Cdpa (S 3 gl aIKG1D aloxo

yyaa xg_b Y b)w n's 8,92

S 9o B CAL 15 Lo el G padld (B p1 Siled o yed axin VY 5T
JgrundlS’ 1 )0 pour 41385 g (b 41355 £95 93 Uy lhuun 313 5 (2l oo

VAN /YA il WA -2/10 sl
T 02l 6151 Lo 7 G ool Aol (e o2 30

coplials ¢ oDl 15T ol&zsls ¢ ylxold dlg (5559 (S5992 33 0955-Y sl ol ¢ oo Mol 31T oKl ¢ Lol il ol dlg 5559 (S59092 18 09,5 -)
4yl
ox

LXVCES

b s 315 55 oo layise B ol ) Couie ol gloasls 3y sl (el aan VY LSl sy e gy o)
g1 JgyiadS 3l )by 4385 9 Jloy 4l g4 ¢

Cilisee 09,5 Jlaz 4 0 bl g (Bl Soge Sy SIF 5 alime Sige s T adlae ol o 115 (R
(in )3 jg) ) aidn W sl & (yed slaog)S Bad i (32 po5= Jg palS ¢ 5= Jg S ey poi=Jlo s e J S = Jloys
(205 0y93 9y 3l 8 BN (g poF 9 WD (6) MRS (i y> it VY ke &y 55 J S (slvog S g iy (Steliial (g yed
skl b ol adlio 5 a2 7y et pola b Bud 4085 138 68 opl b ole duw it 4y ( JgiadS 51 5Ly (gl3€ 09,5 (sla yo50
b ol (8l 5 (355 Wig0d s 5 03 4285 Wl GLSL 1 g o0 Al 2 3T Sl sl FA 3 Jlasl 55 (2505 0590

A5 plsl b ySojlul 5 (il

CK g (p<+/+0) TNF- a (p<+/++Y) IL-6 (p<+/++V) MCP-1 )1slixe sgls5 3939 ,Sky (29,5 oy lyusss (o) 2lDABL
ol gy aisee (clopg)S o y3 (P<+/++V) LDH (p<-/-+Y)

3 el o asls 5 B 5 Slas gy s Gl (Son lawgio i b (gilgn cullad (550 gl 4 dngi b 3 G g5 AR
Do (8 cal ol 51 SNy > b odds YU JgydS o Jboy olde o5, b ol 3l

[ Downloaded from journal .jmu.ac.ir on 2025-10-27 ]

Ul)"l 4VL0-‘ ‘SOM.AA}] .)I)T oKy ‘LSLJ 413] w’l A>15 4&)’)9 &)5]9)).53 °9)§ :J,:-AM DM’}%&-
SIFFTIVYY 2 plod SANNVWYVEYS o8l abbasi.daloii@gmail.com : !

1744 el ¥ o leds ¥ 0,95 /8 (SKhje r,l: olKisls aloo


mailto:03443265145o.roodbari@yahoo.com
mailto:03443265145o.roodbari@yahoo.com
http://journal.jmu.ac.ir/article-1-416-en.html

[ Downloaded from journal .jmu.ac.ir on 2025-10-27 ]

4335 £55 93 b lagbge b b 55 Cottie el S yasls 51 2 Sls o2 S ain VY L8/ OLISen 5 (6 e

J Jelge 1 objpg allad BT ) 4 3] sl Lo 5
S om adllas S§ > ol 0l da g8 (60)5 gm0 slauul jo
b silon laim 7 9 ¥ JSS9n) ilon cnyed 09> sl
Cuogoume (g 9 (jgy 5 B> OF b YO cidn )5 awl>
S b s @l (mgypSyd bwg ale sbyise
Sob (WS9n gohw i GRIEl 4 e ool 32y
(V) 28 B Bl VB polaw ialS 5 (HSP) (oleys
4 e o ool o (lablre 5151 (S 4956 ) 2l
Tolw I (e ypmle Jlie 3 (g)bliae bli> I
OBl el Sl Lol 993,500 (oo b (8L TNF-0t
L5 )3 (V) 395 ROS I (b ol polys )3 cdly cngli
Orpes 4tin Ve bogpyed Sl > (o 8l LDH s |
(IV) 2 oanlie LDH gshaw (ial8” Jed 5 595 2 92
o 4y Glaglie —(s3lon cnyed sl (dof )3 winen
U 8lS zolaw sl dne iS¢ hilons )3 dud> VY
S-S il g (IL-10) Vom S o) (CK-MB) 5,8 gu
L) ol plas 1y (A8 el (IL-6)

Silgn plaie Oluyed oS Waly lis iy Saled
Jb sbags golaw il L 1) (b 3 Sles
Silgn (a5 45D (B)NS e S (o0 Cogll ()jeuS]
Miso olilest 3 Bl 3l b 90 by S50 £58
Cunl )85 4 oY (IF) dmd e (alS (B (peje L)l
AL bLL ) edpbsl glagwyp 4 a9 b ol by
Bl phagh b b MCP-1 (5508 o (jlsn 0 ye
loasls (S0 | Lag e odplos] llllae IS jsbody 05
wlby SMae glaols (oyp 4 odos b on 3)50
bl e dgdnn sl (B Jsho p 0ad plxl (slatagl g
el ) el Glaadls wre i 4 2 b S5k ]
ol 2 (s8509 o3 Sl o oo sl padls ) (sl
A gl Gingky 5l B g0l Jl 3l (dog g 4 il
2 e el Glagadly (B p p lg cpped in WY
@5 g9 90 b ks AP 5 plee slagise B 8L
D92 JoyuadS 5l )Ly 435 5 Jloy

FLRTIY
@ ey JWs) 5w S0 4w ol Hgiwl gl duage
4 b, hujle oK Sucws saSish Ab les

dodso

5 bl gl b (o sle 5 5Slee > S
Jbo, s slacewl ol ) g cuugSy (5,54
Lty S gl 51 slodlgls o S 00" (V=) ol ol jote
y Olo oMas Jubssl e bwg o
hesd OOl (WSgn Wede Oly BCuwgmens)lS
» ol G5 &S sl (908 (55 (MCP-1) \=Copogige
Ol gl gty (B Loyl il (8 (sl
Slcww!l o S eule pl b gxe ili8l g Canlosds eal
gy Jale Loy MCP-1 (Glill cuwlord s )5S o5
wlads g 290 0 plowl o)l yids Glegdl walais j> a8 NF-Kb
6) Slosls s 5 LwsiS il o |, NF-Kb s Jled
T e 33,55 55506 35be el slauSyale il
Jb (S5eS] SoaisS (wimen 9 IL-1B 5 (TNF-0)
D3 ol S 8 ol 53 54 (ROS)
D ¥) g5 MCP-1 sl Liuls8l coles > 5 NF-KbD

oAl ;5 MCP-1 g TNF-0 cuto  Stuad
) caslords samliv 35 8368 13 wgyg (sud,S g
S bluusmend)lS bS] (B esS )l
S S e Mg esta Sl b Josl, B YOS
Lo o Hlis Gldllas il y (s cauml 0 & AlgT
ul yba 9 ROS My el (iadn) (oSl o
SBasS 93 Bg 4l 5 oo Spe sag
B oblew Sjdlndel 1 (oo B Sl (e
cladsbo 9 Sisunl Sloyms Ko col 5 2y
» SPUF slapadls (pizmen (V) Nado (63)8 9
2 292y (i (sl sl 59,55 siile (B (slacsl L)
o5 (LDH) 530,005 SlSY ol o asls gl § Ly
Syl ginal SBylsl g pb S8 1S LDH (sl j3g3]
S leadls opl s 8h mje s 4 bl sl
P i sl 5 pasets Gl Gleay (S
OBl 5 LSl LDH 3gvy cpl b s
s (LS sl (A) cuslodlsy LS 1) (gl ine
S 3 oS oli 4 5 o5 slodsho 5 sios
(1) 39850 <8l (SMas

wbp b g 635l 3 655 S ()9 Cullsd o)l
oxcnl 3 29ycs0 sleddy (63, g0 SYMBL Sl g (50l

1744 el ¥ o leds ¥ 0,95 /8 (SKhje r,l:. olKisls aloo

Yy


http://journal.jmu.ac.ir/article-1-416-en.html

[ Downloaded from journal .jmu.ac.ir on 2025-10-27 ]

4335 £55 93 b lagbge b b 55 Cottie el S yasls 51 2 Sls o2 S ain VY L8/ OLISen 5 (6 e

laam 033195 s ye3 0y53 )3 b Bl Jlasl ogos .Y Joa

ol Jolge

oy b
@ (6

00 4\
wwre T
e b

o3 O o

Sluds

(m/min)ces Jof
(Minjce

Yo Yd v 0 Voo (MMinjes,e e
PN S SE SRR Y (Min) &ae

o a0 YO YO N (Min) &
PR N SO (Min) e

(min) e

(m/min)ces Py
(m/min)c. PRTIYS

(m/min)c. s

b olesl g oliglef] Laomo b aigas 5 55k 5l e
Jloel zmen 9 G1S)lg5 59y Ougd 9 Boely 0
2 g dlie Mol bylyls b diged play Jauwe (gl yusio
gy (syed dnle 23T Gy cols FA) 4l byl
odkly 9 [90 mlkg] (el (Blao (93 B
b o508 8l digad Luew 0 Lhea o [10 mg/kg]
PBS Jobxo b i jl e by ol il s (s glaen
g doxie (Susle x> —VAF) mlo (gt ) ol
chle s opsd o Sle sy A oo
ey Yl clS ) ol L S-Sl
10 cuwlus L (R&Dsystems, Minneapolis, MN)
ol b gl by, b TNF-00 b (5 pS0jlil pg/ml
oyl g (15,01) @bCAM 8 s (oS Hawseds 1Yl oS )
A5 6 pSeslil A0 pg/ml cawles L ab46087 cuS
o 1Y) e85 oolizul b anils gy L MCP-1
10 pg/ml cawles L (K5,0]) abcam 8,5 oS
b Solasl igy 4 LDH 5 CK-mb i (g,0jll
A5 6 pS03lnl ygesl b eS8 b S 5l eolazul

o9l 5 depite @is gl 3 Gliebl
awlie (wyp Cap abodlitul Bgipnenl  Bg)SgelsS
ool 5 dmog S ) gy 90 belse Sl 0SSl

@ S8 o i b b il Cax e Sy e
o diged Nad (IS5 oy sl i )3 laldlae g
095 g bt e b il g olejl boxo 4 395
Sole 09,5 sz 4 (Bolar b (S)ly gy clld
J 8= Jg S (n=3 1) o pes= oy 020 ) J S Jlo
3)90 (120g)S Nad s (M=) 1) (pyoi= Jg yualS (N1 )
L PVC uir j JBbss Losase (slbduid ;5 adlhs
i el gbadly bl S oS g5l o5 e
dyd YY-Y0 35Ul lod Sud el g0l obildgy
—lidyy JSew oy T Plae cugb; ol Sl
5 lulinl (glie a bl JSi a4 (Ken g 3 WY S,
sand pb Shg o8 ) aBabl cllys ogase
2 0ig S e Ver o lil 4zl s O g (25
P oS oy ¥ om g (A5 05e elel 2 138 )5 Ve e
Jol b sollao adllas 5] ool 48 isodls 1,5 juis
(Vo8 Sidn gy plp) 2E&LI cllgs Ll
(285 plog

3 Joyls” 390 (13,8 BLBIL JgpadS 1 )L (132
A5 s (Jloy e o (4Y ol 4 o)l She 8
Ol & Cpyeim oS g =g als 09,5 sla g
e bl Cue 1) Jgpds 1L (gl ole
polie (gpSeilul b e ymle dbul L0 Gyane
ol aslsl ) 1d b ahge p3 ) (,SSs Lawngs Jgtuds
C8lyd JgyuadS 5l )Ldp GHE (g yad 0)93 Slel b Loy S
W2,S

Oty SS9y

4 dn Ay O s S Gl a4 ey bl
5488y yio Vo BV Ciepus b ol yyei b oli] jglate
4 bly g u8)S S8 ed g (g9 4ddd VO U Ve e a
Code dy g (A2 1D duds O) (pyod Aol s A5 Colad
SSon cnl 33 (V2 A0) ad 1) Jee3 5 (595 (g 4tin Y
B> O Odo dy (3)5 Dy g p)S Jolye Joldb (3pe5 acliy
Pl Gl SS9 g bgd iShs dop Foo s b
Calodal V Jgds > oyl

1744 el ¥ o leds ¥ 0,95 /8 (SKhje r,l:. olKisls aloo

¥re


http://journal.jmu.ac.ir/article-1-416-en.html

[ Downloaded from journal .jmu.ac.ir on 2025-10-27 ]

4335 £55 93 b lagbge b b 55 Cottie el S yasls 51 2 Sls o2 S ain VY L8/ OLISen 5 (6 e

&
160
140
120
g 10 BT
2 an =SSl
&0 0 i yaim Sy
40 B |- g il
=
20 B i Jg el
0
s,'!
“ 5
\2 )( 5 \} p \P
’ . N4 J
4 4

Ol = ‘u&ha): dlmoa)f O IL'6 C9Ja.w ul).».u oY)‘b’&-;
d)l.)h;m alas # sLtbos)f )Jl.u) l; J),.S —Ja)...wlf 09; ‘_5)‘.)[.'\.:0
O3 b 008 — gyl 09,8

O &S b ol Y b sleedly oo 4 o
sloog)S > le slapbyge A8 <8l TNF-o ke
s (FYIYEY P<:/+0) 2)l> 255 glds ¢ 3uizs aliveo
TNF-0 g ko o 3 ol (55 oS 050
o35 s sl 3 A5~y 2l 05,5 > 5l e il
(P<+/+0) cuils oy 505 = Jloy

35
i *
30 -
2 .
g ' ] i
2 15 ‘ H J e Jlayi
B e Ja
10
W58 g il
i B o= el
0 ’
1 3
¥ Y ;

R g by
4 f 7 R4

?

S =l 03,5 b Jy55 = Jg il 09,5 (5ol

S yose lawdly CK oy a8 Db flis ¥ gl gl
3l dgrg wgld (Guicd aliswe (glaog, S p olouo
b Gl Se o oyg0)] @l (FEVVYYY p<-/-21)
09,5 1 ()b sme iulEl lewdly CK zshaw 4 Sle oS
~Jlogs (J5S- ey (sloog,S b duslie > 55— g uds
g Pelee ) g Pl ) cldls (pped = JgyiadS g o yed
(p<-l-d

A ooliu! L;y s.u.n.:u ) u}o)i 9 49).‘9;&3' L)"‘)L‘)b LJ.?U 5
alS abad S e 0 pe/eD dlse dad 3 (gl e pdaw
ol 4 YO s b SPSS (slayliblay b (oybl clles

Aol )y

=W
MCP-1 Sle (y oS 0l lis osly Judoo ¢ 4 jo0
(Beiod dlize (slaog S )3 (plpme slaghse B il
i 905 @ls (FEAVAE P<Sele ) o)l dgng coglis
G sine il MCP-1 oo Siks o8 s s S5
~Jly g JpS=dley sbog,S b JyuS —JgyualS 095 5

(Y Joges) (P<e/e v g P<<e/+V) sl oy pei

160
140
1X
( O s i
80

B e Jloyi
b
40 W=y el
20 B e Jy s
{

1 1
Ea 7
) 3 }-_) 7

MCOP1
g

FHRARE ‘uu.&vs).: LsLtbbs)f O MCP'l C,]a.w ul).«.:.v -\)’39&3
ORBgR s 09, L JyuS — Jg S 09,5 (5 )loline

b8 b IL-6 1 Sle (oS 0y LS Y Hages gl
.)9>9 uﬂm ‘ “9,~Q.>U 5 Gl Lghm”f 2 u.:l)}ho Lg[mu»ya
Ol (Se ouin Q}n)'i o (FRVS/FVY p<:/++Y) o)l
095 0 )b sxe Ll IL-6 Fohw pSle a5 ab
9 ooy ~Jloy (JyS=Jley slaog)S b Jyus=Jg s
(p<~/~£) 9 p<+/+) 5 p<./.a) sl CpyeS _J9 (LY
Oeped —Jley g3 b aslie > o ped — g pdS (pizean
(p<+/+0) cuily (g)blixe Lyiul38l 55

1744 el ¥ o leds ¥ 0,95 /8 (SKhje fSJ‘ olKisls aloo

Yo


http://journal.jmu.ac.ir/article-1-416-en.html

[ Downloaded from journal .jmu.ac.ir on 2025-10-27 ]

4335 £55 93 b lagbge b b 55 Cottie el S yasls 51 2 Sls o2 S ain VY L8/ OLISen 5 (6 e

@izaj cpl > )3 3929 MCP-L (05555 cpyed SI L
g 25 9 @bisl (2 MCP-1 gslaw 53 )l gae JialS
odblivo LAd (ol Ol pos atam B 3l L Lewdly pdandl
NF-Kb _uysis, ol Lo MCP-1 (lall (1Y) Caslors
JUb cmlod g 3980 ploml o)y iE Oledl e > oS
(F) wleals gl I8 LweSHal > 1, NF-Kb i
el oSl Gl and e L5 e (pieen
e ol laawl ) ROS 4 IL-1B 5 TNF-o ke
ol ol ol 5 NF-Kb a8l o ol
(o8 Bl gy b5ye Callad diedgw il (B F) Wi MCP-1
A) 1l b yo MCP-1 a5 & Wlg o (g0 b J8las

SHE 09)S 3 IL6 Yl gt ialidl Lo Jimghy (sloasily
~Jly gl sloog )5 b awslio > S — g mds Loy
R N I WD
by 6138 09)5 )3 (5l sime I8 TNF-01 (priman 39,
oo ~Jlp Sl o b auslie 3 Sy S
Orped i Ve Gdo y Slojw (glagbge (odnghy ) il
9 oS g @ Syl (e oS A5 odalis 5 A5 03D
b wd, ials ol el e by B claatn > o>
Oibots ) eizxen (V) 29y ol yers MCP-1 4IL & o
2 A Y Gl 4y Soglde —(giled oy ped glnl (6,500
IL-6 5 IL-10 CKMb zolaus o sixe LidlS ¢ s olslo
oo Bl 6 adllas > (VY) Db ol 1y A8 cal
dd> gy slazin) oanlis plate Sejl) 5 CasclisS” (gl
2 (2000 Gl b dida VoY Cue 4y Jeed ) (g9) (9
on o8 st oSl ol 3 TNl
pilie Gdojlyy (gilgn wlaie (pyed D (uyn (2l e
5 48l SRl Sloyiygs jb —eSl F1 55 &1 TNF-0
(Y2) ol LialS ()l dme jeboas |y SSggl (sla ol slaws
bl @By ol elié g9y 2 HoxiyS L TNF-a JLas!
b by o pts i) 1 5 5 ST e S
V= Wl 3,8 oS cul LS G edld oplSanle o)
~s eSl) (PGC-1a) pyjnSsn iS5 oaiis Jld
JTINF-a golaw 53 il (V) 80 e 1) ()b
bt i 5 58 o g el 53, 31 g llan 3 Shes
WS Vg cubd g gl 4 Cund Canglie oz
&l oyl Boye g s 5,Sles oy Sl o TNF-a
(YY) 4l

160

140

v
120 .
1 3
10
0 J58e Jy
a0 Jse e,
80 B g pim Sy
40 B ) se Jymte
20 B i Jy S
0
\)\' \J\‘
7 R

\s
4 v

Creatine Kinase

(g Lngo”f O Lo.«:)'t CK cﬁaﬂa ul)u.é .i)lbs.oﬁ
log)S" b b JyuS = Jg il 09,5 (5)loline el

Loy LDH 0 a8 ob olis edly Juloo 5 a4y j50
S92y Sl (i iz (gloog)S ) alye sl ige
ol (SS9 b 90j @l (FEVE/NYVE P<o/e2)) 3
P Gobsxe il lewdly LDH zolaw ke oS b
—Joyals gloogS L aulie > S - Jgpuds 09,8
9 P<e/e0) cudly upes —Jloy g S — Loy cnye
.(a )153‘,‘;) (p<./..\ 9p<./..\

250
*
B o
» -
H
|
J - tay
<2 10 s
= BN
é, oy Jl
% s ity
- |
B oy paim ]y
0 !
1 1 y
ar w /‘ /"
(Thd ¢ S -
\( j/ ¥ 7 v
y & :

J 3

Wigh seg)S o ey LDH ziaw olynis .0 415400
oy, ol b JyuS” Jopuls 09,5 (gyboline el

cocliols 435 5 (S i ) b Splie YS!

Ok 5D e oo (ld CBl 40 gasio CMSUe dbul o
b glie 09,8 > MCP-1 )b oxe Ll b
S = Jloys (slié (sloog S | aunlio 3 J, — s
MCP-1 8508 (yiol38] .0 odmlice o pes = Jloy (glis o
bl o (o8 ledbl .cul onis )15 (8 glacawl )

1744 el ¥ o leds ¥ 0,95 /8 (SKhje f9l" olKisls aloo


http://journal.jmu.ac.ir/article-1-416-en.html

[ Downloaded from journal .jmu.ac.ir on 2025-10-27 ]

4335 £55 93 b lagbge b b 55 Cottie el S yasls 51 2 Sls o2 S ain VY L8/ OLISen 5 (6 e

ol @pSoilul b gladllas 11 oS o)Ll LB bl Ll
g oo Mpguiig B Bl 40 byl

S5 4o

e o5y aman 0djled aS oy L il e} el
AL-6 MCP-1 s e ialitl o Jayiads 1 Lt
oyl & LB Lasedo wizced .15 LDH 4 CK 4 TNF-a
“Lged a2 g b 2l @) b sladige 3 2 lsa
ol ol el Jopmads ol 2l @) Lo gl
Do oo Byt

S0, 9 S

SIS 65 0ye0 dlley Jlad Sy Alie ()
slad b g anad sl L& cwl L
Joly oMl AI)T ol&ush ,» IR.IAU.M.REC.1399.012
el jo aS (ooldl Sl alowgpdy 035 sl cubagge
o P08 5 S dilawous Wl o) Kon jobs Buizd
g

&8Uo 2l
Sl a8l o)l HeSaun adllas Cpl B

References

1. Christia P, Frangogiannis NG. Targeting
inflammatory pathways in myocardial infarction.
European Society for Clinical Investigation. 2013;
43:986-95.

2. Dutka M, Rafat B, Ulman-Wtodarz I, Hajduga
M, Bujok J, Pajak C, et al. Various aspects of
inflammation in heart failure. Heart Failure
Reviews; 2020; 25(3): 537-48.

3. Arslan F, Smeets MB, O'Neill LAJ, Keogh B,
McGuirk P, Timmers L, et al. Myocardial
ischemia/reperfusion injury is mediated by
leukocytic toll-like receptor-2 and reduced by
systemic administration of a novel anti-toll-like
receptor-2 antibody. Circulation. 2010; 121:80-90.
4. Morimoto H, Takahashi M. Role of monocyte
chemoattractant protein-1 in myocardial infarction.
International Journal of Biomedical Science.
2007;3(3):159.

5. Ceradini DJ, Kulkarni AR, Callaghan MJ,
Tepper OM, Bastidas N, Kleinman ME, et al.
Progenitor cell trafficking is regulated by hypoxic

G 058 15 CK s tms ilsél pob imgl gl
—Jley (gl slaog )5 b awslis > S — g mals Loy
oS ~JgydS U p gl g o pe8 = Jloys (g3 (S
Ol ey LDH gshos b adllas 5 izean 3
sl dlmo”f b dwolio 4o Jl.c)) sl og)f 0 d)l)uJuw
by glie g Jp8 = Jg pudS L8 p0 (gl (]S = Jle
g yegSle )3 Z bolad o5 cudly (pyed —Jgyils
Sobobe O gy a1y ey 51 o) Hliss) dledgS L 4 doo
s bty CK (YT) 155 n gl lusdly el 5 5
s gladolo 3 1S e 4 g (8 ladsle
clasasls (il iy ol BYs J) asdae <l
Aot Gleslsl pB Bl e sl
e b bohwslal sy b 1) (i Olyes
ol esly (B 5l (36 Gl prizmen 5 AT SIS,
b jaslis cpl ials LY 5l g osd (Bgye (8 sl g )low
Sl 55 3 J e {VF) sdle ingh oo 5
5 oldl yr il 38 LinlS & olge basls )
g oMb by o Sl bes Dbl s adls ool 1y
> g e 395 (8559 Sluyed I (BB 0 8l il
slcudgise I (V8 VO) Wil b asls ool als Lol
GloLasls S0 oSl ple & lyise pob aslllas

gradients through HIF-1 induction of SDF-1.
Nature Medicine. 2004;10(8):858.

6. Wang D, Li T, Cui H, Zhang Y. Analysis of the
indicating value of cardiac Troponin I, tumor
necrosis factor-o, Interleukin-18, Mir-1 and Mir-
146b for viral myocarditis among children. Cellular
Physiology and Biochemistry. 2016;40(6):1325-33.
7. Powers SK, Smuder AJ, Kavazis AN, Quindry
JC. Mechanisms of exercise-induced
cardioprotection. Physiology. 2014;29(1):27-38.

8. Naghsh N, Mashayekh A, Khodadadi S. Effects
of silver nanoparticle on Phosphocreatine Kinase
and histological changes of skeletal muscle tissue
in male wistar rat. Journal of Mazandaran
University of Medical Sciences. 2013;22(97):36-
41. (in Persian)

9. Pan Z, Sun X, Ren J, Li X, Gao X, Lu C, et al.
miR-1 exacerbates cardiac ischemia-reperfusion
injury in mouse models. PloS  One.
2012;7(11):e50515.

10.  Sadat-Hoseini  k, Dabidi  Roshan V,
ShojaeiShahrokhababdi M. Effects of time courses of
treadmill training in tissue toxicity induced by different

1744 el ¥ o leds ¥ 0,95 /8 (SKhje r,l:. olKisls aloo

Yy


http://journal.jmu.ac.ir/article-1-416-en.html

[ Downloaded from journal .jmu.ac.ir on 2025-10-27 ]

4335 £55 93 b lagbge b b 55 Cottie el S yasls 51 2 Sls o2 S ain VY L8/ OLISen 5 (6 e

doses of doxorubicin in multiple organs. Razi Journal of
Medical Sciences. 2017;23(151):31-42. (in Persian)

11. Ruell P, Thompson M, Hoffman K. Heat shock
proteins as an aid in the treatment and diagnosis of
heat stroke. Journal of Thermal Biology.
2009;34(1):1-7.

12. Ji LL, Stratman FW, Lardy HA. Chronic
exercise training alters kinetic properties of rat
skeletal ~muscle and  myocardial lactate
dehydrogenase. Federation of European
Biochemical Societies. 1986;208(2):297-300.

13. Rostami S, Shephard RJ, Rajaeian B. Effect of
combined  resistive-endurance  exercises  on
myocardial tissue creatine kinase isoenzyme (CK-
MB), IL-6 and IL-10 in male patients following
cardiac surgery. The Health & Fitness Journal of
Canada. 2015;8(2):3-12.

14. Tofighi A, Ebrahimi Kalan A, Jamali
Qarakhanlou B. The effect of resveratrol
supplementation and aerobic training on cardiac
tissue alteration of rats with acute myocardial
infarction. Iranian Journal of Physiology and
Pharmacology. 2018;1(4):211-21. (in Persian)

15. Ghanbari-Niaki A KB, Hossaini-Kakhak SA,
Rahbarizadeh F, and Hedayati M. Treadmill
exercise enhances ABCAL expression in rat liver.
Biochemical and Biophysical Research
Communications. 2007; 361:841-6.

16. Khabazian BM, Safarzadeh-Golpordesari AR,
Ebrahimi M, Rahbarizadeh F, Abednazari H.
Endurance training enhances ABCAL expression in
rat small intestine. European Journal of Applied
Physiology. 2009; 107:351-8.

17. Kazemi AR. Effect of high intensity interval
training on visceral and subcutaneous levels of
MCP-1 and plasma insulin and glucose in male
rats. Razi Journal of Medical Sciences. 2017; 23
(152) :29-37. (in Persian)

18. Bai Y, Sigala W, Adams GR, Vaziri ND. Effect
of exercise on cardiac tissue oxidative and
inflammatory mediators in chronic kidney disease.
American Journal of Nephrology. 2009; 29(3):
213-21.

19. Murphy EA, Davis JM, Barrilleaux T,
McClellan J, Steiner J, Carmichael M, et al.

Benefits of exercise training on breast cancer
progression and inflammation in C3 (1) SV40Tag
mice. Cytokine. 2011;55(2):274-9.

20. Tayebi SM, Saeidi A, Fashi M, Pouya S,
Khosravi A, Shirvani H, et al. Plasma retinol-
binding protein-4 and tumor necrosis factor-a are
reduced in postmenopausal women after
combination of different intensities of circuit
resistance training and Zataria supplementation.
Sport Sciences for Health. 2019;15(3):551-8. (in
Persian)

21. Hamada K, Vannier E, Sacheck JM, Witsell
AIL, Roubenoff R. Senescence of human skeletal
muscle impairs the local inflammatory cytokine to
acute eccentric exercise. Federation of American
Societies for Experimental Biology journal 2004;
19 (2):264-6.

22. Pedersen BK. The anti-inflammatory effect of
exercise: its role in diabetes and cardiovascular
disease control. Essays in Biochemistry 2006;
42:105-17.

23. Brancaccio P, Lippi G, Maffulli N.
Biochemical markers of muscular damage. Clinical
Chemistry and Laboratory Medicine.
2010;48(6):757-67.

24. Hu J, Kong M, Ye Y, Hong S, Cheng L, Jiang
L. Serum miR-206 and other muscle-specific micro
RNA s as non-invasive biomarkers for Duchenne
muscular dystrophy. Journal of Neurochemistry.
2014;129(5):877-83.

25. Tayebi SM, Hasannezhad P, Saeidi A, Fadaei
MR. Intense circuit resistance training along with
Zataria multiflora supplementation reduced plasma
retinol binding protein-4 and tumor necrosis factor-
a in postmenopausal females. Jundishapur Journal
of Natural Pharmaceutical Products. 2018;13(2).
(in Persian)

26. Tayebi SM, Saeidi A, Khosravi M. Single and
concurrent effects of endurance and resistance
training on plasma visfatin, insulin, glucose and
insulin resistance of non-Athlete men with obesity.
Annals of Applied Sport Science. 2016;4(4):21-31.
(in Persian)

1744 el ¥ o leds ¥ 0,95 /8 (SKhje r,l:. olKisls aloo

YA


http://journal.jmu.ac.ir/article-1-416-en.html

[ Downloaded from journal .jmu.ac.ir on 2025-10-27 ]

i £95 95 b laghge clb CBL ) coiie Ll slyasly (5 2 Ol (2 S A VY U /0L 5 (5 ma

The effect of 12 weeks of aerobic training on some selected inflammatory
markers in cardiac tissue of male Wistar rats with two types of normal and
cholesterol-rich feeding
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Abstract

Introduction: Metabolic disorders induced by inactivity and malnutrition cause many problems in the
heart tissue. The aim of this study was to investigate the effect of 12 weeks aerobic exercise on some
selected inflammatory markers in cardiac tissue of male Wistar rats with two types of normal and
cholesterol-rich diet.

Materials and Methods: In this experimental study, 40 male Wistar rats randomly divided into four
groups of normal-control, normal-exercise, cholesterol-rich, cholesterol- The exercises were divided. The
training groups performed 12 weeks (5 days a week) of endurance training and the control groups were
kept in a cage for 12 weeks with no exercise. Prior to the beginning of the training period, the cholesterol-
rich diet group rats were fed this diet for three months to induce hyperlipidemia and dietary intervention
was administered until the end of the training period. 48 hours after the last training session, they were
killed after nocturnal fasting and then their blood and tissue samples were collected and measured.

Results: Between groups analyses showed significant differences between different groups MCP-1
(p<0.001), IL-6 (p<0.001), TNF- a (P<0.05) and CK (p<0.001), LDH (p<0.001).

Conclusion: According to the results of the study, moderate intensity aerobic exercise may improve
cardiac function and inflammatory markers in individuals with normal and high cholesterol diet or even
prevent cardiac tissue injury.
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