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Abstract:

Background: Vascular Endothelial Growth Factor (VEGF) and Endostatin (ES) are the
most important causes of angiogenesis and improve cardiac function after myocardial
infarction. One of the treatment methods for this disease is applying exercise program.
Therefore, the aim of this study was to investigate the effect of a period of incremental
aerobic training on improving the status of angiogenesis and balance in VEGF and ES
factors in myocardial infarction in the rats.

Materials and Methods: In this experimental study with control group, 20 Wistar rats (8
weeks and weighing 230+30 g) were randomly divided into two groups (each group has 10
Rat) of incremental endurance training and the control group after induction of infarction
with Isoproteronol (150 mg.kg). The training group was exposed to an aerobic training
program for (8 weeks, 3 sessions per week, for 20 to 50 minutes at speeds of 12 to 18 meters
per minute). Twenty four hours after the last training session, venous blood samples were
collected from the serum levels of VEGF and ES and evaluated by ELISA method.
Independent t-test was used at the significant level of P<0.05 to analyze the data.

Results: The results of t-test indicated that incremental aerobic training significantly
increased serum levels of VEGF in rats with myocardial infarction (P=0.04). However, there
was no significant change in serum ES levels after exercise program (P=0.58).

Conclusion: Incremental aerobic training seems to increase VEGF in the rats with
myocardial infarction which can play an important role in the improvement of angiogenesis
processes and the replacement of closed capillaries.

Keywords: Endostatin, Incremental aerobic training, Myocardial infarction, Vascular
endothelial growth factor

*Corresponding Author:
Email: abedi@iaumahallat.ac.ir
Tel: 0098 918 866 7662

Fax: 0098 864 325 7554 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, August, 2019; Vol. 23, No 4, Pages 407-414

Please cite this article as: MalekiPoya M, Abedi B, Palizvan MR, Saremi A. Effect of an incremental aerobic training program on
improving angiogenesis and balance in vascular endothelial growth factor and endostatinic in male rats with myocardial infarction. Feyz
2019; 23(4): 407-14.

%



https://feyz.kaums.ac.ir/article-1-3805-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-06 ]

(50,8381 9 Julad 9 53593537 Caanid g 0 g3 9 38 (53198 (5 543 ol 3 099 S 58
3ylS 930 (pu 93S H 80 du Mise 3 )l jas (sl i go Hu ailicu gudl g JLali gud) § 948 wdy

*
iu‘)"’ e f&l;;éb, Loy dozme ¢ Yd-’ek" 0] ‘\ by (Sho doze

oM

308 s o S 31y B > Shas 3550 5 35251 Jo 0n e 3 ES) Gbanstl 5 (VEGE) G0 JUbi sl 45 5556 1dom g il

G S 0395 S B gy (Gl S Bda ol gl el 5555 465 3 5 S solew ol Sloys S Ess I SR Al

2538 g0 g S 4 Yow ol o sla i ES 5 VEGF (gla, 556 5o sl 5 535551 Conds 390 5 okl

SW 3 (pf Y 355 L 5 GIain A) S 315 L ol o ige e T ol 0p B L el d 55 g o andllas ol st 89y § Slgo

S 038 i s daLS 5 0l S3Isn r e 26V 09 B Y 4 ol sba (S SS 5 0 S e 100) U5s55 000 b e sSE

Y6 (435 53 0 VYA b b dis Yom00 (gl candr ¥ (glatin) 35 15 okial B (6508 cpped (sab p Allhe o iA A ke (ol

S35 S5 sl s 1 ras 4 s A ssslper ES 5 VEGF o - sl (s 55 0 €305 008 st 00 A1 51 oy 8l

s 03lial P<v/00 (gl e pebans 53 Jiis § 0 ga31 3 Laosls 6

L5 3 g S il 4 im0 5> VEGF (o s yls ime Sl 331 Com go (63198 0 o3 315 DL 03051 quls gl

(P=2/0A) aii saaliw ES oo p3lis 3 (gylo dme pdd (o555 4ab p Cdlae oS Jl= 53 s(P=1/24)

L5 45 35500 3, 0 oS I 4 W ol o slafign 53 VEGE [0l comgo adl33 (55108 08 s 0 o 4 305 5 405

il 315 oddiy SS90 2 Kol 5 355 el 5 g 5 g S

B JW gl 43 ) 5556 odisl B (51 gn (o3 18 e o 55 51 ¢ b 531 1SS OB 39

LeV=£VE Olmio QA bliijjysi oyleds ‘(‘}“"}%“J}’ ‘u‘é?; JIAJR—JJ& 4slsbe g3

Osls s Gl sty Comge b S 4y s ol
S ML )00l 51 [E] 558 o0 (oKl 5 (5505 5 05 L~
Slaasce SIS 5 g (ol G5 55 ;55 Julse pl
SFSU das e OLE dalsd el 0305 olazsl s a1, U
Vascular Endothelial ) VEGF Gy, JWisnl A,
pFpee 3 (Endostatin) ES sk 4 5 (Growth Factor
S5l sl 31 53 o s MI iy 3 55 1855 glagis
oFs 5K K VEGE pi s pif Sonle Jse
S Ol 5 Gl kS 10 L JSUse 055 b K a3 et
S Calagss e 5 Ol W15 s ool oS 1S s
5355 Joate Il skl slad ghos o 53 VEGF (50,5 4,
syt blis s [0] cul F5ml osll easWl K
Fianpl i 5 gl aS Kl sy Jlge S, oSl
Lol e 45 Al SSbaln 3l 1) Jolse cnl dipd oo
S Sk Y saadad o b sl 1] el 2y g
(C-Terminal Non-collagenous) NC1 sl C gabl
My Jdo oo A5k 5 XVIT O3S by a5 ess
3 (Gl Gl sd) Gopp il 03 ofsn ol sde
sl sladsbe 25 5 86 Gib 5l 0o 4l slid
W JWsnl e kS5 VEGF 51 86 &l

doio
oz 52 gesS o Gel S B o sl
Myocardial ) MI 5,850 usS Wl 5 Cosl Oy
woylo opl paed V] A3l s OF Mo cn s 51 (Infarction
s bl el 5 g esg I Jb 55 b saS )
Loys B8 51 e (Sdy il 5 Olys (Zudlag ol
ot oemer (Y] el ol cpl S B6 e ey S e
LYY Jla b Gler sla o sS o S Ao s ¥ 45 o
SLOL 3 Sl b 5,8 g oKyl V] Cuils dalgs 5 s
o3l Opmen b sandy by Ll sy 4 S
b3l g o sSHWH (lS alu b (plaal Ladl o (5o
S o pls SEL S

ool ST o8zl Womo 3219 (530 Can 5 89,5 142509 STolgr b (5S> Sgmiils )
Oyl aolore

Ol aollma ¢ collusl 31T 081 cobimo A5l ¢ 533 a5 09,8 ¢ Jlyitils ¥

Obpal SIS (S 3y pole olBiil (S 3y 2358315 «5 5l 3 095 colinsl W

Ol SISl 6Bl ¢ Sl pole 235315 o 45) 9 (S5 Is 568 295 il
:Johurs oalugg ¢ I *

38 (gollanl ST ol wliils bl (slisls Iy loh ol (555 s0 Oliwl
PYA)QOAD ) gam

< AFEFFOVODD 1gnigiygs <V AAFFVESY 100hl3
abedi@iaumahallat.ac.ir «53)35)) Cany

IFAAN/PA 3ealed disndy A6 1¥V/11/1Y sl A6


https://feyz.kaums.ac.ir/article-1-3805-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-06 ]

e L a.\.’..ﬁ'? 6}‘}&&1«3 Muﬁb)}é&j;‘u

o2 ML 4 s 5 ol e sla2ss ES 5 VEGF (0
L led

B 5959 lg0
o ¥ ol SRS 05 8 b Ol 228 Sas ol o
Sdas ge o Yooadl) latia A by S5 L 5 gl e g
33055 A M W1 51 sy 45 A3l oo ko slaigal IS
@ s B E W s 2l SRl s S e e
S ep SN G55 5o b (S aolsl hge pw A b Gl
S 53 Sl cpl S (55l & 0,6 () ek Ok sloy
s YWY glos b (ame addd 28 W3 55 oSk
Colu AVAY Sl oldy, sa5 2 5 000 Cusby of § sl
M gl Sla e oy gl 5 o 4 ST s b
5 i N Ode 4 Fagh hasee 4 OUl g JUI G e L KAS
w0 p&in 53 Sllg 5l Sogr Ldd (5l b bl
S5k 3l g Ul g L3 55 (55lam (oo Ralgd b (sole Sl
038 ol (b V05 S Y w ol sbe ool Lo U
e MLEX oyl s3l98 cp 05 05,5 MI 5,5 g o 55\
(SN Pl Caloy ed iagh il ol s Ldd
AELLST Sl b LS B S Jeall) st Galae
5w W1 S E e 5 (Sads Jeally s 51 g St
sl A Sl Ol b L e sy
Vol s Sas A e s G e 4 ps gatie 3 ol
Yl ls due) O1s 8515 a5 4> 55 e A o b 4RSS
0313 OLE By V] Sy s (DSI-580 ol 4
Goob i Al a5 Cad (GUs 53 o el Olge opl &S il
4 o 53 D gs S5 (sl 00 sz 4 s3I S b 5o
Gk 3 WS s s @l sbgis skl
WO K35 516 A esls i)l (o8 g lheo 4 (il b S
sl o s (R Sed S b g ool
G5 3 3 g Sl slml S S (5l 5 oBas
Oy & (Kl LR 5,8 c5l) 5550002 sl 25
Jeoms 55505 W) 0% 035 pSshS & Gl 4 p S e VO
& &35 & MSE224S-000-DU e e sl a&ylis0
dlos 53 esle ol IV] A3 oslinal (LT cslu o8 p)f5003
Gl b Jse 555 93 55 5 G [ */00] dle b
b oisa Slam sdde p3 o3l (pl AS Gy Cela YE
ot oS B 35S e W gl st 5 SR 2l e

dim og 8 a5 Gy Al o csle (A B8 51w [VA]

£ o led [Y¥ 0,55 [VYAA[SLT 5 jgo | s aslioloys

5 JWlisdl Gadg S paliskl Gladshe 550
Ll 5l e se 00 wdd Wb S Ssp
oS5 T s 53 ol oo NS o (8 P 555
basic Fibroblast ) bFGF _auhh s ,mé 4i, , 556 VEGF
L colg s 0,8 sbwl dslas e 8 5 (Growth Factor
Matrix ) MMP1 , a5p1 lesi, S & Jlal
Finpl wad a4l lik o 55 gl (Metalloproteinase-1
Wl SIS 4 e bygSBol V] S Ll )
sl 51 n 8 g b S5 S sbul 5 B3
L il slad g Sl S5 a1 4 3550 b B30
G 3 il G G PS5 A, J gbS, S
23 [A] ssdip W A3 Guse p sl sladshe 0354l
O3S S 4 S5 50 GI5 S dnl o) OV
28 g B eSml Ol s g gl 3,8 e
S bddsss s Wby SL VEGE 05 Sdbé b oS sla
Hypoxia-Inducible | %153 [A] el 55050 Je cn 5ose
o309 o= »» VEGF 54, 5 HIF-1a [Factor 1-alpha
Vo Sl g s b 1] cel sddinl ol S S350
o s Sty 5T (slap 5 sl sty sl MI O jley ds )
3 Sl Sl e sl sbml V] Wk ol
sy Sy 5l S0l Gl SOl Coaal 51 Kbl 5
Ll cnl 5o fde Jalss e 51l Ll 5 SaSn
aed o )Lal il gkl 5 B0 SN A5, 586 4 OIS e
Solgp ped Ko S Ol s Guisw o O, s Erekat
slpse (8 i VEGE £ ghau jls pnn I3 4 oo
SR L T B es S 5o g edd e Sep el Al gl e
Lals 0L O, Ken 5 Ranjbar ;pioves VY] Cosloz g ol o
o5l 095 53 VEGE sl fals 4 e alial o s
ool s G s OLKes 5 Gu VY] canledd o jed
Lo S sdalin ol o gla B 55 1, VEGE 5 st sl
e galiinl o a3 dials OLES 014K s Nourshahi [V¢]
VEGF il 5 osbughl Olpe 53 golsme a8 4
Sgosba Vo] wi (J plme s o gk
sbasr » (Bios et S Sl s apd s edalis
I RPTISPURN| PN RS KPR LRCR B B
s ML & St Olilen 5o 3505 SIF1 &S ) calas S
2 308 S (Ll Jalee 5 S0, 1) Gl B5le o
gadlas Oliis g)enl 5 cmd o, e S

Coba 2 1y el (5l Sly el aia A S G T, Lol


https://feyz.kaums.ac.ir/article-1-3805-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-06 ]

A esls padedi yls 3, e Johe cowl 4 1) Cowles

sl e sl s CThl i 345 Gaos 55 .(V o)led JS2)
wig s /o8 S YN L 1y sS4 odidhes
o5 G151 S (5 Sa3h) Wl slabge 5o 45 5

A gleba cTol (s g o

(o Cas) 3,08 500 o 5881 a0t Bzee 5 (sl ) o) WL

b‘)&«.&}\ix&

i cos 5 M Sbal Gl Shpen ol e g
P ZEF I S e eSS G g e
V) GBI 50,85 R Sl i 5 Il @ el S
2 4w €probe il s 5 ELab o&iws b 45 ST aakid

Sob asbe b ‘5u‘.4_;.;1 I R P JOU Y (RSN S+
> & (cardiac Troponin I) cTnl 5 is,5

‘;\Nu.d)ﬂ r‘;ﬁ.))g}):g\—\ G)LA..:Jg..Z

o.)\;.il‘}_'é 6)'\}15 B JQJJ:{_\ o leds J g

A v b 0 1 Y \ (aza 53 ands V) witn
0 0 $0 I Yo Y Yo Ye Gy /4435) o o5 o
A A vV " Vo Ve \y \Y (4335 / j20) Joo3 5 ooy

L (Bast Biopharm) el s cuul <S8 gbcas okijle
oy el 5 dops Vi Ggesllsy Sl o
P G 53 A el e eSS Y (g Sl
058 b Ogilm (RS gy 3l eesls Josn o slates
31 eoliil b Wesls Jlaji a5 Al 31y S esliul S
b L) 2 om oSl samlis gl Shos s O3l
556 G ol 0 a3l Sty 09 8 gy ps 5 G D3 08
& bl 0g5T (Csloz gy B30 pu A 098 o 53 48 Jitews 03 5
S eslizall bl gla Jovse o s 5 L & Jis
5 P<e7v0) ols m prhann 53 (V aend) K015 (g bl i3l 5

A5 plonil s 53 40 Oliebsl o

=W
db 55 5 glme Glabss 0 4 bap b
o o SBeg £ 055 (Y ojlad Jgae) A gs;ﬂ@a- el
23 eomed (P=2/WW) Wiill (g ls sme Sopls o 03 g 5 g
SlBse 39 05 058 53 o Sulsime SN 5 adllas OLL
b awlis 53 VEGF ppw chile (P=1/8) 4% saalin ol o
AP D) g 0kl (il p el 4 Al el oy S
» VEGF 7w &8 o5 Ol gl () ojled ls50) <38

A

D158 I8 sy Ohgs win A Jold odisl b (55158 o 03 (0L
ads 53 fo VY Copw g aids Y ol b Jige g 5y, ¥ 0
BLoI i ke 4 4RSS 0 wds p (op el gaalsl s S LT
Fo ) wa a3 s § L8 e rime ey 4235 00 4 b AS
ol 3L El5l aaBs 3 e VA 4 Culgins B s Lol aids 4o
S O3SpS B Y LS ey e o b s guly
O ooled Jygr) <3 5 plowil adds 5o oV s g b 8255
9oS b a d gamd o T 5l e sl YE Laey £ V4]
(¢ 555 53 p S V1) idhly 5 (pFAS 12 p 5 e VO)
Jlw ale) od il ol 3 Kdd lS y Gaag
SosrPrt sy 3 e S AF A G AE aw NS
e ) e Bsag 5 A S0 Jes apd Ol
Vb b b gl e G bl e
U lsds gladyd s eddB S O DS D)l (o
Vo Sden BS IE 51 e g A By e d s boesle
Ol Jo,2) 5gus Sl 53 0534 5 Jasme glos Jasl i 55 4o
A SIS AR 53 493 000 b akds 0 gy (Z200A Jus 4
s Ve sles 53 plandn AT Gl o S0 500 e
9 ES (VEGF) L ju polis uni g Adenls 13 51 8 Slu
86,15 Ledly s olal  BLISA) 1531 35, 5 (cTnl

£ ol V¥ 0,55 VYAA[OLT 5 ,go | s asliobogs


https://feyz.kaums.ac.ir/article-1-3805-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-06 ]

N B3 P Pk W CJVRYPIE Fg. 1

B9 s e N Gl s Rl fagn Sl Sae

5 e s ip ES 5 VEGE popm rohu 5 sl 5lsn
Fin3l slnl Ly posar 53 3, g sS4 W Sl
33 N GHIP Gedalin Eag ool e SAGBL 31 ol 03
s A g el il et 098 53 VEGE (o £ sau
Sk 55 S s ol BS e g o
die o ol w30 ey 8 olg 5 gl D3y 50 oo
O3S b (25,5 Sl ped oSl 153 (ol e gla s
S opl XS o W I 55050 sl s M8 VEGF suome
S O5aba P 5 S Sase KB I 4 e
3o sl Gl dse sede 3B
3 S50 K Gl s bl g LET s
o Kddos, e andai 5l alg s oS el (503 3505
St 5 Sy gon ol s 350 S o 55 S
Solem g 5308 cpp Al e ol K Kby 0T (K5
Gl STy 4 e ()i sl [F] cwl Sy
Wb ol i el sl b el g5ludls b o ol
5 sl LE e 5558 LSBT S
S HIF pioven digd o blaST S i A5l 3151 dSsl,
ST O5000der W3l A5 4 e S lamla Ll
S9N Sl eSS Saa b belse pl e A gid
G e 53 V0] s pde 355l TS S 4
62556 o ieee VEGE 55800 55051 4 i 8 sai0ly
695 01 ok, 5 5l Mg 3o b 5l S gmle 45
e 3 Dok 5 GRIBH e IS5 slad sl
Hypoxia Response ) HRE b &4y 5 HIF-1a 050
VEGF-R1 3 VEGF (uas, L6 (Element
I, (Vascular endothelial growth factor receptor 1)
4 25 Geimg o O1,Kes 5 Mehrialvar [¥V] &S 0 55
£0-00 D b (glaids b0 bl el aia A S ) p
2 sl e s Yy (fpas OS] Slae Ao
05 Ol dals Ol 5 dls el b ol e sla b g0
P Fes Gbes S 4 el lasme ) ses VEGF
Glaaa VY &5 OLKen 5 Jones Gis mls b oS [YY] cl
b G38 Olsleg 55 VEGF-A s clils )y 4
WXzl g3le 33 L Lol samlis 5 S Clld e s
s Erekat [¥¥] sls 5 55 1, VEGFRI i35l o5 semet

33 VEGF Oly gy 4 4128 0 e 4 355 oo 3 0150

£ o led [Y¥ 0,55 [VYAA[SLT 5 jgo | s aslioloys

oS 28 w4 W gl e
e g oS50 ANEE 4 mde e 856 AVAEYY
5 EVY) G (lsgme ShlBl cpl &S el
00 G saaby 0Lk 5l 5 ES (e polie (P=rseg
S Joys dws o DU b (Y ojlad Jlaged) 38 15 b5
2 pFSEYNENY & 2 ey p 856 87005V GIES sl
0F L Al 3 B ol U les Sy 2
b oadl (P=2/0A 5 154/00) s Sla s dald 3,18 g w55 L1
@S ES s VEGE s 55y (Kowat oy 5, Se5lil 4 45

(P>4700) 315 DL 15 yiia 55 e Jlobias Bl pas

NUG.AJJE):&|N6LAJ2}AQJJC,.X_¢3—Y UL@.@J)J}_-

DA eSS NE e ke S fe S w055

X
YYiEs Yovs AR
YWo Yo S 03
YAVEVY Yasto 2 05

ov o 2l 5 adol 055 i

i adalie dald 5 op a3 sbey £ 05 i s (P<H/00) Sl gra (g bl M

9 -

Yoo md |
ANiA

el e 5 50 g g ki gt 2y SN

R R _Ifyfi"':'
53 VEGF ke il Jine (5 0g030 el =) o)led ls 500
MI.Ex 5 MI 6[.5:4};

P</ 0)YMI 635 a5 o sls e ool il 5

Lot

i I

-« - -
1 1 1

il Ao S5 0D 2yl g 8

L]
oS i e ey

6L\he)J§)>ES L}"i‘l':" Ji“wwa L}.?Q}A)T @L“\.:—Y a)w)b}@
MLEx , MI

P<:/v0) T 53 s gme SN 4L

AR


https://feyz.kaums.ac.ir/article-1-3805-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-06 ]

55 BS 05 o goliial codls obe Va5 Kisls 0L O, Ken
[WV] s alS olapme Loba 1 edigs las e
Sl goliiwl oy jed atin A Lsls 0L O1,Ken s Nourshahi
oo VEGE 8151 5 obusdil Ol 3 slsiime SalS
Ges 53 O)Ken 5 Sponder [Vo] ud pl e s Sse
% PR Y At PR PR S PP RGN | oL g Lsls OS5 4
Obles 53 Hsls SLIS e 3580 555 B9 Oolen 5o
2 BS pahu do)s ¥ 5l iy SalS W 55 S Gue b
Aol B8 g al o Gl ge S b oy S L e lis
[A] 53800 3,08 gm0 sl s 5 0581 il 350 20l
b o BS sl Ol dsls 0L 01,Sen 5 AL, 6
Solssre Il Sluekibely (25,5 e K s gl e
sl V45 Wsls 0L Ol,Kes 5 Seida [YA] cunles S Iay
0558Lsl 605 &S 1, ol 3l VEGE Olpe 8555 ey
s ES islie s il b 09 8 4 Cand sy
b Goiod opl S b &S AN Gled onl s Ll e
0L 15 BS pslia 2als saplol Slidos ST [1e] ool
Olies 48 Sl (pl b cos gy guad Gt (ol ulS b &S s
4 gl 2 ES Jals vl ol 0 o gme a8 ol
0315 Jla cpl Ll tomcd pshas 9 w1y 558 (2559 Dby el
09 Rl 53 PS8 Ui (R Sly et S ssde
Dbl 3l gl ol Kan ol ol 5 A3 S Ty sk
s $3bedld b ES roman [FV] 553 050 51 i s
4 e KIS e ) K59550,6 5les s ERK Akt

[ osir Foho o zles 5 25 IES WIS

S 5 dond

e g HIF ) S G ) el i
Slss o ekl il i ais A Jlse VEGF
L5y 35 4 ol Ko Al opl oo MD N o] e
Ghle 4 Glyog iP5 Lt (Sase Bsp slul siasl
hled e S35 Sty nl 53 edisgn]

S1ed g i
I oo 5 (5 553 Ay gl 3 iy ool Ao
SN U L WAV Jlu 55 Jgfems okimss alag 3 5w o
Cisle asb b & ey 1397.007 IRIAU.ARAK.REC.
romed el |l SMoe Aty oSl 35T oKty 2k
Faa ol bl 53 & ey UKen I, a5 Glayl Sl

s r)\f—‘ K3 god el

Ny

b‘)&«#}\ixﬁ

Seslial b (T3l g9) (mbs 2l e slafge N Dhas
23 Gl gms &oyen VEGE ol 0l @b Jeos 5
3 el Jins JRS 0S4 el g abs o f
SR JWE RS 5 Wb pbs 0n S g5 a3 sy Sl e
s Duggan [\Y] cul ails VEGF #shw 55 (5)lssn
B 2l 2 s S n 4 AR 5 O
235 53 VEGF 03 0ly gl I 3ol cal 53 izsls
P 3 oSl (@) s s S 4 Cad e eS]
Loy S ple o ol sinn Dol prizman S asls 0L (sl
[YE] 248 Sl pne - VJL“ 055 33 Ol opl 5 AiS salive
olite Dde 5 DA @ ax g b oedd ) Olid mld
dias gn 0L Olle 5o s394 ) VEGE o (1581 2 ped
b Sl o pat 3 el s G ) glaal b &S
Aol B e ple sbgis VEGE o s
Sloasls  etlp silp Sl Bl S s o Vel
b Sl G 5l O el 2o g8t 5 o b
sy 0 5 4y [YO] sl ko g0 2wl iy 3 el 556
e 535 s SE K5IFL Bl s 5 355 U5
31 e 0 SIS s (63, 5 s Ojles 53 6565 &
O, Ker 5 BriXius .ol 500 old slaw 5 Sde (ol
Jle 00 slas o VEGF 0w polas Lals 0L RN
solen (..‘a.a g sl VU 4 camals Ojalsl oS
T 2olie 5 AN (g)ls e gk Oy g ()l e 293
55 32 0 Gbgme SRS Gl e ksl
VEGF 0545 jls soe jo DNl opl Sl ol axdls 2y 03
1) il s Oleiode 5 b gagesl g Mae cul (See
23 dder a6l (6ol e s AiBs A 5 Dk g3 o ped 4RSS
odd Bl 4 e oS (Y Sliome s ama
[1] clods oslizul 055 slawdly 31 G5 Gokos 55 e
Gles S om (ol gaSKe s Wsls 0L OLKes 5 s
3,16 35y ol pme Dgls 5,8 g eKl 5 JoS (S50
ol @l LS s 0 VEGE jals ol anlinnl ol ja
JoSo S pae s 4 Klg e ol nl 5 ol 0355 peer Goiod
2 oS e Dlados W] AL g5 eler 4 01
2 ES rohw i lla s elil Ol el o pas
wia a3l DL OKes 5 GU elodd plonit M 01 Loy
WS o SBa dosn Y1 il coly aalital o
4 Comd BES (5,0 YV a8 5 VEGF 55, 0as 4l

K] Suhr [\i] Cwlodds uﬂ"!’"‘” 6@&3& BE) Jwﬁ'b o};

£ ol V¥ 0,55 VYAA[OLT 5 ,go | s asliobogs


https://feyz.kaums.ac.ir/article-1-3805-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-06 ]

N B3 P Pk W CJVRYPIE Fg. 1

References:

[1] Pagidipati NJ, Gaziano TA. Estimating deaths
from cardiovascular disease: a review of global
methodologies  of  mortality  measurement.
Circulation 2013; 127(6): 749-56.

[2] Estruch R, Ros E, Salas-Salvadé J, Covas M-I,
Corella D, Ards F, et al. Primary prevention of
cardiovascular disease with a Mediterranean diet.
NEJM 2013; 368(14): 1279-90.

[3] Leosco D, Rengo G, laccarino G, Golino L,
Marchese M, Fortunato F, et al. Exercise promotes
angiogenesis and improves B-adrenergic receptor
signalling in the post-ischaemic failing rat heart.
CVR 2007; 78(2): 385-94.

[4] Sugiyama A, Hirano Y, Okada M, Yamawaki H.
Endostatin Stimulates Proliferation and Migration
of Myofibroblasts Isolated from Myocardial
Infarction Model Rats. 1JMS 2018; 19(3): 741.

[5] Prapulla DV, Sujatha PB, Pradeep A. Gingival
crevicular fluid VEGF levels in periodontal health
and disease. J Periodontol 2007; 78( 9):1783-7.

[6] Li L, Zeng H, Chen JX. Apelin-13 increases
myocardial progenitor cells and improves repair
postmyocardial infarction. AJP-Heart Circ 2012;
303(5): 605-18.

[7] Terjung R. What makes vessels grow with
exercise training. J Appl Physiol 2004; 97(3): 1119-
28.

[8] Carmeliet P. Angiogenesis in life, disease and
medicine. Nature 2005; 438(7070): 932.

[9] Thébaud B. Angiogenesis in lung development,
injury and repair: implications for chronic lung
disease of prematurity. Neonatology 2007; 91(4):

291-7.

[10] Kasahara Y, Tuder RM, Cool CD, Lynch DA,
Flores SC, Voelkel NF. Endothelial cell death and
decreased expression of vascular endothelial growth
factor and vascular endothelial growth factor
receptor 2 in emphysema. AJRCCM 2001; 163(3):
737-44.

[11] Falk E, Shah PK, Fuster V. Coronary plaque
disruption. Circulation 1995; 92(3): 657-71.

[12] Erekat NS, Al-Jarrah MD, Al Khatib Al.
Treadmill exercise training improves vascular
endothelial growth factor expression in the cardiac
muscle of type 1 diabetic rats. Cardiol Res 2014;
5(1): 23.

[13] Ranjbar K, Nazem F, Nazari A, Gholami M,
Nezami AR, Ardakanizade M, et al. Synergistic
effects of nitric oxide and exercise on
revascularisation in the infarcted ventricle in a
murine model of myocardial infarction. Excli J
2015; 14: 1104.

[14] Gu JW, Shparago M, Tan W, Bailey AP.
Tissue endostatin correlates inversely with capillary
network in rat heart and skeletal muscles.
Angiogenesis 2006; 9(2): 93-9.

[15] Nourshahi M, Hedayati M, Nemati J, Ranjbar
K, Gholamali M. Effect of 8 weeks endurance

£ ol [Y¥ 0,55 [VYAA[OLT 5 jgo | s aslioloys

training on serum vascular endothelial growth
factor and endostatin in wistar rats. Koomesh 2012;
13(4): 474-9.

[16] Lloyd PG, Prior BM, Yang HT, Terjung RL.
Angiogenic growth factor expression in rat skeletal
muscle in response to exercise training. AJP-Heart
Circ 2003; 284(5): 1668-78.

[17] Bertinchant J, Robert E, Polge A, Marty-
Double C, Fabbro-Peray P, Poirey S, et al.
Comparison of the diagnostic value of cardiac
troponin I and T determinations for detecting early
myocardial damage and the relationship with
histological findings after isoprenaline-induced
cardiac injury in rats. Clin Chim Acta 2000; 298(1-
2): 13-28.

[18] Lobo Filho HG, Ferreira NL, Sousa RBd,
Carvalho ERd, Lobo PLD, Lobo Filho JG.
Experimental model of myocardial infarction
induced by isoproterenol in rats. BJCVS 2011;
26(3): 469-76.

[19] Afzalpour ME, Yousefi MR, Eivari SHA,
Ilbeigi S. Changes in blood insulin resistance,
GLUT4 & AMPK after continuous and interval
aerobic training in normal and diabetic rats. J App
Pharm Sci 2016; 6: 76-81.

[20] Rivilis I, Milkiewicz M, Boyd P, Goldstein J,
Brown MD, Egginton S, et al. Differential
involvement of MMP-2 and VEGF during muscle
stretch-versus shear stress-induced angiogenesis.
AJP-Heart Circ 2002; 283(4): 430-8.

[21] Hirota K, Semenza GL. Regulation of
angiogenesis by hypoxia-inducible factor 1. CROH
2006; 59(1): 15-26.

[22] Mehrialvar Y, Ramazani A, Gaeini A, Golab F,
Gheiratmand R. The effect of exercise intervention
on angiogenesis gene expression (inducing and
inhibiting factors) following myocardial ischemia-
reperfusion. EBNESINA- J Med 2017; 19(3): 13-
23.

[23] Jones WS, Duscha BD, Robbins JL, Duggan
NN, Regensteiner JG, Kraus WE, et al. Alteration
in angiogenic and anti-angiogenic forms of vascular
endothelial growth factor-A in skeletal muscle of
patients with intermittent claudication following
exercise training. Vasc Med 2012; 17(2): 94-100.
[24] Duggan C, Xiao L, Wang CY, McTiernan A.
Effect of a 12-month exercise intervention on serum
biomarkers of angiogenesis in postmenopausal
women: a randomized controlled trial. Cancer
Epidemiol Biomarkers Prev 2014; 23(4): 648-57.
[25] Wynn T. Cellular and molecular mechanisms
of fibrosis. J Pathol. 2008; 214(2):199-210.
[26].Brixius K, Schoenberger S, Ladage D, Knigge
H, Falkowski G, Hellmich M, et al. Long-term
endurance exercise decreases antiangiogenic
endostatin signalling in overweight men aged 50-60
years. BJSM 2008; 42(2): 126-9.

ey


https://feyz.kaums.ac.ir/article-1-3805-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2025-11-06 ]

[27] Suhr F, Rosenwick C, Vassiliadis A, Bloch W,
Brixius K. Regulation of extracellular matrix
compounds involved in angiogenic processes in
short- and long-track elite runners. Scand J Med
Sci Sports 2010; 20(3): 441-8.

[28] Sponder M, Campean IA, Emich M, Fritzer-
Szekeres M, Litschauer B, Graf S, et al. Long-term
physical activity leads to a significant increase in
serum sRAGE levels: a sign of decreased AGE-
mediated inflammation due to physical activity?
Heart Vessels 2018; 33(8): 893-900.

[29] Nourshahi M, Farahmand F, Bigdeli MR.
Effect of cinnamon-extract supplementation on
VEGF and Endostatin level in hind leg muscle of
aged rats after one session of exhaustive exercise.

1A}

b‘)&«.&}\ix&

Iran J P P 2017; 1(3): 184-76.

[30] Seida A, Wada J, Kunitomi M, Tsuchiyama Y,
Miyatake N, Fujii M, et al. Serum bFGF levels are
reduced in Japanese overweight men and restored
by a 6-month exercise education. Int J Obes Relat
Metab Disord 2003; 27(11): 1325-31.

[31] Noris M, Morigi M, Donadelli R, Aiello S,
Foppolo M, Todeschini M, et al. Nitric oxide
synthesis by cultured endothelial cells is modulated
by flow conditions. Circ Res. 1995; 76(4): 536-43.
[32] Okada M, Oba Y, Yamawaki H. Endostatin
stimulates proliferation and migration of adult rat
cardiac fibroblasts through PI3K/Akt pathway. Eur
J Pharmacol 2015; 750: 20-6.

£ ol V¥ 0,55 VYAA[OLT 5 ,go | s asliobogs


https://feyz.kaums.ac.ir/article-1-3805-fa.html
http://www.tcpdf.org

