b0 gl ol solais] sl JsSdge
9 b Sdled (olid o) i ol (3]l
5 JLo )8l (z halS sl ome b s
S dgleg o5 wlydas palS a0 y0 5 olio]
-l 38 wlwliss a5 Jb o 05 co slpiiny
b5 Sdad (JLo) Sl 2 S5k 5 Sl
bz sl y0 ol Sl g izeen 5 )]
9 lwlid dn w00 39,5 9,0 Slibl g 9,1
Ozred g S8b ol olaitl gla JsSUge (8 yne
EAT Clgal Gals sl gt Sleys sl o (s,
S5 CAD Mo jialS 5 (6K in doeild j0

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-5609-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-15 ]

4. Parsa AF, Gilani Larimi N, Motevali M,
Gholipour AM, Shahreza MR, Ranjpoor F, et al.
Value of Coronary Artery Calcium Scoring in Iranian
Patients Suspected to Coronary Artery Disease. Acta
Med Iran. 2015;53(6):356-62.

5. Nair J, Kakkar VV, Shanker J. Comparative
analysis of inflammatory gene expression levels in
metabolic syndrome & coronary artery disease.
Indian J Med Res. 2017;145(6):777-85.

6. Fitzgibbons TP, Czech MP. Epicardial and
perivascular adipose tissues and their influence on
cardiovascular disease: basic mechanisms and
clinical associations. J Am Heart Assoc.
2014;3(2):e000582.

7. Patel VB, Shah S, Verma S, Oudit GY.
Epicardial adipose tissue as a metabolic transducer:
role in heart failure and coronary artery disease.
Heart Fail Rev. 2017;22(6):889-902.

8. Gruzdeva OV, Akbasheva OE, Dyleva YA,
Antonova LV, Matveeva VG, Uchasova EG, et al.
Adipokine and Cytokine Profiles of Epicardial and
Subcutaneous Adipose Tissue in Patients with
Coronary Heart Disease. Bull Exp Biol Med.
2017;163(5):608-11.

9. Cristobal-Huerta A, Torrado-Carvajal A,
Malpica N, Luaces M, Hernandez-Tamames JA.
Automated quantification of epicardial adipose tissue
in cardiac magnetic resonance imaging. Conf Proc
IEEE Eng Med Biol Soc. 2015;2015:7308-11.

10. Britton KA, Pedley A, Massaro JM, Corsini
EM, Murabito JM, Hoffmann U, et al. Prevalence,
distribution, and risk factor correlates of high
thoracic periaortic fat in the Framingham Heart
Study. J Am Heart Assoc. 2012;1(6):e004200.

11. Elie AG, Jensen PS, Nissen KD, Geraets IM,
Xu A, Song E, et al. Adipokine Imbalance in the
Pericardial Cavity of Cardiac and Vascular Disease
Patients. PLoS One. 2016;11(5):¢0154693.

12. Smekal A, Vaclavik J. Adipokines and
cardiovascular disease: A comprehensive review.
Biomed Pap Med Fac Univ Palacky Olomouc Czech
Repub. 2017;161(1):31-40.

13. Nagy E, Jermendy AL, Merkely B, Maurovich-
Horvat P. Clinical importance of epicardial adipose
tissue .Arch Med Sci. 2017;13(4):864-74.

14. Sacks HS, Fain JN, Holman B, Cheema P,
Chary A, Parks F, et al. Uncoupling protein-1 and
related messenger ribonucleic acids in human
epicardial and other adipose tissues: epicardial fat
functioning as brown fat. J Clin Endocrinol Metab.
2009;94(9):3611-5.

15. Hassan M, Said K, Rizk H, EIMogy F, Donya
M, Houseni M, et al. Segmental peri-coronary
epicardial adipose tissue volume and coronary plaque
characteristics. Eur Heart J Cardiovasc Imaging.
2016;17(10):1169-77.

16. Baker AR, Silva NF, Quinn DW, Harte AL,
Pagano D, Bonser RS, et al. Human epicardial

WA 6300 05l Y8 o555 gjl) 1Tuijs ogle alan

1

OI)KAm 9 ubﬁﬂ" Alipo

adipose tissue expresses a pathogenic profile of
adipocytokines in patients with cardiovascular
disease. Cardiovasc Diabetol. 2006;5:1.

17. Otaki Y, Rajani R, Cheng VY, Gransar H,
Nakanishi R, Shmilovich H, et al. The relationship
between epicardial fat volume and incident coronary
artery calcium. J Cardiovasc Comput Tomogr.
2011;5(5):310-6.

18. Cheng VY, Dey D, Tamarappoo B, Nakazato R,
Gransar H, Miranda-Peats R, et al. Pericardial fat
burden on ECG-gated noncontrast CT in
asymptomatic patients who subsequently experience
adverse cardiovascular events. JACC Cardiovasc
Imaging. 2010;3(4):352-60.

19. Wu FZ, Chou KJ, Huang YL, Wu MT. The
relation of location-specific epicardial adipose tissue
thickness and obstructive coronary artery disease:
systemic review and meta-analysis of observational
studies. BMC Cardiovasc Disord. 2014;14:62.

20. Parisi V, Rengo G, Pagano G, D'Esposito V,
Passaretti F, Caruso A, et al. Epicardial adipose tissue
has an increased thickness and is a source of
inflammatory mediators in patients with calcific
aortic stenosis. Int J Cardiol. 2015;186:167-9.

21. Sharma G, Tao M, Ding K, Yu D, King W,
Deyneko G, et al. Perivascular adipose adiponectin
correlates with symptom status of patients
undergoing  carotid  endarterectomy.  Stroke.
2015;46(6):1696-9.

22. Camarena V, Sant D, Mohseni M, Salerno T,
Zaleski ML, Wang G, et al. Novel Atherogenic
Pathways from the Differential Transcriptome
Analysis of Diabetic Epicardial Adipose Tissue.
Nutrition, Metabolism and Cardiovascular Diseases.
2017.

23. Wang TD, Lee WJ, Shih FY, Huang CH, Chen
WIJ, Lee YT, et al. Association of epicardial adipose
tissue with coronary atherosclerosis is region-specific
and independent of conventional risk factors and
intra-abdominal adiposity. Atherosclerosis.
2010;213(1):279-87.

24. Chaowalit N, Somers VK, Pellikka PA, Rihal
CS, Lopez-Jimenez F. Subepicardial adipose tissue
and the presence and severity of coronary artery
disease. Atherosclerosis. 2006;186(2):354-9.

25. Wu FZ, Huang YL, Wang YC, Lin HS, Chen
CS, Ju YJ, et al. Impact of location of epicardial
adipose tissue, measured by coronary artery calcium-
scoring computed tomography on obstructive
coronary  artery  disease .Am J Cardiol.
2013;112(7):943-9.

26. Bastarrika G, Broncano J, Schoepf UJ, Schwarz
F, Lee YS, Abro JA, et al. Relationship between
coronary artery disease and epicardial adipose tissue
quantification at cardiac CT: comparison between
automatic  volumetric measurement and manual
bidimensional estimation. Acad Radiol.
2010;17(6):727-34.

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-5609-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-15 ]

B claslon 1 JUd) Sl oy 8

27. Spearman JV, Renker M, Schoepf UJ,
Krazinski AW, Herbert TL, De Cecco CN, et al.
Prognostic value of epicardial fat volume
measurements by computed tomography: a
systematic review of the literature. Eur Radiol.
2015;25(11):3372-81.

28. Bayes-Genis A, Galvez-Monton C, Prat-Vidal
C, Soler-Botija C. Cardiac adipose tissue: a new
frontier for cardiac regeneration? Int J Cardiol.
2013;167(1):22-5.

29. Aghamohammadzadeh R, Greenstein AS,
Yadav R, Jeziorska M, Hama S, Soltani F, et al.
Effects of bariatric surgery on human small artery
function: evidence for reduction in perivascular
adipocyte inflammation, and the restoration of
normal anticontractile activity despite persistent
obesity. ] Am Coll Cardiol. 2013;62(2):128-35.

30. Wang P, Xu TY, Guan YF, Su DF, Fan GR,
Miao CY. Perivascular adipose tissue-derived
visfatin is a vascular smooth muscle cell growth
factor: role of nicotinamide mononucleotide.
Cardiovasc Res. 2009;81(2):370-80.

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

32. Greenstein AS, Khavandi K, Withers SB,
Sonoyama K, Clancy O, Jeziorska M, et al. Local
inflammation and hypoxia abolish the protective
anticontractile properties of perivascular fat in obese
patients. Circulation. 2009;119(12):1661-70.

WAA 65 Ve o)lad Y9 o555 15jl) iySuibja ogle alan

v

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-5609-fa.html
http://www.tcpdf.org

