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vii -Shear stress

viii - Endothelial nitric oxide synthases

ix- Nitric oxide

x- Moderate-intensity continuous training (MICT)
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i - Endotelial progenitor cell (EPC)

ii -Vasculogenesis

iii -Angiogenesis

iv -Vascular endothelial growth factor (VEGF)
v -High-Intensity Interval Training (HIIT)

vi -Tsai
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- (D34 Antibody (FITC), (Santa Cruz Biotechnology, Inc,
USA).

- CD309 (VEGFR-2) anti-Human (PE), (Becton Dickinson
Biosciences, USA).

- CD133 Anti-Human (APC), (Becton Dickinson
Biosciences, USA).
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iii -Low-density lipoprotein (LDL)
iv -Phosphate buffer saline

Lagdiyy 9 9l

~Ooe0 Gl pob b (a3 4t g3 ) sudls Grags
39 505 mlie Saa b S up wald o5 S L g0l G
LS g bgio ca i b oS pd555 Gnas el
Jlad et 05 JLb sl Slea iy slad sl @luis 5o wad
s alal

0r Lite Jladnut o) 1) sala 3adad g)le] wanla
Sk 5l al8) aduls e JSES wgdie )l gl (gl
&)= a5 oo Bl Gluy ad S sea e sae Gleal 3
Ol 59t G5 s als S Lkl s
cole, o Ghas3s Lo sLlKan so s 5 cuale sl o0 dla
S mae AmdiS (i Sl sesbos o ol
1590 8l s 5 LS 3 suliicul cnlilas (8 yns da g )0
e o K LT 4 g o sols SleMsl La S g 4
eSOl Jual @ suinly 5 a5 SIA) ol s cule,
9 oo Ged Gla) s o eSS wsle ]y el ol lisls
aalllas 51 5 auly Bl ymd) ol yal aslal 51l by 5wl
NVEU-F B1EN

Eladabigiw sy 5 olSen el glan 18 ups
9 Sy Bl s oledbligsla Jaliscnaes
3 o S olel amsla B 8 V) Wl o (Gl
=088 (s sLolKan & sala vad suls o gae ) eal,8
4 ol 8l e 3l sut (65 sTaman Belsmen pubiad 0 ok
JaSS 1 a5 5o sulSas aebioulis ) o wlll gl
1o ol 55 aaly 0 usos lasline S HETY i su S
sl aie Jolit s 555 slabone s GLATI ity
slag,laial 5 8 (s s (Suse — 2B slagoles
Said 5 (ghe iy ol ) o5 iy (SIS
8395 paald g guls S wms pue (e palals Susl
18 Cpl (i a s g Sle s a SIS YY Sl Qi S
S Sloua cullad sga Sy s 50395 5 ole Hal b0
aallad oLl s aebigius s) Wo s HEES, 5508 5 widls
Gl 338 Jlw 0 BY o oS (g5 5bs (L3S Slasua
sLa ™l 5o alymil ol o pdle 4 BB alite 53,5 cullad
03 5 B ss 83 ,SS suliia) Sl (g sa 4 Spaa 3 Al
It 0a3)) EoIE cussane saebl Gl Jlu S b

i -Massachusetts menopause survey
ii -Kaiser physical activity survey


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.6.6
http://ijem.sbmu.ac.ir/article-1-2505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-26 ]

[ DOR: 20.1001.1.16834844.1398.21.1.6.6 ]

TFIA g/ ¢};"’/}Jﬁ‘ ol goslad ‘n-ﬁ, A S (580 80 Lt puigilio ¢ juyie)3 32£ igalan Y.

O Jlad cal yia) o e B GLys SSIaa ws ;0 4B A
Aoy Ve lbor mad L aS 850 4838 Y ((pyad o0 A
Vs alasl 8 Gl s Kl

e 0958 3 58 Sy o ge)T A (a5 Gl Lo
Lasbine cule s pae s 4 aald 6558 51 58 50 5 (sl
Caala oy AT lilie 31 Loy el Y6 s sl LS
5ol Yo 5l o5 el Gl Lt (s
GO oS Gt (S s plaledT suile 3L
ol Jac

Sla s lavas 5o Lasals 555 5 sl s 3 o
w38, 5158 Julas 5 el o g0 Lasals ¥+ i SPSS
9 6350 Ol S lagad s dlas ¢l € sHsbes
S (S haa 5 JBlaa ol Glasl) LSuShy pedls
& Lo 5 S sl Gpund (sl vt soliien! irem 53 Lo
O5=e31 3 (el 555 b Lapadla ol humas e oy 5
2323 o531 5 (ANOVA) (il oy 5Ll S il
t stk OsmesT 5 el s ssde it suliied LSD
O g 5 Gtay IS L)l sl Ges
Glae a0 & sulii il 6 9 5K 48 a8 9SG 500
S50l egn oSpeal dals olyte 4 P</00
A GBS Sl o ladus 58

Ladasts
Somae 58] SShaa 5 (i slas il o sl

2551V sia 5o aald 5 G s slass S sla o ges]

] P

Cell ,1580 a5 bas g3 5 sas LAl FACS Calibure Jas
e T Quest

LacSy 5 oo i slad sl slagadls (rinaa
GrSsa Wk b))l ead €8 S A (545 5o
8599 (Sl 5 HLE ol gaans Ha laSage)T 3 (Ssa
ik alail 05T Gur g GselT Gl Jal e 59 (Saels

e pad seal

Sliae 855 oS gdmeling 9o ) (a5 ol Lo
G203 staling S 5 (peslas (S sl S Jelt
Sl 85,5 90 A o suliiul 4388 VY e 4 (ol
W30S oo | 4588 50 (el dda A (2 0 LS
Juo) 5V el s 55 L a 5051 LI Gl s J S
Oledpa b adi alasl ()3 oS calu - Sy
Aladl 1) s s a Jsane cullad L salid o5 S sla s el
AR oSyl o el saelin gua 5o g Wals e

el 2 p0 glad (5531 98 ()9 (a0 Sl
poS aRBs Vs il 5 4B8N0 e e slaS e
= sl 528 4R8I EV 5 (9SS ABBI A (u S
dmyu Ve B ) ansa S jebds o glaS (n pa sad
Vil (I3l Gl Qs SiShas

Gk Yo Caidi Lo (29l (551 90 (i (28
Lot 5 olf (Lo seagune daiase)l 4l (Sl
8053 590 i) 8 6l Jres S 555 S Gl
Vb sad b (ol ased daala 58l oS pa55 JAS
D205 9 (9SS 4888 V- (S p S 4BBs V0 1 el
allad 50t Jald Lol a3 (4l s (Lo

S Gaomad (2o @ad (I L B8 E e 4 (250

aald g (11 53 slae g S Sl S ge )l sl slao jladl salie - Jgas

aald ools YR
o ' e J;IJA '“.“
(489) (A1) (Ka)
YAMYEY/AY YA/Y - £Y/YA ¥ IVA£YVA USSR S s padld
Y\/Voxs/va YA/MA%Y/00® Yo/YYEY/-A o) (oesie 5 2 SslS)
FAVAREAVAL) ¢ Joots/oY $6/YA%0/Y - O] i
_ u*“ > s Hd
£Y/Y\ko/AV Ya/¢q%g/o-* £Y/V-to/\4 05001 L
LV NACE YN SJAAE- /-0 O] i
_ >S4 (g0
SJAAE -/ SJAYE./eY S/AVE- /.0 55l o
YY/oVEY/1E Y6/ 8 /AN ARVRRETYRN el G PRV WIS I (VN
Y&/ ot/ ARVARE VAV YY/\Y+o/ov* Ol e (B30 5SS 5 53l Lis)

p<-/-o GJlJUMcJAw*‘


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.6.6
http://ijem.sbmu.ac.ir/article-1-2505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-26 ]

[ DOR: 20.1001.1.16834844.1398.21.1.6.6 ]

A o s Laslh S WS gl g el g ped asli 93 aglis

;;'-'L-Kauﬂ g i wlaw

L;L.hu.'uj_.n‘ﬂ LS"-:‘:..’;’J clajaal i o Bile C;‘H:_u.a"'

O 5 0Dl Oy Jealie (b sals 5 a3 slas S

el sad sols HLES Y Jsaa Hu ose]

PranARY L;‘)LJ‘_.:A.A L;‘f‘)‘” u.oJ‘A} K) G.JJL:S: L.).'f‘)'“: LSLAAJ)i
09 L 5 (Sas s0u 8 padld 5 s (pon wue 0 ol

salids g (pyas (sLa0 98 S ga3T (S8 SLAGAILE (89S (1 9 (89,8 (909 &I i ey 2 —Y Jgaa

SIS o1 A9 H90 08230 o 08231 Ul laog £ (A yiie
P P (3,1l B jaibEa&alis) (s hailiel S yadbkaSilie)
A AWAJAYEYY /oY YoA/50 £ VA el
a5 s il
“\AA [-\A® AWVA/A-EVA/AA VAE/1-EYV/A sl " .
el g 5 S
oy ATY/AVEYA /T WA/YYEY /74 sl s 2 p S
[oeN® Ve V/ookY./YE Y- /YVENY/YY ol “
Sl b 05 el
oRR TR oo
NARE ) V-Ve VA VY- /YA sl (:‘J <0
el g 52 L
ARR WA/ £V 0/AY V- £/\EEVEIAY asls e 2 p S
[-\® VANAEY - /YA AA/TEYY/AN el
. Ll 53
URY RN VA/s XSS Ve Y/YAREN [0 sl ( <
g 2
A RVETERVAY VUYYEES/YY S s 2 25 ete)

P<-/-0 s labas placus

ol maa wali s S 5o €l s Hu Gl ol Gl

dalse (b Lago sl gumanl slagadla 5o 55lbas
i sualiie ¢y 5051 Guy 5 Gse0T G

2o sl s S 5o JLB sl Sl slad sl ol yais

sl sad sl GElad ¥ Jsan 50 g

Crpomad 4388 VY 5 Guy aS s oo (LAY Jyua

w555 5 ol B b 0 sl (JoielS aliie
Osmedl Ol dase b awlie o o sl (el 858 1)
U3l (slapmil siaan cansl 8L (5 5loline 2alS
solaline (RAlS wad o5l G sad 09 S 5o wsens 5

SlaSa9e)l 59 (Hsiuws 093 LS 9 LSy (93 wubes SlaggalS (JLbigud) Slugny ol O pudd oupys - Jgan

Al g g yad sLao g 5

SR9SS (2 295 098 030l v SX St Loy o yui
P P (9513 i) 31yt (a8 Lss) (353 bieal 3 yaihEpaSilie) N
NAYH NASEEN V/YVE- A ool
D 34
R /ve NAZEVIAY NASEVEAS sl o b3
(e 58 53 55800 Sy 5a 5158)
- /YVA NAVZAS AGENER sals
[+ey® 0/A8EY/TY Y/VVEY o1 ool
CD 309
/- /¥YV O/YVEY/YY §/V\EY/YE sl - .
j (e 58 53 55800 Sy 50 5158)
A\ §/YoEN Vo Y/eNE+ /At sals
[+o® VAV - NALEN ool
CD 133
[eene [+eN® /oY /-t - JAVEVAY sl - ;
(e 8 3 55800 S 5o 134)
AN NANEVAE JAE VY sals
NARL) AAYERVAVN RALEVR ool
vy Jer VEYEV/Y- VY8 RS O35 e slad sl
(05> Sdlas 58 53 ,158)
IaSa% UVAEY/Y V[ YEY/Y aals
VY YYE/EYV/A YEV/AEEY/A soshs
La=SHL
-/avy -[oYe Yo /sEY/Y Yo /ALVY/¢ ol N
(05 Sl suSee 5o 5a Ll58)
< [VAA YEV/YEo /A YEV/AEY- aals
SIVY AASVAESRYIY WA/ YEVV/Y sosls
IS (st g oa SLad
SVeY -JoYs ARVNRELYE A+ A/VET sl
(s3> Sosle)
- [VAA AYY/TEV/A AYA/YEN /- sals

P< +/e0 golilias s


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.6.6
http://ijem.sbmu.ac.ir/article-1-2505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-26 ]

[ DOR: 20.1001.1.16834844.1398.21.1.6.6 ]

PPN Cligaa il mag 9 6l (gosled ‘n-ﬁ, P S (59025 [yl paadeilio 9 iuiies3 1€ gnlan ¥y

sa (53 4o Ol paial Sae 51 JLB sl Sle Gl slad shew
colaa snd 530Sl oS Hlan S laal o 1, agT

P YR P A I PR PUENPUAPRE g

ol el o) il el s col sud sl plis
Sl 68 Sooa Jole WSS 0 i 5 L o
T goie oled @ Slug s ol sladsle nls 5 0k,
sols oL (Y+31) olLlKaa o Vicua s Gadad jo <50 Ja
Sl 30 L JUb st 3wty sl sbes sl <€ s
Lag) ol il (s lolias Hudd S yad 8,50 K ) us
(s Gl 581 L 0l 58 5o oS al il Hlelsl s A 3a8aT 5y
g = S b oo (A WLaS) S 0 (Few ) callad
Ml ge SIS,E0 50 JLb sl Hlugia slad sl
oaald S ol plis juala (g5 sladiily inaa
il gobliae G850 el (sl 85 S ,u CDI33
(V2 A) Oolan 5 S 550 i S s Bl Graed 5o ol
Sbasging sladsho 5o DRSS slaslS 5 Sl (o oo
83050= Gob 5l (50 cullad 48 sy el JLb sl
480 o il 58] a gall gl lais 5ol (pdise (B YL 8
caallad sl gad) e 5o GBS Gl 38l ol Jlsss 4
Gobala) Soae S 0o 0l Sl wlaSIS, 30
ol ol Al Sae 31 LB sl St slad sle
omal Sl s 3o8a3 ol dagml s ssdke
sololine (il 33l e gla (el 55,5 0 Lgis CD309
ol 58553 Hloliae @l puaas o sl sl 65 S o Ay
S oS Glsa Gl YL sad b sl slyses 5o
e Jolse ) (g8 Siae 5o 0 S JUES) 6 jay Gaobe
9 b o srlanS) ot glagaals ad 5 (il 5o
= 4 sade silaeST Gu il Hseaa (il 580 o)l Jlaial
28 i i 550 0 WLaSIS 35 e G Jlad
o805 LB sl Sl slad sl golala,y s 4ol 5o
09 53 (Y30) oloLsSan 5™ Loyl ol adly i
O aalid Gle)y cae oS am Bl Hlelsl s ga A 535
Colaels @I85 5wl 5o Y wad b (pyad sladlas

vi -Thijssen

vii -Van Craenenbroeck
viii -Peroxynitrite

ix- Ramos

20 CD133 jaals o< ol olais s g5 sladsl

5 a8l Gl 38 waad (ool 5 el (S slass S
a3 slas s, € s S ol Las LSD widias 503!
Golaline AL aals 65,8 Ly (sl 0 5a3 5 (el
oeals (P=o/evt gP=o/ivo oS3 a) solsasay
sololans (il 53l oo glas sl 85 S Lo s 50 CD309
oeali olyuas yolie @Sl Jla J(P=1/0 4 Y) ol il
D55 olliae pes 5 9550 slas 5 S 5 sl maa 5o CD34
9 LSy (53 wid slad s slagadls Ho (orinpa
i saaliie (5 lliae Slimdl 055k J e (5 LS

o

29 CDI133 s ol ysla [ha g5 slae sl

Slmudl g el Aly g lobae Giul 58 o sad glas s S
© e oS 5 (sl (ol 05 S 53 58 5o (A S G
3 CD309 odls (pinas .ol su gy slalias sald 65 S
ol gl ol 4Bl (5 laliae GRl3El e sl (a3 058
Ol >3 S (Yo e 0) VollSan 5 it glaaiil b 38a3
Pl 5258 gl s 4 15 JLB ) Sl iy slad sl
M olSan 5 a S ol Ly cal sesas wiloals las
LIS 55 i liie (sLa s Ll & lis (Y- +1)
sladsbw glagadls mws 5ol SSLS Jlaal
oo ooty slgidng oyl 5 pBU 5950 LB sl Sl i
i 5958 50 CDI33 Lailis Jlalias Lol 3l b dasl,
S 58 052 Ol (RS &S il Gl Gl e (2l
sban) o wad sl Slusas aladl ale 4y 5 sl
b aly 5 asdpe Oas 5 4l T o S s
s LA, S i3 g a5 Gl el cpl 4 il
S 5 oleall oS el - L€ b s g W) 5K
S S S s olla (2alS Gl 1) waa S 3o
3 e 95 V= S s L s L3S0 TS s
O 3T Jold 4S 0S o Jlad 1 258, 5 S i
ol 5 Fidie N 5SS« Bgoe JLbgusl i, Jsle

D) V\_Of:*:J 2 < :T<GJAS LI ‘JJJA ‘let.QJ‘):I__A.hJ

Ot 95T s L) S ol ta il (e Gt 5 5550

i - Steiner

ii -Thijssen

iii -Hypoxia-inducible factor-1

iv -Stromal cell-derived factor 1

v - Monocyte chemoattractant protein 1


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.6.6
http://ijem.sbmu.ac.ir/article-1-2505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-26 ]

[ DOR: 20.1001.1.16834844.1398.21.1.6.6 ]

¥y oo gl (S uad el g sl o e asliy g anslia J.-';-K«..@ju.:s-.ié-d&.w

310l 383 L (A g3y Ol @l ol s 50 JLb )
S wals gl 3 LagT o swaa (Y00 A) olLLS0a
aallad o 90 S 51 Gumy LacSy 5 063w slad 5
"l Gl g labae ol yuid S

JorielS 5ol ysla 38a5 o ol s e 5dle
o o only e L 0 sl 5 w5 53
031 oIl ol adS (ha 3 il B 4 S 8 S 51,38
ou 5 O3l Gl o9 JssidS 5 s 5 slagaila
L sy sad padldn 5 ol lis s slas s S 5 sa]
o9 el s aalS o gla G el 658 o Gl J&s
s Llolaae ol uds ol o sl el 89S 50 S s
Cpoma3 SIS0 laslS 5 Slas s b (i (A
Saallad a0 SIS 4 &€ i S Gl e gl Bl oe 90
oy a5l soliiaad (gl LKl ose bl s
ol (o ol ool o a3 n SRl 535S L el
PR L IR Y O Y P .0 S U S P AN
ol g YL (s b 0 g0 sl 0 Sl JUEE e
allad il 33l 4 saie usa 48wl Pl by,
gobs GBS 4 Hadie dauh 5o 5 9l pe Sl S 5 sl
Otal 58 S el sut ol (K gl M0 S e 202
S aa) @il Sam adlad daly G Sl 5 oA g
Gl st (callas gley e by S al3él Baoke
O s g sl callad (Sdle Hake 4 g sl (B uan (5,8
9 Ll s e 518 HBLS S ) sl £ 5 Sl
oealEe fus e S waals Glis usA 348a3 5o (Y00 )) LK
O 5ol pea i 5 3o JLb sl Sl slad sl
oldd iy (B gsem o8 slagadls Sos 5 ol JSS L
S meala 38a3 50Tl s say (e LLS LA
1 JLB sl Sl iy slad slos slagaalss (il 53l ()53 0
slas 558 Lo o sl suml et polie gral< ¢
Wl bl o el

Sog— 53 38300 HLAS (85 Gl (K @l (e
B0 b gl s S pgb g0 5 59 s by o
Sae Y sb 5 aliie sk 4 b gie mad by eyl 5 YL

il -Wardyn

iii- Lecithincholesterol acyltrans

iv -High-density lipoprotein (HDL)
v -Vasa

Sldls 4 S ol LS sla 38a3 S (aina s
ol 5 ool el slasy S ,uCD34 aal s
SR (A5 59 55 (YY) pllKen 5 Sl s Hlabias
o808 Soa8 - JelEm ) ol yad Gl sk S wials Glas
Gdl S — ol hlas CD34 (adls 5 g)lobas
ST s U l5lan 5o S il Llehl LagT cul
saaliie oli,d o oS0 slhe el (uly (ol (B8
sladsl o poali o Holiie 4 S s ool su
o SolaT o 31 4 Slslan 5o JLB 5l Sl i
Sliusd ol e wia g S eA o GoSoslhae s
S Gug s aladl i sas 5 oad b Slea
4S aoly Glas s ea 3a8aT 50 50 (Ve 2 A) OLKaa 9 S0
a3l LualS sla el 6,50 SO 5l Guy CD34 u0las
CD34 slad s el (Sas 4S wiidls lell lasT ol
o LalnlS S (A Giliil daly 4 e (5 Ol
i Sl sl slagadls S o LS sle
O Ldid Sl S sdla 38a3 50 Gaigas S lay
050 Dlobiae i yad slas g S Ha JLS lsd (st
S plie Hsb 4 S Sl € (S, 0 ) 00 SR G
Sse o e b ol cilie cul b 5 wae SV b
05 Oldd 4 5o 5 (s dose B slapaals
s aal A o ellae
el sl 58 oS wlaals GLLES u88a0 31 A s
Ol S st e on wdis slad 5K b i (Rl 38 a 5o
Ol 81 (R Gula (LS sl sade Jae WIS o0 g5 9o
Sb Gl sl Jsbs i Do wib slad soK aas
e faly 4 sah (el e (Gadpaa | tadl JLbisu)
oS ik (3355 5 (o2l ala o) Gl @ ol sl
5 2loa slasl, 5 edlae o (WL cuwl 4 st
sladsba ola) wadoe oa GBS slacSy (il 53l
TS e g 15 Gon GBS aus 4 JLb sl Slai
3055 wi sl oK (e als Gads3 5o ST Js
Ol 58 g 4 (s 50 95 50 (sl 55 o Lac SO
59 555 slapadld 5o e (BalS e b whasls
il Sl G Sl G5 e daul 5o ol sud sualiie
3 05 i slad K olpis sala 38a3 59 4 S
St sladsba ol o S5 lele Lac Sy

i -Luk


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.6.6
http://ijem.sbmu.ac.ir/article-1-2505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-26 ]

[ DOR: 20.1001.1.16834844.1398.21.1.6.6 ]

Y A SN 'J:"’/J'Jj ol goslad ‘n-ﬁ, A S (580 80 Lot pasioilio ¢ iyyi19)3 22£ ignlan Y¥

10.

11.

12.

Sl oo o sdle (KA Gl mB LSl da
oialS Ly olraa by 5 5¥ ok (Lo mae 5o (g sad oMalas

ail lie g4l g o

S iy p e 50 A LSS ) Glasas (6 FSasbsan
.JJ&L;A Ls'."JJ“\;J

WIS sy sala RS,

References

Hjinajaf S, Mohammadi F, Azizi M. Effect of aerobic
interval exercise training on serum levels of 25-hydrox-
yvitamin D and indices anthropometry in overweight
and obesity patients. Jundishapur Sci Med J 2018; 17:
37-48. [Farsi]

Kolahi AA, Moghisi A, Soleiman Ekhtiari Y. Socio-de-
mographic determinants of obesity indexes in Iran: find-
ings from a nationwide STEPS survey. Health Promot
Perspect 2018; 8: 187-94.

Sarvghadi F, Rambod M, Hosseinpanah F, Hedayati M,
Tohidi M, Azizi F. Prevalence of obesity in subjects
aged 50 years and over in Tehran. Iranian Journal of
Endocrinology and Metabolism 2007; 9: 99-104. [Farsi]

Mudyanadzo TA. Endothelial Progenitor Cells and Car-
diovascular Correlates. Cureus 2018; 10: e3342.

Shaik MV, Shaik M, Gangapatnam S. Analysis of end-
othelial progenitor subpopulation cells, oxidative DNA
damage, and their role in coronary artery disease.
Biomed Biotechnol Res J 2018; 2: 136-41.

Murasawa S, Asahara T. Endothelial progenitor cells for
vasculogenesis. Physiology (Bethesda) 2005; 20: 36-42.

Fathi F, Bageban Eslaminejad M, Khadem Erfan M,
Yuki Asahara T. Cellular and molecular evaluation of
endothelial progenitor cells after selective isolation from
peripheral blood and comparison of their transection by
lipofection and electroporation. Sci J Iran Blood Tran-
sfus Organ 2006; 3: 121-31. [Farsi]

Lee PS, Poh KK. Endothelial progenitor cells in cardi-
ovascular diseases. World J Stem Cells 2014; 6: 355-66.

Silva JF, Rocha NG, Nobrega AC. Mobilization of end-
othelial progenitor cells with exercise in healthy indivi-
duals: a systematic review. Arq Bras Cardiol 2012; 98:
182-91.

Adams V, Lenk K, Linke A, Lenz D, Erbs S, Sandri M.
et al. Increase of circulating endothelial progenitor cells
in patients with coronary artery disease after exercise-
induced ischemia. Arterioscler Thromb Vasc Biol 2004;
24: 684-90.

Tsai HH, Lin CP, Lin YH, Hsu CC, Wang JS. High-
intensity interval training enhances mobilization/fun-
ctionality of endothelial progenitor cells and depressed
shedding of vascular endothelial cells undergoing hyp-
oxia. Eur J Appl Physiol 2016; 116: 2375-88.

Ramos JS, Dalleck LC, Tjonna AE, Beetham KS, Coo-
mbes JS. The impact of high-intensity interval training
versus moderate-intensity continuous training on vasc-
ular function: a systematic review and meta-analysis.
Sports Med 2015; 45: 679-92.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

D00 09 0S5 5,8y Jole S 5 0 JULbB 5l Sl iy
il 05 Bl Gols o) (Buse — (=B slagles
02 0% (2ol el a5 8 Lo S uls lds 3udaS s
sui saaline (g lolias &l HudS sy 0 w50 slaaalls
O calyid Gl us ds da o8 Guledl Guad o fel
032l 4S5l o) cueal 0b) cud b G sas slada
Sl e Gatnad 0K 518 4 B 0550 sl liidas
e L5 Wl aelal Juyd8 o glite glacad ju olidas

d&hu\)ﬂaﬁj%dﬁ;&)ﬁ&ﬁﬁ‘ﬁ)dﬁdﬁ

Vion AC, Ramkhelawon B, Loyer X, Chironi G, Devue
C, Loirand G, et al. Shear stress regulates endothelial m-
icroparticle release. Circ Res 2013; 112: 1323-33..
Rezaei S, Matinhomaee H, Azarbayjani M A, Farzanegi
P. Effect of interval training intensity on gene expr-
ession of endothelial progenitor cells and cardiac stem
cells in aged rats. SJIMU 2018; 26: 27-37. [Farsi]
Rakobowchuk M, Harris E, Taylor A, Baliga V, Cubbon
RM, Rossiter HB, et al. Heavy and moderate interval
exercise training alters low-flow-mediated constriction
but does not increase circulating progenitor cells in
healthy humans. Exp Physiol 2012; 97: 375-85.
Mozayyani R, Bahar Ara J, Mousavifar N, Eslami M,
Eslami A, Rastin M, et al. Comparison of the number of
peripheral blood CD4+CD25+ T cells in unexplained
recurrent spontaneous abortion patients with normal
pregnant women. JSSU 2011; 19: 192-200.

Schjerve IE, Tyldum GA, Tjenna AE, Stelen T, Loen-
nechen JP, Hansen HE, et al. Both aerobic endurance
and strength training programs improve cardiovascular
health in obese adults. Clin Sci (Lond) 2008; 115: 283-
93.

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 card-
iovascular risk and coronary artery disease. Atheros-
clerosis 2005; 181: 305-10.

Thijssen DH, Vos JB, Verseyden C, Van Zonneveld AJ,
Smits P, Sweep FC, et al. Haematopoietic stem cells and
endothelial progenitor cells in healthy men: effect of
aging and training. Aging Cell 2006; 5: 495-503.
Semenza GL. Vasculogenesis, angiogenesis, and arteri-
ogenesis: mechanisms of blood vessel formation and
remodeling. J Cell Biochem 2007; 102: 840-47.

Ohno H, Shirato K, Sakurai T, Ogasawara J, Sumitani
Y, Sato S, et al. Effect of exercise on HIF-1 and VEGF
signaling. J Phys Fitness Sports Med 2012; 1: 5-16.
Schwartzenberg S, Deutsch V, Maysel-Auslender S, Ki-
ssil S, Keren G, George J. Circulating apoptotic prog-
enitor cells: a novel biomarker in patients with acute
coronary syndromes. Arterioscler Thromb Vasc Biol
2007; 27: e27-31.

Sarto P, Balducci E, Balconi G, Fiordaliso F, Merlo L,
Tuzzato G, et al. Effects of exercise training on end-
othelial progenitor cells in patients with chronic heart
failure. J Card Fail 2007; 13: 701-08.

Van Craenenbroeck E.M, Bruyndonckx L, Van Ber-
ckelaer C, Hoymans VY, Vrints CJ, Conraads VM. The
effect of acute exercise on endothelial progenitor cells is
attenuated in chronic heart failure. Eur J Appl Physiol
2011; 111:2375-9.


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.6.6
http://ijem.sbmu.ac.ir/article-1-2505-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-26 ]

[ DOR: 20.1001.1.16834844.1398.21.1.6.6 ]

Yo

é}ﬁtshuaﬁ-u@'-xxJg_-\&djwjdﬂ-ﬂcﬂrfuuxjawﬁﬁ

;;'-'L-Kwﬂ g i wlaw

25.

26.

27.

28.

Luk TH, Dai YL, Siu CW, Yiu KH, Chan HT, Lee SW,
et al. Effect of exercise training on vascular endothelial
function in patients with stable coronary artery disease:
a randomized controlled trial. Eur J Prev Cardiol 2012;
19: 830-9.

Morici G, Zangla D, Santoro A, Pelosi E, Petrucci E,
Gioia M, et al. Supramaximal exercise mobilizes hem-
atopoietic progenitors and reticulocytes in athletes. Am J
Physiol Regul Integr Comp Physiol 2005; 289: R1496-
503.

Khosravi N, Ravasi AA, Sharifi F. Effect of two diff-
erent intensity of physical activity on circulating
endothelial progenitor cells (EPC) in healthy young
women. JSMT 2011; 9: 67-78. [Farsi]

Wardyn GG, Rennard SI, Brusnahan SK, McGuire TR,
Carlson ML, Smith LM, et al. Effects of exercise on

29.

30.

31.

hematological parameters, circulating side population
cells, and cytokines. Exp Hematol 2008; 36: 216-23.
Huttunen JK. Physical activity and plasma lipids and
lipoproteins. Ann Clin Res 1982; 14: 124-9.

Mann S, Beedie C, Jimenez A. Differential effects of ae-
robic exercise, resistance training and combined exercise
modalities on cholesterol and the lipid profile: review,
synthesis and recommendations. Sports Med 2014; 44:
211-21.

Vasa M, Fichtlscherer S, Aicher A, Adler K, Urbich C,
Martin H, et al. Number and migratory activity of cir-
culating endothelial progenitor cells inversely correlate
with risk factors for coronary artery disease. Circ Res
2001; 89: E1-7.


https://dor.isc.ac/dor/20.1001.1.16834844.1398.21.1.6.6
http://ijem.sbmu.ac.ir/article-1-2505-en.html

63/Iranian Journal of Endecrinology and Metabolism Vol 21 No.1 April-May 2019

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-26 ]

[ DOR: 20.1001.1.16834844.1398.21.1.6.6 ]

Original Article

The Impact of High-Intensity Interval Training Versus
Moderate-Intensity Continuous Training on Endothelial
Progenitor Cells in Overweight Women

Farahati S*, Attarzadeh Hosseini SR', Moazzami M', Hasanzadeh Daloee M2, Hasanzadeh Daloee S3

Department of Exercise Physiology, Faculty of Sports Sciences, Ferdowsi University of Mashhad, Mashhad, Iran,
2Department of Cardiology, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran, *Department
of Radiology, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, |. R. Iran.

e-mail: attarzadeh@um.ac.ir

Received: 18/12/2018 Accepted: 14/05/2019

Abstract

Introduction: Obesity is linked to cardiovascular diseases, characterized by endothelial
dysfunction, the optimal mode of exercise for controlling obesity of high-intensity interval training
or moderate-intensity continuous training has is the however not yet been determined. Materials
and Methods: A total of 33 inactive and overweight women, aged 40-50 years with body mass index
over 27kg/m2 were randomized to high-intensity interval training, moderate-intensity continuous
training or controls. The exercise intervention consisted of 12 weeks of training, and 3 supervised
sessions per week. The moderate-intensity group trained continuously for 47 min at 60-70% of
maximum heart rate,while high-intensity training consisted 4x4min durations at 85-95% of
maximum heart rate with 3 min active breaks in between these, consisting of walking or jogging at
50-60% of maximum heart rate. Protocols were isocaloric. Before and after the completion of the
exercise program, blood samples of the subjects were tested for evaluation of lipid profiles and
endothelial progenitor cells (CD34, CD133, and CD309). Analysis of variance (ANOVA) and T-
student test were applied for data analysis by SPSS version 20 (P<0.05). Result: According to our
findings, changes of CD133 in both training groups was statistically significant (P=0.006).The
CD309 index increased significantly only in the moderate-intensity continuous training group
(P=0.002), whereas changes of CD34 were not statistically significant (P=0.094). Conclusion:
Twelve weeks of training exercises, especially high-intensity interval training, may improve some
of the markers of endothelial progenitor cells in overweight women, indicating that regular and
prolonged exercise can probably be a preventative factor in the incidence of cardiovascular
disease.

Keywords: Cardiovascular disease, High-intensity interval Training, Moderate-intensity continuous
training, Endothelial progenitor cells, Overweight
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