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i -The General Health Questionnaire-28
ii- Kaiser Physical Activity Survey
iii -Massachusetts Menopause Survey


https://dor.isc.ac/dor/20.1001.1.16834844.1399.22.3.4.5
http://ijem.sbmu.ac.ir/article-1-2691-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-07-09 ]

[ DOR: 20.1001.1.16834844.1399.22.3.4.5 ]

PFTY o g .:.f'_t/..n I e slad P9 3 Lt (5080 Oll pagloylin ¢ jayii9y3 32€ ignlan Y-

sk S bl 2T g sedT 5 Lasals s o se Jlos
Las 555 Gusm St (o S oRilad alalas 51 Gl
=208 L slaniie (sl s S o slis fuaad o suldil
3 S5 sLasslasl sl o se)T 5 saliionl b ool
sLag s3T5 inl o gdle b alaSI LSD a3 53]
g 5 Ol Slomudd (oLl (6l (Glusan 1) Su R0l
o P<e/e0 (golaline mac ok suliial s 5,8 5a o G se)]
S o a8 G se5T cgn oS paanal sdlis lgie

PR

Ladasly

L sgdio st oSlas pllia 05 Y0 383 sla s

Lo 31l ol ais o g Jl EYAYEY/YO i (Sl
slass S sla s3] (8rems (5l I 5 atais
59 05031 G 5 Ol Gy dalse (o (o 550

el sud su, sl ) Jsua

B b SSlaa wim ;0 AP B AL a0 sad (il 38
Lo S 05 4880 ¥ oyl caw 58 G Jlad el il o e
Wk pldl Gl Lss SShas ws 0 Bor s

8555 51 8 S Jolit (e T s (a3 0l Lo
amle) aae Cu 0 JES 55 S 58 90 5 (S (e
Jold 38a3 51 g0 slaslias il GalS LS Lol
lasiolasl s lagsliced i) Gals glals 5l solitul
Job oo dnada o 3 i e (el 33T Jase 3]
soban b (Soa slacusgane (iinaa s olusd o0
Wi LT Gy sladelis 5o oS 5 pile S L S 5o
Ol litie (G ad stula AT 51 Guy el YE o
5 00 oinlesT ssile (3L (B505T Yo 5l i 45 5]
el Jae 4 Ou S5 Glaie

So8la s lavas 5 Lasals 5555 5 sl pmaa 5l o
a5 S 58 Julas g a3 oy g0 Lasals ¥+ (s4as SPSS
oaald 5 55550 (mlS slageals las ¢l
ST 3 (Sl 5 JBlaa el 31t (SuSI

u_uJJeCA_HiSJgJ—JJﬁ_LiQJA‘}T.meuLA|L;§fmJS

JAS 9 a5 sLao g S (sLa B3 93T (S peas (Fans) Jishia g o2t slao il jualle -\ Jgua

s EXL oyl Jalye Jakie

YA/AYEY/AY YA/Y-£Y/YA Y- /Va£Y/VA O] G o oo wle
YA /Vors/va YAIAY/00* Y YYEY/-4 o] (gooie 50 pS51S)

A ARERVAL) §-/ooks/oY £¢/YAxo/\ - REYSIE-
* T T

£Y/Y\+o/AV ya/sate/o- EY/V-Eo/\4 O

<[ANE- [V <[Aok./¢ <[AAE- /0 O] G
- oS 4 5aS g0

CJAAE </ NAAETIEN </AVE-/.0 e o
YY/oVEY/AE Ye/AEE/A Yo/ootofes O] Ui o O5aaS) SiSlia
AETERESTAN YoV E AT YY/1Y+o/ov* O (488053 o S LS 5o 53l L)

J@Juuf)-“SGuéJJSJJ@)—'NQM‘):‘SMA
Wl Glas gola e (Rl 58 e sl

O 5 o) ol alse (o 5SS 5 ey slas S
Y dsaa mli ool sadsols gLES Y Jgas 4o O
i aliie a3 438A VY G Gug 4SS was e LS
O3S 5 o 8laS Gy el slas 558 5o als Slay ) T
Ol 381 et Ghay s e L aianlie o wa b ol
.(P<’/'°) C.u.u‘ 4:\:4‘:! LSJ‘JUM

i-Shapiro-wilk test

el s 58S 3 50 P< /v 0 (g lulins rlasut

OBalS G go aldhe el 458 VY S ula LS il
o e o g S suss wlad slajadla o Hle Jas
29 Ol el s w5 (el 05 S (sla S se)]
o g 4 S| el 4388 VY wd saalin «S el Js
o 0985 Gl (oo wo s slageald Hu i hals
215 55)sa 058 (sla puse)T (RI  5aS 50 sl
el 00 90l Sae ol 5uds cpl Lol il su

g 09 (29 o ol il 45 Wk saaldne (g aa

uA&uJHJ‘JﬁAwJJ:‘JJJAGL&uA.AL:A;)“;‘AS


https://dor.isc.ac/dor/20.1001.1.16834844.1399.22.3.4.5
http://ijem.sbmu.ac.ir/article-1-2691-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-07-09 ]

[ DOR: 20.1001.1.16834844.1399.22.3.4.5 ]

ARR

}51.!:..:|b¢-):..-|dhuﬁutfljfﬁ.u-d}b.‘fjL«F&lﬂb@}'ﬂdﬁdubjjaﬁ;uq‘m

S L 22l bl L e

JAS 9 (25 5L g S SLaHa 90T (395 SLAUALE (853 (13 § (A9S 099 S medS oy 3 Y U 9o

P P 0303 o 08051 Ul ) .
s % . (8 e I . G - Laoy s Ly jadie
RIS Om RIS 090 (CrSolaats aslical Bl yadl)  (GaSilaats ylailical 31 yall)
DR WV/A-EVY/AL AVEAEANYEN ¢ o8l _
; pb (Sl T syl
RN ooyt TAIVYENY/Y Y/VYEa oY ks o \
NN Vo/oo®\1/V\ Vo/\-£\o/oo Joa< () dsocee
Sy Y/YAES /Y Y/ENE YA s _
it sl 5 g lle
-/aay - /YYN Y/6 % /YA Y/EAE-/\V sl G onit)
T Y/oYE. /YA ¥/08% /Y JS e ot dsost
“[<AY AJA-EY/0A VIAVEY/YY ol
3B pannns waeiSl g g
< [eVy [-AQ V/+ - £Y/Yo o[\ £Y/Y sl (il I J‘S“)
Je8V 4/9V£Y/Y q/00%Y/1- Joax< oo o dsassSs

9 ._\:Cuﬂ (s u\’]Lﬁ LSLAL)AAL‘:J BE ‘5‘)‘4‘;\:-0 CAJLE Mﬁ@.&

ol 50 G885 0 P< /v 0 (g laline o

~0505T Glay Sluds € kg e il 55 ) Slusad 5
A4S ol s S ol sa i suls (ol g5 95 90

3 295 s slas s S o atll (5o Gslle ulis 45 S

A -

Y " i
_'_& Fe
5] i
\1 2 .;JP.'JIJ:'-_*;
‘.—1‘5 3\’ Y- D;JP.‘J.J“"%
22
a Y- o

V-

ol sl JAs

(st 290 S0 9 8 53 pli () ST JI 7 g (590 g (09T Dy Ol sk d b g ye i )l el

A(P<t/20) 99031 09031 Uiy dal o (s (5l e

Gl >3l s ke (550 al 4 el sl pan ()55
Slalllas ml dn S pd oo (Sl BT atiwn callad
Sl abiels g wa i Sa callad «S aas oo lias sud aladl
L2l SSLS w8l plag s—eosa Gl 338 3—sb
=inlaSl oy Slae 5o La3li s Sle cullad 5 Land il 55
oo g el DRSS ol sl plaiale 5 ladsle

IEW
w’sl_\g...ﬁlu_}ﬂ cadsh S ol plas jala 3.8a5
solasine ok 4 (ol 5 el sl slas s S 5 Al
SA 3dad 5o (WWAY) olan 5 olaob,d csl il sl
o9 AT JLSal; ol 5 il 30 b aliie o yad oS wiols LS


https://dor.isc.ac/dor/20.1001.1.16834844.1399.22.3.4.5
http://ijem.sbmu.ac.ir/article-1-2691-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-07-09 ]

[ DOR: 20.1001.1.16834844.1399.22.3.4.5 ]

PF9T g el = 0l o golad 280 2 e (£903° [yl panalglin g iuiie)3 1€ gnlan YA\Y

Jla 1 YL oL a8l (g0 G slle s 5 55198 a3
Jlcs e YL 55 VY aadlas ool Hoaialy s Jlas jue
5 JoS 6555 59 59 olaaind o se 4 Jladng
ia i Jold (3] 58 (el 4eliy o S 418 IAlas
o8 L s s yu Ve Bor mud b) (5158 (e
B8l i g g 458 5a o el S dda di (8528
oimg Bll (50 (sl a5 (sola are Huas S ula oLas
sasa la Sugell 5o (53158 (L (sIGia cuba salilae )
Mk

oeald oluias «S ol plas ,als 38as bl
3 Osed) i dalre (b Lais ge )T 50 sanws arSl ) suu
9 Sl e s 35 sLas 35S 8 H3ed)
Al Olln8) d feily 5o oS el (pl 5y e gae (s oaiic
slam il slags glas Sosad 5 byl sladl<ial,
P R IV Y - VNP UV, S SR VOPPIS | RVUOY. 1 |
5 Sl 55500 4 ool sud padidie Tl o
L —iis0 lacullas 5o sadud 5 al5T sladlSul, sl
Juosiuw 50 LIS (gl ool udas 5580 oS Jlas
sLam T Gl Gials8l s se dadions o550 4 JB1
O sl 9 S8 sanns Sl g sl SlaanS)
[EPN LU U PRUIIDN PN VP SRR, yp
OSas @ yulae Gl 5 8 el Hls Sre HB sarwns Sy s
a5 5 Lot ghhal mas Hu cslis cle 4 el
la goges] € @l ale ol (San fuinas wdl o250,
olay 40 Moe w8l o lB8aS (A Hu S sl bgsse
GBI (ol 5o agde a8 S 158 e ss asse (28 55 S
Sl dS 0 e A G (B 5 el Sk S sud
ol 1S58 La, 5356 ol ¢ e

39 B O3 (50 o aladl Jlou 4 s (o0 SRS 4
Jobad 51085 o (e (Jslew g Wi (a3 4ol
slagaals Jlie 5o Slas) BT slaas 5T Q38 b
S pbie (058 e 4 5o )l eSS il
ol laeala (iulydl Jolie ju ) ol 8l salus
Ol 1) soSallan (Sas) 5 il 54 5l8e sila s
8905 59 O 09 Dl e Sl pae 4 da S L aS g
L (ool sl o aS i cndils Hlebl 18 oo oSS
slageali ;o eglasaolinaulan 3 ualsy cu i
S5pS Oley Se 4 da 55 b gl HIE,EE Slarn) T

2 S8 513 Gluse 4o s s Wl e (S 5l 4l

958 oo sl Qunelanal oy (elulasl il il 530
Ol 38 3ok S e 5 aliie 2355 GaseS slhal Lo
5 i GspeslannaSly GRS G go (pinlasS] ais plas
ol ol b8 oy glalSoal, Mg o i g
Iy Sl ! Sas g Joles Sl (38 KL i o
oo s ol gs 30 nS)Jlad sla S0l sage s
Some (5 5k wile page Sl sues (o35 Sullad
e siso Sel il oo 4S80S Jlad 1, SUS 5
SIS oo (s cnllad i 5l 4 g sad BB el ge
:)‘JJJ_A.Z\%:‘._&_HS‘ u.l‘):\_l.u‘..’j_.\.e_.l Q_CLJJA.LSJJ.&L)
o9 BLal 5 (Bla b b e (piulasS) il sla olas
L Sl st bt 5 o slacs s ks
9 Ol yalie aq 81 aS uls oLas ol aigan
OBalS wu gL 5 e gl (el slas g S Lo asiull
Eolsa Sam anallad s el aae @l yuds ol Lol caashs
o (ol wile (pla g g0 88 i 3 Glul ) 3aob 5 wad
O3S LA sl gy pesd g3lie SSsa (sla LY SIS
il slan T i 5 Lasliy Sl el s Hlas oS
3l uienl Gl ) Cimse s 00 s LIS 51 sluans)
O Jlsio o aa® 50 b e sl reslaacSl g
slagaal s 3l S olsme 4« Sl o il
Wil o G 3o 8 slad m clie sanl ¢ saalannS)
Goob) oad b Sw slacallas glaml 5o 7wl o il sl
O3] 5 (B 30ma) ol olas (Sialas e b
G Oy Jlad odliae o po s 4 Lol 5o o5 se
Gu 5 b g0 O3 Olaoa GEalS w T8 g S
glaat amd 55 (B A Glooa GBS saae ()18
glaanl aam Ho.uab o Gl B8l sud Jlas slag 5SS
3 35S e 518 canl Gasae 5o (WL slalias plusl 2
BE @T JLA W‘M‘J.':\g_ﬁbuao J:sid.ﬂ L) 0\9‘"‘““ L):E‘.)-q‘ o 9o
23 0508 g9 5 5 adall gu Gslle (lose yala 3adaS
eI BT 6 pAS (38 G atene 5 aliie olEil
Ui"&u BL U_LALC. ‘2“—4{3.3‘ 9 JJ‘J @‘M ""\9_"::"6_“
S el il pnlie il 1A 535 Gl oo sad soldil

AT JCNIL-¥ % [ PP SV I PO ¥ PR TSR IR AR L T


https://dor.isc.ac/dor/20.1001.1.16834844.1399.22.3.4.5
http://ijem.sbmu.ac.ir/article-1-2691-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-07-09 ]

[ DOR: 20.1001.1.16834844.1399.22.3.4.5 ]

YAY

ELI:..:|J).‘:..-|dhuﬁufjfgﬂdjb.‘fjL«P&&\g&}'ﬁdﬁdubjjaﬁiuq‘m

J-'J.".<...A 9 e sali ol [ _,‘_(.'

10.

slacus saas alas ) ‘_ALSJJJ_AJT lae ﬁ-;-) Joaxs

il e seala R 35

UJ—AAAG—-JAAJ:);‘C\)—'O)|4_JA‘)§)J )*ABL;‘AJB::‘:QS‘)‘,}SJ-HL_&A
LAJBQ‘CJ—IGA-S)AQ_&ML,_“JJJ_& oI ity &1\93%&3‘9[&&

S zaly Ls—‘j"AJJé C.‘,s—‘:\,l.\_o g‘_‘_,_LAA:)] q“f‘“"duf'-\-’j@-U‘ (EOW-\~
~JJ‘)§L5_A L;"JJA;J <55 N L;“JJJJ;

OB g3y 58 a8l oLl S oS Wl e adel Bui

.d\)‘dldﬁj‘).a.bla

References

Mikirova NA, Casciari JJ, Hunninghake RE, Beezley
MM. Effect of weight reduction on cardiovascular risk
factors and CD34-positive cells in circulation. Int J Med
Sci 2011; 8: 445-52.

Amirkhizi F, Siassi F, Dhahraki S, Jalali M. Valuation
of oxidative stress and total antioxidant capacity in wo-
men with general and abdominal adiposity. Medical
Journal of Mashhad University of Medical Sciences
2012; 55: 170-7. [Farsi]

Chrysohoou C, Panagiotakos DB, Pitsavos C, Skoumas
I, Papademetrious L, Economou M, et al. The impli-
cation of obesity on total antioxidant capacity in appa-
rently healthy men and women: The ATTICA study.
Nutr Metab Cardiovasc Dis 2007;17: 590-7.

Torkanlou K, Bibak B, Abbaspour A, Abdi H, Saleh
Moghaddam M, Tayefi M, et al. Reduced serum levels
of zinc and superoxide dismutase in obese individuals.
Ann Nutr Metab 2016; 69: 232-6.

Ozata M, Mergen M, Oktenli C, Aydin A, Sanisoglu Y,
Bolu E, et al. Increased oxidative stress and hypozi-
ncemia in male obesity. Clin Biochem 2002; 35: 627-31.
Farzanegi P, Habibian M, Kaftari A. Effect of 6-weeks
aerobic exercise training on oxidative stress and enzy-
matic antioxidants in postmenopausal women with hyp-
ertension: Case Study. J Mazandaran Univ Med Sci
2014; 23: 134-6. [Farsi]

Yarmohammadi M, Abdi A. The effects of six weeks
moderate-intensity aerobic training on plasma glut-
athione peroxidase and superoxide dismutase in women
with type-2 diabetes. European Journal of Experimental
Biology 2014; 4: 202-6.

Jahani GR, Firoozrai M, Matin-Homaee H, Tarverdiz-
adeh B, Azarbayjani MA, Movaseghi GR, et al. The
effect of continuous and regular exercise on erytrocyte
antioxidative enzymes activity and stress oxidative in
young soccer players. RIMS 2010; 17: 22-32. [Farsi]
Available from: URL: http://rjms.iums.ac.ir/article-1-
1481-en.html

Young IS, and McEwen J. Lipoprotein oxidation and
atherosclerosis. Biochem Soc Trans 2001; 29: 358-62.
Memar Moghadam M, Talebi Garekani E. A comparison
of total antioxidant capacity, oxidative stress status and
lipoprotein profile in Cycling field and non-athletes.
Sport and Biomedicine Science 2010; 2: 19-26. [Farsi]

11.

12.

13.

15.

16.

17.

18.

20.

21.

dolal (sl opldie glacad 5o olidad sl o S

Gt 9 Skae (i pal St oS s €€ 3 pd padite 5wl
b aal A sualie s BT slajeils oglls

Laasasl (s bl 5 (s ol J3S aae

“ sl dad @ Gy sl 4 GBS Guls b Sta3)

= JoES a5 (andls (Sl oY¥la JSES o s La

pae Obinpd 5 Lo sesl o slacglis o (Bl Jelse

Emadi S, Azamian Jazi A, Hemati S. Effect of 6 weeks
of low-volume high-intensity interval training on antio-
xidant defense and aerobic power in female survivors of
breast cancer. Medical Journal of Mashhad University of
Medical Sciences 2018; 60: 779-1. [Farsi]

Ghorbanian B, Azali alamdari K, Saberi Y, Shokrolahi
F, Mohamadi H. Effect of an incremental interval endu-
rance rope-training program on antioxidant biomarkers
and oxidative stress in non-active women. SINMP 2018;
4: 29-40. [Farsi]

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.

Parise G, Phillips SM, Kaczor JJ, Tarnopolsky MA.
Antioxidant enzyme activity is upregulated after unila-
teral resistance exercise training in older adults. Free
Radic Biol Med 2005; 39: 289-95.

Cunningham P, Geary M, Harper R, Stover S, Harper
RK, Pendleton A, et al. High intensity sprint trainning
reduces lipid peroxidation in fast-twitch skeletal muscle.
Journal of Exercise Physiology (JEP) 2005; 8: 18-25.
Radak Z, Inoue A, Kizakit M, Ishis OH, Susuki K, Chin
T, Noh O. Superoxide dismutase reduces oxidative da-
mage in skeletal muscle of rats during exhaustive exe-
rcise. JAPPL Physiol 1995; 79: 129-35.

Chevion S, Moran D, Heled Y. Plasma antioxidant sta-
tus and cell injury after severe physical Exercise. Proc
Natl Acad Sci U S A 2003; 100: 5119-23.

Yagi K, Sato Y, Poortmans J, Hashimoto I, Oshida Y.
Lipid peroxides and exercise. Med Sport Sci 1992; 37:
40-42.

Ghahremani Moghaddam M, Hejazi K. Effect of aerobic
training on Endothelin-1 and Malondialdehyde in inact-
ive elderly women. J Gorgan Univ Med Sci 2016; 18:
52-7. [Farsi]

Sari-Sarraf V, Amirsasan R, Zolfi H R. Effects of acro-
bic and exhaustive exercise on salivary and serum total
antioxidant capacity and lipid peroxidation indicators in
sedentary men. Feyz 2016; 20: 427-34. [Farsi]
Ghanbarzadeh M, Heyat F. Cellular and molecular me-
chanisms of the production of free radicals during exe-
rcise and their function on skeletal muscles. J Fasa Univ
Med Sci 2017; 7: 1-11. [Farsi]


https://dor.isc.ac/dor/20.1001.1.16834844.1399.22.3.4.5
http://ijem.sbmu.ac.ir/article-1-2691-fa.html

Vol 22 No.3 Aug-Sep 2020  Iramian Journal of Endocrinology and Melabolism | 266

[ Downloaded from ijem.sbmu.ac.ir on 2026-07-09 ]

[ DOR: 20.1001.1.16834844.1399.22.3.4.5 ]

Original Article

Effects of High-Intensity Interval Training versus Moderate-
Intensity Continuous Training on the Total Antioxidant
Capacity, Malondialdehyde, and Superoxide Dismutase in
Obese/Overweight Middle-Aged Women

Attarzadeh Hosseini SR', Moazzami M, Farahati S?, Bahremand M?, Sadegh Eghbali F3

Department of Exercise Physiology, Faculty of Sports Sciences, Ferdowsi University of Mashhad, Mashhad, Iran,
2Department of Sports Sciences, Faculty of Humanities, Sadjad University, Mashhad, Iran, 3Department of Exercise
Physiology, Faculty of Sports Sciences, Tehran University, Tehran, |.R.Iran

e-mail: attarzadeh@um.ac.ir

Received: 15/02/2020 Accepted: 24/11/2020

Abstract

Introduction: The antioxidant system, which protects the body against the damaging effects of
oxidants, can be affected by a variety of factors, including exercise. The present study aimed to
compare the effects of high-intensity interval training versus moderate-intensity continuous
training on the oxidative and antioxidant indices in overweight middle-aged women. Materials and
Methods: A total of 30 inactive and obese/overweight women, aged 40-50 years, with a BMI>27
kg/m2, were randomized to high-intensity interval training, moderate-intensity continuous training,
and control groups. The exercise intervention consisted of 12 weeks of training in three supervised
sessions per week. Before and after the exercise program, the subjects’ blood samples were tested
for the total antioxidant capacity, malondialdehyde (MDA) level, and superoxide dismutase (SOD)
level. Repeated measures ANOVA and student’s t-test were applied in SPSS version 20 for data
analysis (P<0.05). Results: The results showed that after 12 weeks of regular exercise, the total
antioxidant capacity increased significantly in the groups of moderate-intensity continuous
training and high-intensity interval training (P<0.05). Also, the results showed no significant
differences in the MDA and SOD levels. Conclusion: Twelve weeks of high-intensity interval
training or moderate-intensity continuous training both result in an increase in the total antioxidant
capacity that could be effective in reducing the risk of atherosclerosis and cardiovascular disease.

Keywords: Oxidative stress, High-intensity interval training, Moderate-intensity continuous training,
Antioxidant, Overweight, Obesity
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