90 oL1 ©)len o)laids olga g Caunyy )93 el (S) eole slEiils (alc adlas

[ Downloaded from §jimu.medilam.ac.ir on 2025-12-09 ]

[ DOI: 10.18869/acadpub.§imu.24.4.21 ]

gy U 2 ilwlyyeil (59,1 9 (Foliw] (i o3 (oS 5 S
3,8 980 (225 (e Wl il g b &, )3 VEGF

Tsde 53l gl drem Sl Lo steme 5 Oliaiel S

Cp) oS i oS peh s8I wesibj)g csTeg b 59,5 (I
SIR) o) qod) esSubpy ogle alSuiS)y esSuibjy xSy sy 89S (L
SRS ) g by eSS w598 (P

VMY 5y sl UV Sl s fu b

o>

azils 3\ g0 LwgiS )il Cilaie 33057 s0lp p Ldelie dtedgw Ol Sl Canl (Sao (wb)y9 Gl ped g b Cpslisl Zdontdo
sy 4588 allss o ol S 5 g sl o)l tolitl (p2p03 86 gy Ban b pSl Smgdy cnl Ly atil
b bl 0,8 500 (2285 oS Bl 5l s § (2l g (oS dliae )3 (Bgje JUWbigl

05 oS e 09)5 0 &y (p5 VYEN - (5 (S0l L (o) atin AVe) 5 Sl Sge s YO S gy 9 Spo
(V0 MG/KG)ol sl sal 25 30355 alows 2 2,08 900 oS il N s sl 55T 505 5 plisly g ¢ sl
Bl polis asin ¥ Do a5 g9 ) gn oS I I g oy Vel (pped g (291> Allie A Jlgte g 93 )
S ibyly s g0l ) ealil b b 03l b ool ondgtandgiges] (s juel S5y SuSS I VEGF jallss wyyp cax
B0 o 4ad oudin y90) g P<0.05 paw ;> 48 )b

FoS s gme b a S8 098 b awlis o olulgysl 095 0 VEGF jalss i ey (sld 4isl
I (xS 09,5 b gl 5> tolital (2p05 g (lilyygilt 2 p03) S 5 slo 09,5 3 VEGF palls .(P=0.006)s5,
o 095 b dlie 3 (oplilggtr i ped) S 5 095 > ol eles Ll (P=0.055 5 P=0.534 iy a)ogs
Dy i (6> gxe yob 4 (P=0.001) y5busly g5l 05,5 5 (P=0.002) oliusl

55 5 & (ralital (2505 4y g (5l (69l g (ol (3205 o 5 &Sy (o0 S5 4y g8 2T g S0
il 42313 38 gue oS 31y 5903 20218 2505 )3 5 VEGF jallar (il o (5 ollas b 1 s (ilinlys

o Ghge ) g0 ogiS )il (Bgye JLbgul 0y a6 ¢yslinly )l o sioliol (503 158" (S 819

Olal e S b o3 5 et oS5 (8550 S5 5258 095 1 e 0k 53
Email: azamianakbar@yahoo.com

AR


http://dx.doi.org/10.18869/acadpub.sjimu.24.4.21
https://sjimu.medilam.ac.ir/article-1-3032-fa.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-12-09 ]

[ DOI: 10.18869/acadpub.§imu.24.4.21 ]

ohEas g s olrakicl pS ... yolia3 p 33GwleY3T 59yl § (LalEiml 9183 (W5)3 WG

slag)ly a8 woly lis (VoY) oL Sen 4 LLL
bodlugy Jhs jials 3 ol 4 b sl
A o ol ] oleMbl (V)ah By 8
oSSl ol Gop Bl b ol &
SIS 33 pio 9 Sye (e sl g (Vo
on (Vs Lo LiolS o | b wiSe dile
Oldlas )3 ST dshad  pufiws  aoyp o
L oloyd o8 cul odb flis o 81,5900, xSl
9 &S o S |y ST 3okl ol e b il
o Aol gy ol 51TV IY) b oSl w3
gobw U 3pd (o 595 (o SasSas] ol
ool Jos puslSe (YFXO)LL iuli8l VEGF
B9 OF mhal Bojb 1 &l ©jg0 cpl 4 by
(YP)atse o dg |y Gy oo Sl (s
pas & 2l (o b ol ) (S obisly)s]
g asl ulEl NO 43 b s o el )
(V) 39n2 Jussl 3lac

S5k 5 ot | Se S pn o515 5
(YAJBL (oo (8309 Slayed & gl > o b
S Py ot oS slewdly VEGF gaws
Cryed @ ) (alil 03,5 (pyed (g 035
o By dld (M)l o Rl el
o3> ul3dl 1y o] la 0% S g VEGF jallss wlgs
o Mo sln (090 53 1) oSl 4nb Cong
N RULUS RS A P SUHEN
Jok 2lass 3lg5 (oo plate (23559 sl Cullad i
ohlesr 09 835 53 (EPC) JLbguil jlu e sl
coronary artery )yg,S S silew 4 Mo
S 1y (Bgye 0,les g 02> iul3dl 1, (disease
7+

oj> cnl &S b gla cépin o) e
3)90 3 (Vo)) ) joio sl 485 ©)j90 Sliios
Sl 5y iy Sl Bl b S5
oy 5 il iz o (V5 S92
b lon 2 Bl i oeds » b
Q)] oais adld gwp 4 LSS

3 o (—hyg Sl yed plol & cunl 0 ()15

YY

Aoddo
sgi ol ol 1y Bapemili o slew
(N (o Glez > Bayee 9 Spe JS 5l pow o
&S Cwl b (Hlon cpl 5l (S (8 SuaS] (g)lons
5 ol Ll Jlo s ol 0 el oaiglid ek 4
@ Sly o lew cpl (V)b SIS clo avis
Do e AFE)loly Jsbo conl 5 (5w
el 45l Sloy hlas ol gy il olod
(B398 58y (B alas 3 (3 Jloy ply> 90
€908 oy p Fimpl «SeeSunl 2oy o 5l
Vascular endothelial growth ) _34,c JL gl

(V)a,s Lass ol s (factor - VEGF

Fppl 3l )3 553 )55 (n woe VEGF
oS il Bluta 55251 3 ome 15 oS ()
oSawl ;3 VEGF jallas (3)o)ly oige 4 3)5'g00
RIS g oSyl 4 M (lony > (B
o8 Canl lolge SIS (L (S gln (1)1l (s
Cogw il b oyl 8 VEGF jallay G 0
sl Joho don 293 (o dbml (Bl wSenls
L) Zwl wSamr 4 BB g als
)00 i o o (il (S5t ) (S e
o |y s by JUSew My (o0 w2 o2
(NI ules bl 55551 S 20

VEGF . (Sops 5l 5o dp oyl
b (o85yy loyed I (86 (B oyl (ST
Conl b sl (5 o Sl (2 Lawgle
GBI L (V0 (o et |y By 3Shes oS
ol Gy 9 053 Gl e (obig liz s B
ool QRll a4 Jele 9> cpl b (o I8
Syme oy ohe S S & 258 (o poxie by
ooyl (V)L o Biyg o> > VEGF b
ohs 4 5 S o JUI (il Jb danly 4
h (NOJLLST Sy Mg ponly slo JUK
s b Jld 505 Byl (W)aes e il
(VA)a) tasly VEGF 5 Ltlsil 4 35 NO


http://dx.doi.org/10.18869/acadpub.sjimu.24.4.21
https://sjimu.medilam.ac.ir/article-1-3032-fa.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-12-09 ]

[ DOI: 10.18869/acadpub.§imu.24.4.21 ]

90 oL1 ©)len o)laids olga g Caunyy )93

el (S) eole slEiils (alc adlas

2 lla S e Voo 9000 Aer e w5l oS
Sl oy Jlom g b odlul o ()jg p S oS
oSl &S ad pasile lpuo la g B
2 ulla e e Voo 910 slajed 53 3) g
5 593 wcnl p LS Al o g 25 ekS
Sl g 0jg eSS o il 4 )5 e VO
o ¥ ol o Lbse s ¥D paze | i
S92 o9 b cwlie ()l pas L> 4 ige
OP9e o ¥Vl Gup S08 )8 Buios 5l eed 5
S S 09,5 4 o 5 3l cokile L3l ol o
bids (llpgnl b 4 & il olaid! (o)
YO .003)8 <8y il ©igo 4 ol Jloy
B398 Jedlygiws silkas osile (BL plye Sige
hge pw YO ggeame IS0 by llpg il
Vool wng 03,8 <l pWllygnl & oloos
G e A5 A ey 55 5l e Ghee e
sor 3 oliebl (ly (Bl ol oy glaie
oS Wl Sl 1 e Gy Vo) ane g )l
NAd auiS yoge o ¥ ol Bolal job 4 3, g0
el S5y ) eolimal b ] QB cdl
Jsko 2Uis)) ol olsl 2 g il alonS gilon
@ a2 b8 8 sy 2jee ol A ST sl
<SS sl Jobo Uil 5 (559,55 capml (e 4
048 SL)B hge pu ¥ dod (I 8L > (ol dtun
oSyl Ll pl g L g (FH )RSl
e hge po VY285 )3 a0l 3)90 5, g0
09U (V098 ¥ oy (dalad jgb 4 ouile (B,
(N=F) el (oS5ps  pd(V dN=F) (e
(F 5 (N=F)ostalygholital il
o 03)5 b olyo &5 250D gl (NF) sy o
Wi 09)5 B ggera ,
K iah alilo 5 rolivol yyped SSgy
9 Sold ©Mlae o> oy il e el cudn
2ol by gyl (gl 09,5 b oyl (S ped
4aBd Vo Gdo 4y dBBd p e Ve G b ]y Lo
o g Gy NS Egpd Aidn 5D dul> B g 59 5
bl 2 & s 4 il Il )5 A o pel
2oy N Cegw b ddg 0B yhge pgd alan

Yy

Gl Cunl (8o 09l job 4 3 500 S i
o o2 (YY)l el 1) Jloy polivl e
g o oblyysl 5ol o (Bi0g el oSS
S S gylul 5 S5 p Laslas cute )b
(PY) sl asls b hge 13 S g Sl 5l

5 hipg Claped &5 ol & a2 bl
il o g ciclae Sl Cul (San b sl
Fi3l sl B ohg 4 g Bgyem ol o (g)los:
gk bl 4l oSl Gl ey dpe 5
ol teliinl (pyed U (guyp Baa b Sl
asy 556 el b o] Sy g oy
o P e (e (B dlae > (Bgye JLgu
23,5 Ll g (2hb 2) g (028 (g il ]
L 59, 9 330

AP 5 alyme (hge pw Y0 ol s ol
ool 5,5 VN-=VED )i b ol atin AVe L
2 Sile pRe )l odd QL] o oo
oy ahde s 4 oole wan S g 59 bl
oy g9 2 ohe car el aby,
9 488> p po 7 iy b Jlgte o) 0 5 pogasce
CE b dpd Hhuo b b gy 40 Addd Ve S 4
I eohg 4l Jhge (35 )bly sl (VF)208
A oolil ol uo /0 e 4 (S S Sg
JE o ige s 5o wllil b oy lie 5 O
Woas o b ol blps o b o] acs g coi
iy YO U YY sl (Sl oy, el
JBD 30 0o 00 U PO s cugby 9 01,5 Sl
Pkl olutsly s g )3 (Sl slo (i
W ()l

dbol s e s la] dbu] i,
sl pj GuF 3l e (a5 el
Subcutaneous  Injection  of )b yg5)
» Jsbxe (V0+ mg/Kg) e 4 (Isoprenaline
celo VF ol b Jlste 3oy 95 0 oo Jloy
@ Slo sl Jao 3 odlo !l 5l edlatwl .0 sl
Sl @l sl gy 3 e lee U ok
iy jed bl (Ve Xd)cwl B ase sl
g o) 4 b plogl Solly adllas olul 5 oyl


http://dx.doi.org/10.18869/acadpub.sjimu.24.4.21
https://sjimu.medilam.ac.ir/article-1-3032-fa.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-12-09 ]

[ DOI: 10.18869/acadpub.§imu.24.4.21 ]

ohEas g s olrakicl pS ... yolia3 p 33GwleY3T 59yl § (LalEiml 9183 (W5)3 WG

oy Vo Jgloee 3 Ay Ve e @ 90
oy )3 (H202/Methanol) 5,0 suusSly
tris wash ) w5 3L Jolowo 1o b pY g .50
5 Uil cas g o atud V/Y PH L (buffer
B (1S (5l 43 VYo b2yl 5 o o5
O N5 0300 138 dd By Ve e & PHE ol
e 4 (UK, Biorbyt)adsl (ool (T b b oy
LS 455 a0 ¥ gled y (overnight)cws
lo oy 59,00 4V &, L VEGF gl (ol o]
031> g5 g Cowns PBS (8L 0 b oYy 5 a8l
Horse ) HRP gl (o3b 5l alawy 4 ¢ 20
Yo Sl 4 VVeee &8, L (Radish Peroxidase
PBS 3L ) juew Nad 465l 361 glod 5 andd
DAB Jgloo b ()] 5l us 5 505 031 ¢ g Connid
Loy ) ( USA X 3,3 diaminobenzidin)
» Ioaore 05 sl addy Vo cde 4 (Sl
dio) Sjel Sy gz g g 01 s PBS 3,
)8 oS gilen Jols 4> (COUNter stain)ls c.él
Vo) JSI gy 0 b oY Lyl o .5 ool
545 Olad 5hlj ) w0dd 8 O (llas JSI A
Y 59y 3 JoY (Entalen) il cuws g 4
T3 S R I T
92 hwg WMl o dged plendsiungige
oSy dhwg 4 Al b @ Cunjilgl
350 X¥+ oles S5, (Olympus, Japan) s,y
o a5l ale ¥ e Wl e cé 18 Ly p
2l g lcd)S L8 obs)l 300 spd S
cdl olad] (F U +) =¥ olel uMal o > ulid
5 Cute o 36 35y (e don S &S (s &
B B A oo o) dde gpd ) dopd O3l S
Ky doyd B0l i F dke gpl KOy dopd
Sl ) doy b 5l iy o Y oode (ans ol
SOy s nd SOy Jlme S (o Bl T e Al
oo O 9l b ol medbsie snd
Ky GMd o Cono g CBd L luebl s
390 (XS olai job 4 b pY aod Ve gpdy
L5 i b gl 5 A58 1 eIl (o

Y¢

b 03,5 p)5 4dd> O Jald)jo) 5> aids 0+ 9 aidd
G JSgn ek (A p e Ve Cepe
Caol 005 astiie duolos] Jobo 4y atan ¥ oldiwl
VO2Zmax soyd 00 Joleo oped wjy cpl &
e sl g buy 08 4 5 cul
o 0g)S plo (FFAV]39d (o Joob (qwgiS) il
24 03l )8 olSiwd 69y 4> O Cde &y ljg,
Pl 1) 4dds  yio O oy b () ol asly
Slom cels YA 550 Soybs aldlis (slaog)S .ol
@S e Ve e dlig) ) gm0 S il Sl
otlgysl (V- malKg) o oig pSkS o sl
Shss Sypo d (Ve MIKG) ol Jloys )3 Jsle
ol 60,8 cély (Gavage)slss sl eslawwl b g
Gl oge 30 Buas jod (pl &5 cawl oad ooy
Gped b 095 plo (FA)Cwl Jgo sl (2l
a8 2y ol oy e
3 amy ceolo VY pardptuagise/ (siel )
obse (g )@l 5l ay jg) YA)oped dule (3]
bulpd )3 9 848 Shgen p 3918 1 oslazal b
555 5 Cad g la o o] G ree Dot
Precisa  Juoms ojly5 alws 4 (njg e
@ oy Ve odloyd 3 0 pdew sl 3100 €
b Cd8 am celo VY .0b oo )8 olusls ol
ahl B 55 g b edls (b (Jsb ©jee 4
4Bll sl Sob ans | e D g dbgé Ola
¥ b 4 ablis pyigSue olfzws jl odlizal b
405 orbgimdgigel (Siel S5y lp yreg)See
¥ ocwbus 4 addll ablie aods b a4

5 a5 Jite <5)L5 sy pY (g5 9 AR5 i) See
il dd VY glod j0 celw ¥ Gl & oo
$oslod b g o celo Y Gao a5 w918
Ol jslaie 4 dm dla e LA eSSl ds
plS o JL3S (gols B Y 3 o pY ( ob;
NSS4y o 55 001 )18 adds & e &y
d\g 4(M)) V~ 9 M)J &' aé,lb.o)gsﬁ uJQLC ).3
] b Gials jlaie 4 dls jo ol Iy 3


http://dx.doi.org/10.18869/acadpub.sjimu.24.4.21
https://sjimu.medilam.ac.ir/article-1-3032-fa.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-12-09 ]

[ DOI: 10.18869/acadpub.§imu.24.4.21 ]

90 oL1 ©)len o)laids olga g Caunyy )93

el (S) eole slEiils (alc adlas

59 Hme Bzl 9 1Sl N ojlad Jgan )
O 9 oM s & BB 3 Cund B 59 (o
B i s gl el o 1)) VEGF jallis
Obygl gl 5 By a5 Bl U b 03 4
Celo Y aold b Jlsie 59, 90 50 (VO mg/kg)
sl 0g)S B sl Cuwgre B9y cel
oylesd Jgi2) 3,5 0 09)5 b dullie )3 (g8 il
oy plis )b S uibyly Jbos gesl s ()
Gl 5y Camd 5 5 ol xe ()Ll MBI S
38505 opl e gla 09)S (pw > b (g @
wih i 905l (F=3.168, P=0.03)s,)> 3424
09,5 5 olial colled 09,5 b & B ol
035 S 5 51 531> (ne g8 ()38 8
(P<0.05)5,)l> 5939 5 (yj9 40 B

Cand & 2ol )8 el ol zuls 9 00,5 awslis
SIS 3kl Gldl Sl bl s o]
oseil 3 o eals i (SisSa )y elaie &
L—’ﬂb—’ Ml&o dl).: S ealawl dy)...o.w‘ «_59;90.15
byl o iy Jelos 903l S e 09 oy sla
ine ol Ss3g 90 3 b odlizs] (ANOVA)
5 4d s a3l 3l og JBp  edly i)y
ol i opgel 5l 298 JEn (Sen 2 oz
09,5 oyt OS] ()15 sime pebans A5 o3lits] Y= 5
3l g5 3 ookl b Lo ool .45y (P<0.05) o
5 Jubos g 4555 SPSS V01,20 (5 L]

o9 sl 4l

VEGF 25 (150 9 5 (359 4 @B ()59 Comnd «cdB (059 (0 (339 S sl jlazo Bl pouil g (1l 1Y 2)lowd Jgua

()3 Jyss IS oskalysl  ostulpglrone e b 03,5
siolizl [PYVEN
yvata/sy YESEF/AY  YF.0/FO YYaty\/8 YYALY/VS @) ojs
NAVEALY VesE oA <AVEND Vv /R VIYAE/NA (@)t5 59
YIEYE/¥] FIYAEXY¥/E /00 UZARCAR SV IRy (QIKD) o o594 B iy S
v/as£-/\a Y/o¥ENA VOAEY- A7ARE=VAL JAAE=AT VEGF

(P=0.055)ai oanlie (5> xe

Sglis oylinlyygl 0g)5 09,5 g J S 09,5 cyom
(P=0.006)1 saalie gyl bxe

0955 9 (owlslyy g cpyed) oS 5 09)5 -
sdalie ()b Gxe  Cgldy L eldtwl el
(P=0.002) 1

0955 9 (olly, gl cpyed) oS 5 09,5 o
sdalie (gl pme gl slislsygl
(P=0.001)

Oslinlg)gl 09,8 o (aliul cpyei 098 -
(P=0T3)cuils 35 oy e gl

Yo

orgrapgise] (Sl ) ) Job @l
a5 5 syl aime csylel oglis & by L VEGF
oe &S Wl asl o VEGF iy sl 5w
JS5)(P=0.001)5 s 5959 (i alisee (sl 09,5
L oS o 0g)S i dulio 4 by ol () ojlod
o o 2y & sl o plo] i yge5l ) ooliz
il
Fod)aS B 0g)S 9 S 09 e
sdnlie (g me gl (psliely,e]
(P=0.534)15

Sglas  elil oy pod 09,5 g JyiS 09,5 o


http://dx.doi.org/10.18869/acadpub.sjimu.24.4.21
https://sjimu.medilam.ac.ir/article-1-3032-fa.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-12-09 ]

[ DOI: 10.18869/acadpub.gjimu.24.4.21 ]

ohEae § 5ia plakc) pS) .. yala3 3 oa5Gwl)ST 5o)ls § (TalETwl (33383 (WS) 16

3,5 5051(A) . 3uios Blitseo £ 89,5 i by 13 VEGF osdgimmbaigos] & smal S5y W GBl,5g ySuogid .Y 0 ylows S50
(il i 505 09,5 (F) d it hr¥S 55 09,5(E) (55 25,5(D) e sialit] (505 23,5(C) ool 5T 03,5(B)
(Bar: 100pm X£+ ol S5 widd 0 Wi 1) VEGF (1554 Codo p i oluw s il3)

ol oyl ey pl GBS sl
oS ol ) Ol ol Jlaisl Y5 ) LK Sl
Cllé 3 JWbgsl sl Joho 2l 5 e oS5
sob & Ll b (o QLI sl b gl
ol s ol e sl YL gle clile s asube
LYL el clile b okl o)y S, 0o ol
Geas yd (FY)o,l bl VEGF &éy als
PRAS il p)S (oo Ve dlljy) b o) 5l
Jey 5> Jalome oslislsygl (Ve Markg)oss s
ol ol i ¢ WS by (Ve miZkg) e
e gl e ) (Spas je3 ol &
rob Giaon 3 ol 2 W (FA)ewl Sge e
olinlgyeil Crae 590 Hlaie ol a8 5y Jlas
Sowl ol Sy as @lyil g ail odg 0l b @y (gl
ol M SIME &S WS lod copin b Bl 03 S
oS )l dbml gy 4 Cunl (Saa SlgS on pae
ol G jd sl ash | (S jo 3 e
oSl Al plbpgnl sl pj G5
[ o] Syao 4y &S Cunl oids odlaiwl >\ g0
ods o3l LS g oo ol Dlul el y3gubym,
(Reperfusion) e by dixe (5)l,8, &S Cul
o 855 Mg Gl el Cdge oSl J e
(Reactive Oxygen Species) jmsS! Jls

Y1

S Ao g Sy

&S cwl opl ol Giss ol mls 4o
L awlie 3 otislgygl 05 > VEGF jalls
(P=0.006)35: yioS" ()5 (sime ysbo & JpuS 09,5
to)eS S s oS VEGF el
09,5 b duglio ) olitul (pyed 5 (oslly)s]
9 P=0.534 iy a)ss b bme S
o) S 5 095 » ol el Ll (P=0.055
oS 098 L awmlie 0 (oklyy]
(P=0.001) el g1 09,5 o (P=0.002)zeli
D92 yidar )3 (Fe yobo 4

& 295 » VEGF allay ol gass o
095 4 Capmd 2392 03,5 Brumo (y5lisly il (g9
L ggoge cnl g S o) ine psbo a4 S
o jla)l wplie (Liaghy la (2)15 5 (S
5 odlizl &8 W35 55 (V- -0),Ken 5 o2
2 VEGF jallss «(g500 4o j| Lo ilisls)sil
OIS oz wr (M) (o I b e
2 s Shal gl b ool 45 ol srd
iz op (Fr)usl o el 5 Cldl all
o bl &5 05,8 ol (V- ¥ Ken o il
o Jubgnl Gide obml o 2l S, el
o o e ot o o) Jb (P)sd


http://dx.doi.org/10.18869/acadpub.sjimu.24.4.21
https://sjimu.medilam.ac.ir/article-1-3032-fa.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-12-09 ]

[ DOI: 10.18869/acadpub.§imu.24.4.21 ]

90 oL1 ©)len o)laids olga g Caunyy )93

el (S) eole slEiils (alc adlas

o cpl 4 Oi 2, u"l? o2 (YHV)O\)KQA
SaS Wlg o b sl b ployd 48T S,
e ) ME L e 509 0 (Brae (3ens]
dSoe 4 1y (939 ol OT (YY)ules aslas
o) S5 0590wl ya ol s JUWaul 5 Slee
38as Ml g585 5l s &S Conl (gy9p0 4SS
b o @iF Sl e b il (1Y)l
Jubigsl 1 i s 1y el Jlo 3 e5kie
Slewy ol a4 g (FF)oduicn domy Saadiuw
Sk il sl VEGF jallss j aclae Cute
red S ol g Sagyigd Sl (Soyg0
Sl el SSoe o otial I Juols
MR b cos Bgpe by (o oSles g
(YY)
s isbae p3b g Jold dile 2)5e
o B sl ilow 5> oslislgysl (o)l g (oBing
o (VW)ohlen 5 (pwblige G 4 olg
e oS aS WS o)lS ol o8 6Ll
Cate 536 Wy o oibulyysl o> 9 (oBhn
s Shoglul oy Sy slae
2 IVl ashy b ige S ISuly s
2 8dxie oo Clb)lIS 0 &S pl 4 asg Loyl
el 035 355 b oyl 5 el oy pe8 ol
05,5 » VEGF jallyy Iy xe yuss pae Cle o
o & S oty gl izl e
Shasl awsly yiss aie) cpl )0 (gdaxie Jolse du,
Sbjgd wxl (P oS 4 g b & Cul
o2 il odg Ol ol Gdsd oyililg o]
dml - hgp)dlize a8 sl by
il Jop 2wl (Sen g5 (8500 gl
(Y0), 9o oS W1 51 g (8559 called gliie
Aol awsl il b cpsliel W86 (SSeSs s
Gy &S 9 ol G ol w5 R (S

Yy

sl sk Sye g o ()aiS 5o (s piide8 a8l
Szl (39 Yo ST enl g o (F7)29d (o (S
G5 1) linlyygl )l (Bpas oo (e
390 Gpan &5 3l 393 Jloin! Cpl (o pin ol
sl JB0l) g Gl cel ostislg,gl (VL
ol sy oA sl Jolo Sye Culeg o 5 0]
ol el 5l pSes ol ol oS L
B9 15U uslSo 350 40 5L 23 g0 VEGF
S 08 IF Findl 215 b oot
@ pxie NO (al38l 3k 5l sl ol slajg
2l Sy ol & by wsd iasl S0
Iy b gy (Prenylation) emds y Vb (slajed
(FFPsd (oo (Joboo 13 Jlao sl g 203 oo 2alS
G o b eliiwl o ped pols Buds 50

5 99 35 s aox ol &5 il VEGF jalls
&S ol plis b ol oyl Splie (Vo) K
oS Bl 4 0as Mo sl Sge )3 (585 Colled
& ol odal BiS Ay > () Ll
e 3 S ing et 3 oA i el
S 1) (B 28 & Cunl olb uilSa 05
Pl oS Galitl (3305 1 g (V0) 150 (0
pae cpl .ol 4l VEGF jallss  gollao il
Mool gy 50 ol @ sl Sew ollas (5L
2550 35 50 Sl aldh by ) g0 yogS il
G P9 oME 6595 byd sl by,
ik &S b oy oid edliiwl (LAD)
ol lbpgnl il 5 GuF U Jl S
(e (ol Wle  Jolae a8 pl 4 dngi b gy 00
@S S ey s wp g By Sl gy
called Solate lpl 59 0 Cul Sew il
wils A8 3)ge S )Wl I g (B9
olitol el Gde g Gl Cunl San ((FO)ASL
2l Gl sy S S pol imsy
5l 03,55 sbuyl |y b wges > VEGF ,Silis
o €oplisly gl gelitl nye (ol (3ios
VEGF jalss Lill cely o)y Lixe i yob
9 Sile5 B b &S ) S 0g)S 4 Cud


http://dx.doi.org/10.18869/acadpub.sjimu.24.4.21
https://sjimu.medilam.ac.ir/article-1-3032-fa.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-12-09 ]

[ DOI: 10.18869/acadpub.§imu.24.4.21 ]

ohEas g s olrakicl pS ... yolia3 p 33GwleY3T 59yl § (LalEiml 9183 (W5)3 WG

P9 oglae & ) (o a3 ) ((V0)AlS (oo dgue
2l €oplioly gl gelital - ppe> 30
ol p eliwl pyed cute i 4 VEGF
Sk awsly by, VEGF
hooolawl a8 sy o el 4 AME jeb a
Ve MOkg)ostilsysl o)y 5 oy cuS s
Collae 536 oS (g9)d b g RS uyed A Cud
Jom VEGF jalss o 353l anlp » oy
S (oo Mooy < Jb cpl byl 0y 00 weiS sl
Sl g el Sl 38 w)n car &
iz gl Gud jloan] Clidss jo «pilinlg gl

osliulsyeil (gl Calisen (slajed iz o 5 (2 ye5
Do odlaiwl

&3 35wl
W) wlid)8 4ol LL Sl aB,S, dlie ol

Sl e )5 ed o by Sile
b Ligi opl pbsl b &S Sliie o)
o)l ol el 03505

References

1. Thygesen K, Alpert JS, White HD, Joint
ESC/ACCFAHA/WHF task force for the
redefinition of myocardial infarction.
universal  definition of  myocardial
infarction. Eur Heart J 2007;28:2525-38.

2. Talebizade N, Hagdust AA, Mirzazade
A. [An epidemiological model of
cardiovascular disease in Iran]. Payesh J
2009;8:163-70. (Persian)

3. Takahashi M. Role of the SDF-1/CXCR4
system in myocardial infarction. Circ J
2010;74:418-23.

4. Carr AN, Howard BW, Yang HT,
Ebywilkens E, Loos P, Varbanov A, et al.
Efficacy of systemic administration of
SDF-1 in a model of vascular insufficiency
support for an endothelium dependent
mechanism. Cardiovasc Res 2006 ;69:925-
35.

5. Oneal WT, Griffin WF, Kent SD, Virag
JAIL.  Cellular pathways of death and
survival in acute myocardial infarction. J
Clin Exp Cardiolog 2012;6:3.

6. Cencioni C, Capogrossi MC, Napolitano
M. The SDF-1/CXCR4 axis in stem cell

YA

e S e A s € pililg g el
2l g5 osllae U Glulygil 5 € alicl
b oSty oo i & 4o 5] el azsl VEGF
S S P 2y90 dr yp Cuto U pAs 4 g

g« eliol e & psliulg, gl ol
)5 o 4 55l 1503 VEGF allss ,y sty sl
W o Gl (oo & domiS opl Lol .Can 550 0y
sob 49 353 b Wl (o gialitul (g 505 plosl oS
sobs 51 (v malkg)ies ol wyxe Sl s
ol ke s 1) VEGF allss 5y oplilyygl

2 e (VoVF) o hlen g (whsjluge ()5S ceomsis

osliolgyel Go)ls 9 (B39 Cnped Sy &S ol

Spo pole o 3 &5 (pl 4 dogi b yled (o

ol aslbe S osllyysl )l Gpas
ooyl & pl 4 colie by cl aslys VEGF

3 S bagie Sad b (2009 ped 6 ody
b Bor—s 3)5das &5 sl (ol muilSo (5 0o

preconditioning. Cardiovasc Res
2012;94:400-7.

7. Satchell SC, Mathieson PW.
Angiopoietins microvascular modulators
with  potential roles in glomerular
pathophysiology. J Nephrol 2003;16:168-
78.

8. Leosco D, Rengo G, laccarino G, Golino
L, Marchese M, Fortunato F, et al. Exercise
promotes angiogenesis and improves beta-
adrenergic receptor signalling in the post-
ischaemic failing rat heart. Cardiovasc res
2008;78:385-94.

9. Wu G, Rana JS, Wykrzykowska J, Du Z,
Ke Q, Kang P, et al. Exercise induced
expression of VEGF and salvation of
myocardium in the early stage of
myocardial infarction. Am J Physiol Heart
Circ Physiol 2009;296:389-95.

10. Lee SH, Wolf PL, Escudero R, Deutsch
R, Jamieson SW, Thistlethwaite PA. Early
expression of angiogenesis factors in acute
myocardial ischemia and infarction. N Engl
J Med 2000;342:626-33.


http://dx.doi.org/10.18869/acadpub.sjimu.24.4.21
https://sjimu.medilam.ac.ir/article-1-3032-fa.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-12-09 ]

[ DOI: 10.18869/acadpub.§imu.24.4.21 ]

90 oL1 ©)len o)laids olga g Caunyy )93

el (S) eole slEiils (alc adlas

11. Lundby C, Calbet JA, Robach P. The
response of human skeletal muscle tissue to
hypoxia. Cell Mol Life Sci 2009;66:3615-
23.

12. Martinez A. A new family of
angiogenic factors. Cancer Lett
2006;236:157-63.

13. Zadhoush F, Panjehpour M.
[Physiological role of adenosine and its
receptors in  tissue  hypoxia-induced
angiogenesis]. Physio and Pharmacol
2012;16:209-21.(Persian)

14. Shen M, Gao J, Li J, Su J. Effect of
ischaemic exercise training of a normal

limb on angiogenesis of a pathological
ischaemic  limb in  rabbits.  Clin
Sci2009;117:201-8.

15. Rodriguez I, Gonzalez M. Physiological
mechanisms of vascular response induced

by shear stress and effect of exercise in
systemic and placental circulation. Front
Pharmacol 2014;5:209.

16. Taheri H, Nourshahi M, Ranjbar K.
[Response of vascular endothelial growth
factor to exhaustive Exercise and its
relationship with VO2max]. J Sport Biosci
2010;7:59-75.(Persian)

17. Lee HJ, Koh GY. Shear stress activates
Tie2 receptor tyrosine kinase in human
endothelial cells. Biochem Biophys Res
Commun 2003;304:399-404.

18. Reihill JA, Ewart MA, Hardie DG, Salt
IP. AMP-activated protein kinase mediates
VEGF-stimulated endothelial no
production.  Biochem  Biophys Res
Commun 2007;354:1084-8.

19. Toyama K, Sugiyama S, Oka H,
Iwasaki Y, Sumida H, Tanaka T, et al.
Combination treatment of rosuvastatin or
atorvastatin, with regular exercise improves
arterial wall stiffness in patients with
coronary artery disease. PLos One 2012;7:
41369.

20. Zaafan MA, Zaki HF, Elbrairy Al,
Kenawy SA. Protective effects of
atorvastatin and quercetin on isoprenaline-
induced myocardial infarction in rats.
Pharm Cair UniJ 2013;51:35-41.

21. Andrews TC, Raby K, Barry J, Naimi
CL, Allred E, Ganz P, et al. Effect of
cholesterol  reduction on myocardial
ischemia in patients with coronary disease.
Circulation 1997;95:324-8.

AR

22. Anderson TJ, Meredith IT, Yeung AC,
Frei B, Selwyn AP, Ganz P. The effect of
cholesterol-lowering  and  antioxidant
therapy on endothelium-dependent
coronary vasomotion. N Engl J Med
1995;332:488-93.

23.  Vanboven AJ, Jukema JW,
Zwinderman AH, Crijns HJ, Lie KiI,
Bruschke AV. Reduction of transient
myocardial ischemia with pravastatin in
addition to the conventional treatment in
patients with angina pectoris. Circulation
1996;94:1503-5.

24. Golomb BA, Evans MA. Statin adverse
effects a review of the literature and
evidence for a mitochondrial mechanism.
Am J Cardiovasc Drugs 2008;8:373-418.
25. Pedersen TR, Kjekshus J, Berg K,
Haghfelt T, Faergeman O, Faergeman G, et
al. Randomised trial of cholesterol lowering
in 4444 patients with coronary heart disease
the Scandinavian Simvastatin survival
study 1994. Atheroscler Suppl 2004;5:81-7.
26. Fogarty JA, Mullerdelp JM, Delp MD,
Mattox ML, Laughlin MH, Parker JL.
Exercise training enhances vasodilation
responses to vascular endothelial growth
factor in porcine coronary arterioles
exposed to chronic coronary occlusion.
Circulation 2004;109:664-70.

27. Guimaraes DA, Rizzi E, Ceron CS,
Pinheiro LC, Gerlach RF, Tanussantos JE.
Atorvastatin and sildenafil lower blood
pressure  and  improve  endothelial
dysfunction, but only atorvastatin increases
vascular stores of nitric oxide in
hypertension. Redox Biol 2013;1:578-85.
28. Bloor CM. Angiogenesis during
exercise and training.  Angiogenesis
2005;8:263-71.

29. Kraus RM, Stallings HW, Yeager RC,
Gavin TP. Circulating plasma VEGF
response to exercise in sedentary and
endurance trained men. J Appl Physiol
2004;96:1445-50.

30. Steiner S, Niessner A, Ziegler S,
Richter B, Seidinger D, Pleiner J, et al.
Endurance training increases the number of
endothelial progenitor cells in patients with
cardiovascular risk and coronary artery
disease. Atherosclerosis 2005;181:305-10.
31. Calvert JW. Cardioprotective effects of
nitrite during exercise. Cardiovasc Res
2011;89:499-506.


https://www.ncbi.nlm.nih.gov/pubmed/?term=The+effect+of+cholesterol-lowering+and+antioxidant+therapy+on+endothelium-dependent+coronary+vasomotion.
https://www.ncbi.nlm.nih.gov/pubmed/19159124
https://www.ncbi.nlm.nih.gov/pubmed/15531279
https://www.ncbi.nlm.nih.gov/pubmed/?term=Exercise+training+enhances+vasodilation+responses+to+vascular+endothelial+growth+factor+in+porcine+coronary+arterioles+exposed+to+chronic+coronary+occlusion
https://www.ncbi.nlm.nih.gov/pubmed/?term=Atorvastatin+and+sildenafil+lower+blood+pressure+and+improve+endothelial+dysfunction%2C+but+only+atorvastatin+increases+vascular+stores+of+nitric+oxide+in+hypertension.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Angiogenesis+during+exercise+and+training.+Angiogenesis.+2005%3B8\(3\)%3A263-71.
https://www.ncbi.nlm.nih.gov/pubmed/14660505
https://www.ncbi.nlm.nih.gov/pubmed/14660505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Endurance+training+increases+the+number+of+endothelial+progenitor+cells+in+patients+with+cardiovascular+risk+and+coronary+artery+disease
http://dx.doi.org/10.18869/acadpub.sjimu.24.4.21
https://sjimu.medilam.ac.ir/article-1-3032-fa.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-12-09 ]

[ DOI: 10.18869/acadpub.§imu.24.4.21 ]

ohEas g s olrakicl pS ... yolia3 p 33GwleY3T 59yl § (LalEiml 9183 (W5)3 WG

32. Guazzi M, Tumminello G, Reina G,
Vicenzi M, Guazzi MD. Atorvastatin
therapy improves exercise oxygen uptake
kKinetics in post-myocardial infarction
patients. Eur J Clin Invest 2007;37:454-62.
33.Moustardas P, Kadoglou NP,
Katsimpoulas M,  Kapelouzou A,
Kostomitsopoulos N, Karayannacos PE, et
al.  The complementary effects of
atorvastatin and exercise treatment on the
composition and  stability of the
atherosclerotic plaques in ApoE knockout
mice. PLos One 2014;9: 108240.

34. Galvao TF, Matos KC, Brum PC,
Negrao CE, Luz PLD, Chagas ACP.
Cardioprotection conferred by exercise
training is blunted by blockade of the
opioid system. Clinics 2011;66:151-7.

35. Shukla SK, Sharma SB. 8-
adrenoreceptor agonist isoproterenol alters
oxidative status, inflammatory signaling,
injury markers and apoptotic cell death in
myocardium of Rats. Indian J Clin Biochem
2015;30:27-34.

36. Xu X, Zhao W, Lao S, Wilson BS,
Erikson JM, Zhang JQ. Effects of exercise
and L-arginine on ventricular remodeling
and oxidative stress. Med Sci Sports Exe
2010;42:346-54.

37. Xu X, Wan W, Ji L, Lao S, Powers AS,
Zhao W, et al. Exercise training combined
with angiotensin |l receptor blockade limits
post infarct ventricular remodelling in Rats.
Cardiovasc Res 2008;78:523-32.

38. Stumpf C, Petzi S, Seybold K,
Wasmeier G, Arnold M, Raaz D, et al.
Atorvastatin enhances interleukin-10 levels
and improves cardiac function in rats after
acute myocardial infarction. Clin Sci
2009;116:45-52.

39. Chen J, Zhang C, Jiang H, Li Y, Zhang
L, Robin A, et al. Atorvastatin induction of
VEGF and BDNF promotes brain plasticity
after stroke in mice. J Cereb Blood Flow
Metab 2005;25:281-90.

40. Ruizvelasco N, Dominguez A, Vega
MA. Statins upregulate CD36 expression in
human monocytes, an effect strengthened
when combined with PPAR-gamma ligands
Putative contribution of Rho GTPases in
statin-induced CD36 expression. Biochem
Pharmacol 2004;67:303-13.

41. Walter DH, Zeiher AM, Dimmeler S.
Effects of statins on endothelium and their
contribution to neovascularization by
mobilization of endothelial progenitor cells.
Coron Artery Dis 2004;15:235-42.

42. Weis M, Heeschen C, Glassford AJ,
Cooke JP. Statins have biphasic effects on
angiogenesis. Circulation 2002;105:739-45.
43. Chiong M, Wang Z, Pedrozo Z, Cao D,
Troncoso R, Ibacache M, et al
Cardiomyocyte death: mechanisms and
translational implications. Cell Death Dis
2011;2: 244.

44. Laufs U. Beyond lipid-lowering effects
of statins on endothelial nitric oxide. Eur J
Clin Pharmacol 2003;58:719-31.

45. Wan W, Powers AS, Li J, Ji L, Erikson
JM, Zhang JQ. Effect of post-myocardial
infarction exercise training on the renin-
angiotensin-aldosterone system and cardiac
function. Am J Med Sci 2007;334:265-73.
46. Jarvisalo MJ, Toikka JO, Vasankari T,
Mikkola J, Viikari JS, Hartiala JJ, et al.
HMG CoA reductase inhibitors are related
to improved systemic endothelial function
in coronary artery disease. Atherosclerosis
1999;147:237-42.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Atorvastatin+therapy+improves+exercise+oxygen+uptake+kinetics+in+post-myocardial+infarction+patients.+European+journal+of+clinical+investigation.+2007%3B37\(6\)%3A454-62.
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+complementary+effects+of+atorvastatin+and+exercise+treatment+on+the+composition+and+stability+of+the+atherosclerotic+plaques+in+ApoE+knockout+mice.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cardioprotection+conferred+by+exercise+training+is+blunted+by+blockade+of+the+opioid+system.
https://www.ncbi.nlm.nih.gov/pubmed/?term=%CE%B2-Adrenoreceptor+Agonist+Isoproterenol+Alters+Oxidative+Status%2C+Inflammatory+Signaling%2C+Injury+Markers+and+Apoptotic+Cell+Death+in+Myocardium+of+Rats
https://www.ncbi.nlm.nih.gov/pubmed/19927025
https://www.ncbi.nlm.nih.gov/pubmed/?term=Exercise+training+combined+with+angiotensin+II+receptor+blockade+limits+post-infarct+ventricular+remodelling+in+rats
https://www.ncbi.nlm.nih.gov/pubmed/?term=Atorvastatin+enhances+interleukin-10+levels+and+improves+cardiac+function+in+rats+after+acute+myocardial+infarction.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Atorvastatin+induction+of+VEGF+and+BDNF+promotes+brain+plasticity+after+stroke+in+mice
https://www.ncbi.nlm.nih.gov/pubmed/?term=Atorvastatin+induction+of+VEGF+and+BDNF+promotes+brain+plasticity+after+stroke+in+mice
https://www.ncbi.nlm.nih.gov/pubmed/?term=Statins+upregulate+CD36+expression+in+human+monocytes%2C+an+effect+strengthened+when+combined+with+PPAR-gamma+ligands+Putative+contribution+of+Rho+GTPases+in+statin-induced+CD36+expression.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Statins+upregulate+CD36+expression+in+human+monocytes%2C+an+effect+strengthened+when+combined+with+PPAR-gamma+ligands+Putative+contribution+of+Rho+GTPases+in+statin-induced+CD36+expression.
https://www.ncbi.nlm.nih.gov/pubmed/15238818
https://www.ncbi.nlm.nih.gov/pubmed/11839631
https://www.ncbi.nlm.nih.gov/pubmed/22190003
https://www.ncbi.nlm.nih.gov/pubmed/?term=effects+of+statins+on+endothelial+nitric+oxide.+European+journal+of+clinical+pharmacology.+2003%3B58\(11\)%3A719-31.
https://www.ncbi.nlm.nih.gov/pubmed/?term=effects+of+statins+on+endothelial+nitric+oxide.+European+journal+of+clinical+pharmacology.+2003%3B58\(11\)%3A719-31.
https://www.ncbi.nlm.nih.gov/pubmed/18030183
https://www.ncbi.nlm.nih.gov/pubmed/?term=HMG+CoA+reductase+inhibitors+are+related+to+improved+systemic+endothelial+function+in+coronary+artery+disease.
http://dx.doi.org/10.18869/acadpub.sjimu.24.4.21
https://sjimu.medilam.ac.ir/article-1-3032-fa.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-12-09 ]

[ DOI: 10.18869/acadpub.§imu.24.4.21 ]

90 oL1 ©)len o)laids olga g Caunyy )93

el (S) eole slEiils (alc adlas

The Effect of Endurance Exercise Training and
Atorvastatin on VEGF in Rat Following
Experimental Myocardial Infarction

AzamianJazi A", Haffezi M?, Opera H*, Abdi H®

(Received: September 7, 2015

Abstract

Introduction: Statins and exercise training
may have synergic beneficial effects on
angiogenesis process following myocardial
infarction. Therefore, the present study
aimed to investigate the effect of endurance
exercise training (EET), atorvastatin and
their combination on expression of vascular
endothelial growth factor (VEGF) in the
cardiac muscle of male rat following
experimental myocardial infarction.

Materials & methods: 45 rats (8-10 weeks
old, 230 +10 g body weight) were randomly
divided to five groups: Sham, control, EET,
atorvastatin, and EET + atorvastatin.
Myocardial infarction was induced by
subcutaneous injection of isoprenaline (150
mg/kg) in two consecutive days. Drug and
training interventions were initiated 2 days
after infarction and continued for 4 weeks.
In order to assess the expression of VEGF,
immunohistochemical staining was used.
Data were analyzed by using one-way

Accepted: October 25, 2015)

analyses of variance (ANOVA) and scheffe
test at P<0.05 level.

Findings: VEGF expression in the
atorvastatin group was significantly less
than the control group (P=0.006). Also,
VEGF expression in the Combined (EET +
atorvastatin) and EET groups was not
significant  (P=0.534 and  P=0.055
respectively), but its expression was
significantly higher in the combined group
(EET + atorvastatin) compared to the EET
group (P=0.002) and atorvastatin group
(P=0.001).

Discussion & conclusion: It seems that
combination of EET and atorvastatin
compared to EET and or atorvastatin alone
has a favorable effect on VEGF expression
and as a result, on angiogenesis process
following myocardial infarction.

Keywords: Endurance exercise training,
Atorvastatin, VEGF, Myocardial infarction,
Rat
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