[ Downloaded from ijem.sbmu.ac.ir on 2026-02-21 ]

[ DOR: 20.1001.1.16834844.1398.21.1.6.6 ]

! owdlailio g 32503950 338 (gdlxe
il St oy = il Clend g Sy osle sBGI
(VYA Sl dyl = 3205953) TY = FO slraxine ) (58,lond (05 9 St (52590

23 5 Jagie DAL L egll5 B350 cped (G4l 93 dslis

allbs

=

GBDQ33 ¢S

(:U_’ Lol st‘.') L.Jldj d@}ﬁ‘ J.L'“L)':f-: LSLNJJ'L"" cl@.u B Ji..l..:a

‘Y‘_éj.‘d QJ‘:)(JA.A.A (S0 J:ISJ ;\L;A.léa.a %Jl:t.e.é ‘):SJ &\Lée.u.l.‘) bJ‘\}JUﬁL LA.AJA:\.A.H JEJ ‘\Li:‘A‘Jj ‘CILA.A.H

T Ssls suly e Land 30

Booe 5ol i gal 858 (Y sl cagiin wguiio con 598 8IS (2355 asle (oSl (55 58] 5308 858 ()
wgaine (S asle oSl (S (souSE3ls (550 saal 5 89S (T Ol nl caguiin cagiio (Sl asle sl&2al ¢ Sy (souSitily
IS0 i, pole (seuSaly gt oo 958 SIS Guss s «sal5T lase wgutie i ghens (Souieus ¢ (SduilSe (L o) sl cagtie

e-mail: attarzadeh@um.ac.ir ¢ s soly lae La jui

s S

- *

olpon 4y Gl &5l B0 oWt (Bl b Jad e sse -8 slalen Sa Mo e S S i
AV s b ol s daegme s b gl 5500 2ped Gl 93 aulis Susle ragd 5l de 1 50 e
O3 aLal glls 03 1Y candllae -pl yo ila iigy 5 3la 5 g O3 adlal gl 05 3,0 JL st 5l iy Lglmd_,l_ach_u
Gl B s Aol 03 8 5 Jowgte DS b gl 0 jed Vb SAE L sl5 gy jeT 035 A 53 okl 4k 4,
s wae gl sl o e (Goysn pledl 31 ey g L) 51 Gl S L A an e a5 wda VY Ol 4 g el
‘el Jos & L 354031 51 (CD309 5 CD133 (CD34) JLbi skl jlu ie slad shaw 5 (uhaadd (Sla ol pony s Jali
P<1/10) (solstme prlas 33 tsan i3 gzal 5 5 (ANOVA) Ly 56T (35 Gojb 3 ek (g550aer (slasals
(P=2/1+%) 0% CD133 sl iolims Sl s dr joie dudkd oolS 5 asld0 1 jes azam VY claasil Lad oo

oals Oluis S Sl dP=v/0oY) Sl il gybbas (L5l eglds i 0y 8 53 LS 55 CD309 asls
@ e Yo oo U osls Sl el 3y 4 (s Dl el azin 02)l92 16 S e (P=2/14F) 5,5 Slslas CD34

2 b LB O e g el sds O3 aill (g1l OB Gape e is bl Slo iy slad dos gla e ls 5l 5y s
Glaslen 55y 50 i8S (6,80 Jolo S il 0 Ll ke GVb 5 oie )b Sl Ol eSS g

Al e - ol

059 LAl (3550 JLb sl Sl slad sl
AA/Y/YE dlEs UL‘)&._Q_ AAN/Y ‘L_ta)LA‘ s;a..ﬁliJJ SAV/A/YY s C.\.“.l_)d

Sl pord ol pediie S Hsbolea 5 ool wis 0 YAV
S Ol 4 cad (Sl OB cwaaa a5 Bl
< s HLEs Yo VAl 5o (B8 s (pinas adil oo
Tl Gl Oliae 51 YL ol oo Bla gt e
Sl b (Fly cuna g o sad a8 ol gla SOL
90— 4 omade ailgd 5o (JLb gal o 5 Slae 0 P
o) Bl aad 5o T gl oo (B ysem B8 sla e
srSlae s IEEE Jolse 31 LS <€ cilools GLis Sias

doude

S el il @i 31 S Sla 855,
SOl s 5ot O Lt Jla Lo slas s
OIS Gulsl 5 a s uls Slga (peanl So olsie
Suran 59 05 Bl gad Glhae (Slea il Olosle
a5 AY/Y LY s s 0o Glase sa JL VA (YL A1)


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 2026-02-21 ]

[ DOR: 20.1001.1.16834844.1398.21.1.6.6 ]

U Cdgnoil o o908 ) (coslad oS0 5 Sy (52055 il punaloulin g jayi1973 92£ tGnlan YA

Tooad b oonllad s Ve ol o gl (a5 5 (B e
b 5 i a4 (9 Homee O3S iShia wis o
Sl S ols LaES 328a3 B .ol el dals 0 Gaa
sladsbo s 5Slae 5 alaad Gal58) Yo ol b (sls
el puld o Ml 5,0 YLl sl Sl iy
0 oIS s (5B €S 8 S (a8 Ol e oual ey
cllad w5 e Yo i by (LS ol 5 stk
Lyl g aas il sl 1YL gas) Sl wleSIs S5
Sl slad sl s MBS i sl G oaiiios
K sy 3 TV e sud (i,)R e liEas e JLb
S slobe D55 o0 507 b sie mak b (oo g8 Sl ya3
slapaald iy 8l 5 sl oSl caa b 05 o
G aie 3ok ol g sl JLad ol plas )
ol 8 il 5o s (ALB sad) Sl LSS, 30 il 530
8553 59 SoT Jla s JLb sl Slaging slad sl
855 93 50 (2ol Syl g4eliys 90 ¥ VY Jlu 5o Sio
ad alad) Gda (il cae L by oad b g bufie cak b
sad ) yal oyl (g4elis gu aS olo Glas 3:8a5 ml
JLb pat Sl iy sladshe slaas o (g5lolaas 350
sl
6LA¢HJJJQWJS|‘MIM64%JT
oliales glagly 5o (2505 selisn slial Gdliae
€55 02 O5SE adb e 3u0e (55l 5 e Slac
sLadola peald s s ¢l (2ol clus e y oud
i b (Bob ool suds (addie JLBsu) Sl iy
Sled @ae 53 O slmal 5 (3,0 poS sladeli s g5
29l (s4eb 5o oS 5d (5l al 81 S0k 05801 g 388
s ol ST lalis o glas S sl el sla
Hooem =B slagolan b b ye slagadls 5 f s
o oballls <ol o da B L Cpinas ol cuaal 5l)ls
o= ollad e madi a3 gt (o cllad 81 a 5
@b 5wl ssaae sl JLB sl Sl iy slad sl
99 o8LE (A o5 ol Hu i el sad s Ha  adlie
= et ool g (pesla (5la (B0 roes Uy
38 e 3550 JLB sl St slad sl ol s

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
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i -Massachusetts menopause survey
ii -Kaiser physical activity survey
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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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