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vii -Shear stress

viii - Endothelial nitric oxide synthases

ix- Nitric oxide

x- Moderate-intensity continuous training (MICT)

L su 3 Sty slad sl (35— 35580
I Bsoem = slagobay g o35 a3l e oS wiily o
LS o Sk

B N e D e O e e
S by e Olpaial Sde Sl sat 3 sla sl
sbad s "0 st e sl JLb 5l Sty slad sl
38y o 5 cudlad Gl SHL LU JLE sl 5l iy
Sy o oI5 4 S s o ol 1) SaaSlwsl slag 8 4
9 lamaa Sea 3oe JiSad a5 B Gl 51 Jae ol
Sooa3 3ok VL 5 Ol 03I b s e TS,
Vs ge aladh sua caal 3o 0 duse & gael il sl
03 15 LasSobe 5 i ol il JLb sl Sl Gty slad sl
CD34 s o)) 550 Lagy T alaa 5) 4 0iS o Lo wsa placs
73S 5,L2I CD309 4 CD133

2L Gl S5l Soae S Wl e GBO0s
o smmmnn O35 eal e 5 JU sl Slea by slad sles
3Slae g s adasl) Ho podae slaslS 5 Sl 5o s
Jole Glal 58l (g ol b aS ol (555 oS JLB sl
L 3005 oo S e Jeae M B 550 JLb sl s
05 Ol Gl ca ge Sl cdliae o oS s ol
oan bl Gl age OB 5wl oo (B JLBswl ki Jele
Booe o9 JLbisnl Slugin slad sl Lo SaY 5 s 5o
Vol sad cull SsA

Sad (5o Ol (A (S0 s Ml
slad sl cunis 5 05 5o (g Jole i ol s
S50 lidad A Lo sl B0 JUb sl Sl
sladsbes Giuld) o YL cad b o5l ol cule
OoLSan 5V slud ol sad sols Gl JUb susl Sla i
el g 5o 8L anlie 4 A (Ba 5 5 (Y- VT)
AL o a b sl 5 bste cad b el (S 5al
slagaebs aiials sy G JLbsul Hla oy slad sl
Y e 5390 Bt YLy St Ly (sl (i 5e0) (G
Lo, b sl Brae (5eaS aa o A ad L (gl

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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