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Abstract:

Background: Women with breast cancer do not have a desirable antioxidant defense
system, especially catalase, lipid oxidation and aerobic power. Considering the effect of
exercise training on these factors, the present study aimed to investigate the effect of eight
weeks of high intensity circuit training on serum levels of catalase and malondialdehyde, and
the aerobic power in breast cancer survivors.

Materials and Methods: In this semi-experimental study, 17 women rescued from breast
cancer volunteered and randomly divided into two groups of exercise (n=9) and control
(n=8). Subjects participated in an 8-week HICT protocol that performed 3 sessions per week.
24 hours before and 48 hours after the training protocol, the fasting blood sample was taken
by the laboratory expert between 7:30 minutes to 8 hours. Serum levels of catalase and
malondialdehyde, and maximum oxygen consumption were measured. The analysis of
covariance was used to identify any significant differences and statistical significance was
set at P<0.05.

Results: The results showed that Waist-to-hip ratio (WHR) (P=0.90), weight (P=0.284) and
malondialdehyde (P=0.154) had a non-significant difference and in the variables of V02max
(P=0.0005) and catalase (P=0.036) there is a significant difference between the two groups.
Conclusion: It is suggested that short-term and effective exercise training such as HICT
training, should be used with a view to facilitating and beneficial effects for women with
breast cancer in order to reduce oxidative stress and improve aerobic capacity as a non-
pharmacological supplement.

Keywords: Breast cancer, Catalase, High intensity circuit training, Malondialdehyde

*Corresponding Author:
Email: valipour.v@Iu.ac.ir
Tel: 0098 916 669 1874
Fax: 0098 66 3312 0086

IRCT Registration No: IRCT20161129031165N2 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, August, 2019; Vol. 23, No 4, Pages 398-406

Please cite this article as: Shiravand F, Valipour Dehnou V, Abbasi Mogadam M. The effect of 8 weeks of HICT training on serum levels
of catalase, malondialdehyde and maximal oxygen consumption of women survived from Breast Cancer: Randomized clinical trial. Feyz
2019; 23(4): 398-406.

YaA



https://feyz.kaums.ac.ir/article-1-3844-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-17 |

ot 991l s e TS 1Ly ol e ) BLELAS G5 S s

¥ *y )
s ol Sgs ¢ 03 s Jy Ay o Kol S bl

(oM

st (53158 015 5 shed O smal ST GYBLS e 0 98 ST T U5 (s (Dl Ol s 4 Sie 0L 10 9 il
Vb s b (glopls Dby a5 i e 56wy p ol adlae San  ulge ol B350 Sl el gl 14 4 5L L1
352 Oy Ol 31 Bl Do 0L (5 s O3S Aty 5 KW (63 D e 5 SYBIS o -5k

95 4 Bolal O ek g LS S S SUbyls Hgba Sl Ol w1 Al 05 VY (g pdaes adllas cpl 53 i 595 9 g0
IS 0g B kials plomil 1) by yad a5 deder ds cahn Sl Sokoty (1 03 095 Ak ol GEA) 285 (B ) (08 055
b dogeil 31 o diged (ued JSisn plasl 5 mp ole YA 5 |5 sl Y Ll 3555 Sl g e Do ol 5o
MDA 15815 0l 5 CAT 5YBIS o ju sl 5 a8 FA L iBs ¥r 5V St o L3630y bjl b )8 Jaw s
Slainn gl g eslinal SllasS Dol Sl baesls o 5 ases (sl Kdd 5 Se3INl (B as VOomax O3S e s
A ab 8 ki s P<e/v0

(P=:10%) MDA 5 (P=/YAY) 055 «(P=0/24+) WHR sl 555 4 505 555 S (sla e 53 45 313 0L s 1l
05 5575 058 55 e slskas o gls P=/0¥8) CAT 5 (P=e/+++0) VOgmax sl piie )3 5 Jlsbuns b oiglis

OU5 sl ke D31 5 s 4 4 S HICT o s ale Wl 1S 5 SteslisS 3555 Saolad 555 0 slgiy 16 w5 4omeis

QS*ASlj.’\SMA‘gA:\:\AJTGA Ol GYGIS o0y Cgb.:.uﬁH'CT u:\JAI\MAJ:\I\E

.5 9 eslaiwl @}Jh,‘.b ‘.;\.\A)) J.q.ﬁa S Olgea s5ls O15F 354 L;:.!L..ﬂ BI%-t) u:.als J_’ELAA.') Ko onJ..o 4 M
a5 Tig3 O Ple Vb s b (glopls Sy o3 GYBIS (Ol Ol 1SS O 519

FAA-F 5 Slowieo QA OLT 5 o F o5lad cpgm 5 oy 0395 (pad (SR 55 — oale aaliols g

DSt Ll Wy Wig s Gl sladshe S ok
Sl 1, Reactive Oxygen Species (ROS) i jus1,
el e Klg e 35 wga B RIB ol o [F] A
Catalase Oxidative ~ Stress  (0S)  slaws!
5 S Il 1) gded O gewldST, s Malondialdehyd
iy (gr G O Zdphy 5 590 0 KIS Dk )
Gl 0581 I 55 51 (K STy D305 [F] A3
Sladesl O gl bt 5 ()08 50 Oy S JUEN s 3 &S
5 NSl 05U Jgeme s g3 pds M oz
39y Ol e oIl B> I, Catalase (CAT) ;Vuls
deS s O39508 e J S Kleols 0L Olidow [0] su0s
35 LOT 53 4 3L plaisslen Oliys (sl Sia Ll 55 o
- S sl el 5 (S CAT [F] )0 25 aeSly
S 3 O3St 5 Ol 1) STy 055508 45 ol ZS1S]
badshe o351 ool cal by [V] 28 (o0 308 gl o 55 ST
o [A] w8 oo hablons IS5 055,08 o I 151
Ol w golew 5o CAT il Wleals OLas Sladlas (opl
i aseia (V1Y) O Kea 5 GON andllas )3 .l o oalS

@ Mie 065 o 0% U gemss 2SSl pew 5 CAT b

sl g et SRIH e Oy Ob

ol g3l 5 olaial (Ki5 sdes Kl G Olays
ol gdpe Sl OU5 o 5s Ol iml) Olsea
Ob) om 05 Ob,w cpiekidS ay, Ob,w 51w olew
b o o @u SO po Ao ;3 VP Tl 5 358 0 O gums
a Wl sy Ll BV ssde YONS Jle s V] cel Gl
Now 0L (v el ol 043 21 Ol 53 Dl O
3 Fomb Olpl 53 Oyl &5 Canl skl 5,158 Jle F1-4)

J¥] ol oy 528 Sl

o1y (b9 pole 0SS ((o)s9 STgleriud 095 )l (wlid)lS )
Ol ! Jlsal (Ol oz

pole 9 Olosl 23Siils (obisy psle 89,5 (ohisg Siddsid iS5 ¥
Ol LT 3 @l o 282515 ¢ Sl

pole 23Sy (hjsy pale 09,5 (s STslsr i SASD Semls W
Oyl 3L Tp s colinn o ol ¢ lusl

1Jobuns axmygl (Ml *

09 poe 9,5 (Sl pale 238813 (Olinw o 2L 3LTp p3 Ol
240 g A ERP VENTTINN <1227V AVE 10al5
valipour.v@Iu.ac.ir :SygIsh cuwy

VVAA/P/Y A 3algd dbpsg anG 1YAA/1 /0 sl 336

¥4


https://feyz.kaums.ac.ir/article-1-3844-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-17 |

ot Sl Ol el g5 nl Cledd esls DL 5 el L
" B S5m0 b Al 53 i - 8 Sl s
AeSy D3asden G 4 ar s b aods [ gba [YOYF] 54k
75 3 CAT lamSI 8T gls i85 5 Dby Ol (s)le 5o
35 Ol ol 4 S Olley (53158 (Sl el 035 ol
5 HICT ol e Cplhs lb & g b K G
AE sp Bda b ol G (o8 p 5 () feS Ko
o5 5 MDA CAT oy s » HICT 05 ain A

A plondl Bl Ol 3 4Bl 3B )5 55150

by 595 9 g0

5 ety 53 sdd F3las b a1 aalllas ol
S 03 Ok 0w 5l adlbols 05 1Y 9, 2 YAV oL
o Ol g (o) Apd Olsleny Sljs s 5 (5545
b Koalen 51 g A plonil 0 5030 =0 905T iy o5 30y S
4 M 06y (Sdp Sylhe gy p g sSde S OV 5w
~Slow OB A 00 4S5 A 4 B eled LOT b (Ol Ol
(St Jlp & Ghlew) Ol Ol 3wl
3 g Klea Il ety 1) >l ol 5 Glssg
dllan B g 55 5l ey (A 0 s (S ol Sl
Calgys s S pdel anllas cpl 3 s> ln 1y 355 Sl
LA 58 canllas 4 39,5 slaslee 4 4z gl OT 51 L8 Y
275 5 GBIV JES sslw 05 53 4 Solas 5 sbay
e cpl slrl e e (b s AS o (5 1)
Kk 5l Godows IS 05 8 51 A Y 5 o 05 S ) A
4 A RS 08 50 5 Slpal Jse A a8 0 8 )
S s b andllas 4y 3955 b (0 g05] s 55 et W5
Sl Yoo¥o s aals (Glysg s 5 Slyseeed 0,8 OLL
oolinl (idS obe £ by L35, el s oS s pos
sbolen) o sbsolen & Ml pde (pdenS 50 59505 5
3 g sl (calis 5 YL 05l (8 e (S,
s el s ada G 51 e bl Ko )l addlan
536,00 & bl pds 5 (S5 ol (sl 355 (B8
LSl g i wly pasd 5 JS D)
B D I B R v
Absls S g g fagn Kb Sl Obwslen
Sl 5 ST wbegls, P e 5 M 3l g
098 OF 51 dry A oSS Cbsgls sla S5 9051 s g0 508

ad a g w3 ade 4w s cia Sdea HICT (s

\

O, 5 Ll o

Ulsea Ny CAT b 5wl Sals Ol Ob
LS Joo O 4 350 9 Ml las 153 Cgr 55 e ole
ool 1S5 55 & grasldonS | e 45 G O ol henS T [4]
Sl 53 psle ka4 el (T B Bl o gLl o
e I N R AN EEEPy SR
o=>is Malondialdehyde (MDA) wslis ol 8
Pl 331 4 o Ol O o 4 Sts Olley 53 W] 555
oS ol ok b andllan 53 3 VY] 3,0 45 6 VL e o
55 Ol Ol (g)ley ke I C}““ »» MDA c‘w
D pan zmen [RAY] il 5YL Wl sl L A
Slge Sl o s Sbals by
"t g Sl el VO] 4SS | s Oseml ST
iJols O Oleys 51 (U (Sl (2500 5 ol Kl
ol Slidow 18] aas 2alS 1) Slsgn g Slysewd
5 GAmSI BT s s Nl oB555 Dl ed Klesls
AT ol PIV] 45 Ko Gl Olle 53 15 el g
T s e 53 Sl o5 gy 4 Ol ) Sake
WS s [WA] sls ol L3559 Oy pad G e 04 SIS
o g e NS a6l a4 aglie 5 s5ler SOos 90 A
o Dby a3 sl fandl) st [VA] dilazils Ol 4 D OU
o Ol olo & Ve 45 (ol JI LS (s o5 O
LS S 1y Reslie 5 (53len SR 3l S S ket
@il Sl SOl 4 e Ol cpl pesde Y]
Pl 211 4 S 0T ol Ol 5 il 5 5 o e
Canser-(CRF) o 3l 86 Kaws [YV] sl S
Slosmd (e e s 4 Ui related fatigue
4 e a3 s Jlu iz gl Kl e oS Cmledd 5158
b slopls Sl jei [YY] Wb aolsl Olys 51w Obiey O

High-intensity circuit training HICT) Yu wuas
Ll s a5l 5 Sl (531m sla B350 5 S 5 Gel S
Gl (2555 Sl S Olgea Llgs Ol (pf P
CT) lopls Sy o5 252 435 5 55 (S S0l
Sl Ll S sl oS 5 op 3 g5 S Clrcuit training
e g8 ol dsb s s gh e 0)93 dsb 5o B 0L
Shay (T @ el S S Cl el by e b s
Sghgn DhelisS (B ed 090 Ky 4 e &S AS (6 IS >
g 5 VOmax) (ras 05S) S (nped g5 0
ok OLES g3k Mal gl [Y¥] Aas oo Sl 3l 1y Lilamar (Sl

PNCIPVSSERTREI SR IR HCHEC S SpTR

¥ ejw IY\" 09 |\"q/\|d\.}i B |u;a.:5 MUALBJ)


https://feyz.kaums.ac.ir/article-1-3844-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-17 |

VB o b HICT o a5 win A 3G

S 2L b K Spen S0 (el Al
‘54.;0‘-\5‘ ERE e‘gjf 9 A Ja_h VO s Rl CJ;

W

23) e Ol el 4ads Fro( e gee b:;f}f 4ads V0 wdea
‘)u‘“}"’b"; a).ud.:i;\' J(L.M AM;S\ e)La.i': J‘g.l?-
9 309 ¢.:3Lc Cy@h&-\ﬁ w‘ BE) JJ.S 0‘9; Aials fbu‘

AT e el FA s e BLL Ly Il G

HICT Cowe ol pad =V ojle Jpa

ol pal Ol IS Olads slass s oS~
(e Gas03ly 7 VY )00 o o b coml sl GU Y BIEORRY U Sokrt Fn
(e Gasole 7o VY0) 593 2 o Sl ol sl 436 Y IS e Ol Sl
(e a0l 70 VY0) 593 2 o Jld Col il 3G Y BIESERL R Sy oS~
(e Gas0dley 70 VY0) 592 2 oy Jld Col sl 36 Y SIS el ks 5l

(@)"’ 9oels 2 VYY) 595 pa o Jld ol zul 430 ¥

S e b ¥ Ay 308, omb s YL

(@,« 9003y 2 VYY) 595 e Jlad Szl 4l Y

BT G 4 Sl g 3152

ol V05l e e O 5l 4 e i 3 0 ped Al
035l B b plml mes AT B A Cole s okl
5 Xy b @3 3l Laesls 4 sl L Kb mls
Sl 0930 ol 3 ol Dgesl Loy e Al 5l
Ol st W piia 09031 i polie 5 osliiul Wosls Jolowi o 4 3w
A a5k s P<i/o0 g ls g ch.d Cmed 5 &)l 8S
@l:s
sLosls (sl Jiw U 0p5] ml Aoy @b
2 o NllesS 5 0 ol @B s sl
055 93 sl S5905] (sl 0k 03,51 F 5 ¥ Y ojled Jgli
Solsboe W& oa b U8 5 05y com sla e o b3l gty
b 53 45 ol Ol ml pmzmen (P>0/00) azily
Solstas gl (P=v/evs) CAT 5 (P=+/+++0) VOomax
(P=+/+4+) WHR (gl e 53 bl s a4y 058 55 o
sdalin g lsbme wglis (P=+/10F) MDA 5 (P=+/YAY) U3
A2y &S sl OLE bl pranen Y led Jyd>) s
839 (Y08l 55 =Y/EY) WHR Gla i gl o i
V/PY i 5a YE04) VO2Max (/0N uln 43 —+/90)

Al 53 =Y0/f) MDA 5 (-vioY i, s ve/00) CAT

R u_,.:Y a};)"}i:a_\ a};): (—\Y/\‘O

¥ ejw I“ﬂ 6593 |\VQ/\IQbT 98 |U‘a'3$ MU;L&}:

By dloms 59515 b SIS Osd 5 SR JBla b O 0
S5 o3INl AL LT s b NS Oy coslim] & g0
g 033 e 5 ekl b BME Gy s aled s
Slp Ad ambns 93 OlF 4 jo ey B p el p S S
Waist-to-hip ratio wb 55 4 w3 ;53 Cod dgwloes
23 el 593 5 oS Al 0 FSS0L 53 68 g3 e (WHR)
4 S 553 el ) s S (6 S50 O Ceamd 0 Sty
(omomen ol Szt WHR & by e slaesls (bl 30
i alous (b V/0) e YEor Oga3T 51 ealizull VOomax
-&K, Sy 3 MDA 5 CAT 4w zshe S5l gl
SLeS 5l eslimal b g 5y Coyy Koo ol A sty e
CAT ,So5lul pwlal .ad oslizal OWJT sl ZellBio
25 SeIul BB K s 5 0 il cdlad Ol Siowis
Vo by eIl b el YOr mae b
s i3y S Ob) 5o O3S 5 of & HoOp 5 J gy K
aslligs ol STy MDA (¢, 8o5lhl ulul o gden .ad
- YU b s Thiobarbituric acid sl &5 bss b
453 A=V ) YU gl 5 gl Lo 5 MDA asL
S8 Nses b (5 S 03I fa g6 OVO s I b 55 (515 Sl
gars 3l JB el YY S Sl s a5k s ) S

AT el YA (555 e aely andr )


https://feyz.kaums.ac.ir/article-1-3844-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-17 |

OL\Ken 5 Ll i

Glins Slith 5 8008) o 5l =7 o5l Jsdr

Yoy S Vos S laey S
09050 RPN 0905l 0503l oty L i
- \irAi=aviYd - 1 /0E08/A0 (W)

- \FY/8EVO/EA - \04/8E e /AP (o slw) 13
VY/AQEN O/ VY/AAENF/AY FAIAVEV/AQ FA/OVEA/ 2§ (e SAsS) 05
AL/ VA /¥ VAL AN/ WHR (%)

YY/YOE0/\Y YA/EYL0/YS YV/EFEN/YA Yo /YOEY/AA VOZmaX_
(ml/kg/min)
AAREAVALY YINYEY/SY f/84LN /¥ Y/NOEN /¥ CAT (U/ml)
Y/\AE/OA Y/$aE 0 /¥A \/AAE /08 Y/OYE/OA MDA
(nmol/ml)

Q}A)Tm LsLaa.}b Ls\ji Jlt..“....nt uf)T Cil.:.» -y o)w djwb-

Sig Oleb! ol S Kile t
UYSO —AINY-Y/OA RN “\/\OA QL) o
UYPE S\ PErNY —¥/ve RYIYH o le) 5
VOPA —A\O/OY-AAD —vre —/OAY (¢ £ 55 033
VEFE —afe/eA ey “IVAS WHR (%)
SN —B/FY-Y/YA YRV —/OYF V/Ozmax (Ml/kg/min)
YN Y/AACY/F " YR CAT (U/ml)
AV e /Fam 0¥ R ANE MDA (nmol/ml)
eSS 5 04 Sl el =Y oled s
llesS O3 O 0 a3l

p* F prx F e e

YA¥ 140 rVe ASY WHR (%)

VYA \/YEY +/¥AQ +/VAA (r,f_,L_S) 058

PVY AL ¥V VAPV V0zmax (Ml/kg/min)

«/O¥Y RN “IOVY “IVEA CAT (U/ml)

ISVY 140 rVe ASY MDA (nmol/ml)

09 09031 4 bg et (il )l 58 0951 & bgs jeit

Oly i posad 5 SAI ObMbl ke a [4] kS s
g5 ol Ao bl edasOli dalgd ol ssmse HICT
Gl )3 igad Hebay [YF] il (b lacamen )3 on e
f}).\.'....n 6|)|J Lodlu b)' St Y+ \V) bb&w 9 )x‘}.b
C‘,la.u B 6.&:&0 Cab.ﬂ HICT RSl Adesls OLES 9 -\JJJS
poskios sl diadlw OU5 O 055 5 S g o
A e S Olgen Klgs e g5 0l g 2l Sdple
Ol ol SRR @\:3 .[Y?] ;J..f JA Jha“.lm SN 3 o
-V/0Y) ﬁ‘ﬁ BL) (d,".ﬁ e}; Ve /00) CAT W ol C_’h..u ala
Ol cpl &S sl 03 8 T Sl 581 Hlsbine JSJ 4 (J s a‘,;

b M S o5 g ol kS B skas0lEs Gy

Ol i @i A J ) ol adlae I Oaa

s WHR VO s MDA CAT s, Tk 2 HICT
4 sls O gl 3 Ol Ol 1 bl 065 O 055
03 bl cedls g st 21530 VOomay s CAT oo Cih"“
Golsbas ials 0w 035 » WHR 3 MDA ., Csh
Sl I AT s 5T 0ol 51 6 CAT Ll el
SenS s O59 008 s SIS 511 W gh ﬁ;ﬂ o) el
Solew 53 CAT b wlosls 05 Soldllas .S o liblons
(V) Oes 5 GON addllas j3 b o S2alS Ol ,u
065 53 055 30 sams ST 5 s 9 CAT b Ai aseiv
~a Klg o CAT b 5 b o 2alS Sl Ol 4 Dtno

O jw 4 390 5 Sl o Rl g s e le Olse

¥ ooled Y 0,55 VYAAOLT 5 jgo | Hasd 4sbiols s


https://feyz.kaums.ac.ir/article-1-3844-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-17 |

o YOS o sl 5 HICT (505 axin A 30

S Ol denS 1 Ll 398 Slps oot 5 Sl
3 om MDA £l ol Gidod 52 sz p &S S
CAY/X0) Jju8 058 55 5 (CYO/FY) o6 05,8 45 cpyed
wond opl g8 obae 2l cpl ol L 5Ll (sl rals
25 [FP] o)l Glsgen (YOY) O1,a 5 (b ayl b
Ol O 4 Shis 063 53 MDA oo - sl a0l Godows
Sl s Kaspl Dby jei aiin £ 51 Gy Il O il b
W)en 5 oolos Ks adlhe 5 (SIS (gyls pme Sl puis
b oS I il e 2 G 51 ey sl OLES (Y21A)
b Oty O 31 adbobw 065 MDA mhau sbj ous
@B LS Sl el gl IS8 4 Il Y0 o KL
53 Boasls 800 Olime [YA] 5,05 & plhe jole Guiow
s 5 e g alp O ol 51 alge b 1, Laasil
b JgS cadlas 5500 Sg0d g g slia b ls (g S50l
s sy s s ey i b w5, JRS pae
S Rl &S cwledd GBI wdea b ki
AV sl Sas iz e 5 D e oS
5L SN W Sl e s slacsls el 5 el se
it Pz gy el Sl b dad Sy
(7 n Sl A placandy (IS DAl (Sh S5
V]38 0 )13 e gl oo il ys 31y (e e b
O 4 Mt 3131 53 (b e 03T gl s o DL aasily
Oy lp pbaby @ 5l (eal tpl 5 Al S8l Ol
PEA] &S o iz 15 Ol Olo s s b g s I
5 oiP el HICT o p0 wie cln ol ayy o
Oty Sl 0w 4 Maw Olew VOamax s
05,5 V/#f ml/kg/min) 5 (25 05,8 YF/+4 ml/kg/min)
55 (Y0 WY) O, Kes 5 Olediel Sldlas s .ad (I8
Gan Y 5 e Ol O 5 aBlob Ol ley VO,max
S b (gl o s ada A G e 85 O el
A1k ] CSl s Gl ssba s
bosilsr cnmd Jold (w250 sladeddly gty Sl
DS A s P BN - i 5o ada Y LY (feglis o el
£an Y 2\0 (sl 1y (G5 Ol b 2STa Loy 04-V0 Cond b
S Jordl ) giws das o OLE dalps S [FV] AS s 4o 5
5 K P pas O5S| myl Sl 5 S sk 4 536 H
WJ ol b Y] el 5L e e la el g
A A b e JSSn 5l o M DL b

OLiS Wl Aalgs [FY] 55 0 VOMAX o jig 35me Esb

¥ ejw I“ﬂ 6593 |\VQ/\IQLT 98 |U‘a'3$ MU;L&}:

BB ol Shasn el b bules Adl e Ol O
win K @l 3 e g (T0VY) OL,\Ken 5 Fesher iy
s LSS a5 0 5l Jols HHT a5 (ais s ads an)
e T 05290 (2leS) sl 5T i 1 oS
O%es 5 Repeka buly seen s [YV] syls <J¥s CAT
e T S| BT S b a5 s S 5,18 (Y F)
o Qe PF o 5 Kle b Ol 3l abobw Ol CAT
(wan 5o 55, aw) soslis 5 Golsp S5 o yed atan Vv
9 sl G o eemen [YA] CSL gyl e Rl
oS Jlgmal o s aiie S (Adesls OLES (Y2A) O, Ko
Ol 51 BLOLE 0L pb SlamST ST b b sl ol |
sp b bl S Lol adlbs ity spg 1) Ok
FO o Sl b Ol Oy 3 aBLObY lew G 45
JFS 5 Gl V) a8 0 8 90 4 holai Hsba L
b Ddety 25 05 8 (sl gs gl KA s (slans =10)
"‘i) QJ.:.L»V»VSJUJ,Q‘ w}o.?).: (m,:»u)m
2 HICT ol s 131 ol 5,50 55 [Y4] L5 o550
4S 3,8 o)Ll 58 S el 4 Ol F o aeildenST o gl Coady
sba g Wy oS fgud slacadpe o ¢j|.\.o S8
&U: 4 5ad 0 u:\.a‘_;)lfjb sbw!l Eob j:".\-.’,u:;s‘} O S )
s 1) CAT) lansi sl gzl el 5 sk
Jre] aas o 2l 1 5T GLdGsl, Cullad caomt )3 codeddn
5w oSsn SldanS Lol LIS, sl
Ll 5 o s ol 5 ad sk DLyl ol g2 51 (55
O s 45 das 1331 1) sded O gmltnST 5 OS £ gl
5 dsh sloSsp el b Sses Sb s Sluls sbwl
OB O e 555 5 S sl 5o Klg e S A3l DNA
e iy Dl Sl S 2,8k [FY ] asbassls
Sl US.M Lbﬁ‘-‘o b\;'r._ﬂ ,:)5 dLhJJ.:Jg 9 ‘_;‘JS.J Mas BL
[MY] aisn sap 1y 51 IS, Hlp 55 Ob 5 bl
-an R (.Ja..n gij)} QLQJJ jﬂ JAOS ui.a\s ‘Cﬁ'ﬁ’ﬁw
3 b 5 05000 GleSI BT S b s g 4 IS
S (03,5890 s 51 68 lom) 09,5800 JSH oiws 3 Shos
oSl 31 56 13T sl 5 Ko A5 pmmen [VF] 5l
slcdlsd J 5 a8 Mas ch...» 3 OsF sdowe Hliil
SHeSI BT Gy a3 Kl s S5, B
b aS e OsmmldnSTy e [F0-YO] Adbadls i
11 &y e Olylens ) 53 258 o0 yieie MDA (5,805

slrgyls S O s Cpemen Syl 3 ‘513Ylich.dJ.> VJL"

for


https://feyz.kaums.ac.ir/article-1-3844-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-17 |

4 N Oyl (55192 0155 35 5 CAT o sk Sl 5
}:; MDA P C"h»w PL LW .Jﬁ‘f bunmft C)Lbfd
A sl (s lobine oglis

& S Ao
Pt 45 G 3 Sk Oliiew alsd 4 e g L
5 SIS BT gl L5 n Dby o3 gl S o Ll 0T &
o S 0T g AdSu e 1 Olew ol lse Ol
Sbgerd @M e Olgea CRF) 0w 51 a6
O 4 M 331 3 Jlu cpdir sl 45 Calodd 3158
508 GBI 50 (Y] Wb e el Oloys 51 e Ol
SIS g ggw 4 a5 LHICT 08 aile del 418 5 ol 58
Naws 35 598 00 sl 9 3,05 g2 Ohles l sl Al
OF o 9 emlS) LS Jals g ww O w4
wals b Sl J.a.io S Slgea 1) o 03 ty ol silsn

S ealaiwl

S188 9 LS
AVSYTYAA S L aBI05,5 7 b Juol s oyl

lodd el Ol ) oI Jb ylex b S Adbe
33 0SS L8 ol 3 s G 5 KT GOl e O b 8
Al Olbeley OUSLIS 5 Lgsle (oo S (hagh ol

Aaled o el o>

References:

[1] Akbari A, Razzaghi Z, Homaee F,
Khayamzadeh M, Movahedi M, Akbari ME. Parity
and Breast Feeding are Preventive Measures against
Breast Cancer in Iranian Women. Breast Cancer J
2011; 18(1): 5-51.

[2] Asgarian F, Mirzaei M, Asgarian S, Jazayeri M.
Epidemiology of Breast Cancer and the Age
Distribution of Patients over a Period of Ten Years.
Iran Quarterly J Breast Dis 2016; 9(1): 31-6.

[3] Barrera G. Oxidative stress and lipid
peroxidation products in cancer progression and
therapy. ISRN Oncol 2012; 38(2): 1372-89.

[4] Abdel-Salam OM, Youness ER, Hafez HF. The
antioxidant status of the plasma in patients with
breast cancer undergoing chemotherapy. Open J
Mol Integrat Phys 2011; 1(1): 29-35.

[5] Kuciel R, Mazurkiewicz A. Formation and
detoxification of reactive oxygen species.
Biochemistry Mol Biol Edu 2004; 32(3):183-6.

[6] Sen S, Kawahara B, Chaudhuri G. Maintenance
of higher H202levels, and its mechanism of action
to induce growth in breast cancer cells: important

0

O, 5 Ll o

2 eSO 935 U U (s O5mS| gl das e
OKea 5 Couneya [fY] &S o g f 1) S e OF ey
40 pals b loys et aia VY (L3S 3,058 (YerV)
Sl a g b [N] el olen 3 rae 051 ol 55 )3
doyn Vbl 065 53 ams p s Ygens b pae 0551 ol
(Slodpeed dgb 53 das e DL Ll bl SalS
2 0l)s 5l (B Al pl & 5,8 o Sld S5
S 55 0l 3 oy Bl WIS o S e 05T sl Olge
bl (YY) 0L Ken 5 JONES (Jlis Ol gwas [FF] Lo
O3Stz ol el Ay B b s Ses 52
Oy s Mo Hlacy V0 s cadlyl Oloys 51 g ole YV (B e
T dWE g peer OG5 5l S Ao s YY L sbay Ol
Al 5 (YVF) 0, 5 Khouri «peman [FF] asl
Oy & N Sley OV 5 lawgie jsbay (B pae 0581 5
063 51 Soml deys Yo bloys 5l oo Y8 80k b Oy
l5s) 5 ekdplml Sldllae sl [FA] el Wl Jles b
O3St z3l e Gl s s O s
55 Sasdss Obey Ol w & Maw Olhley 55 (b e
o 319 Ol sls DL 35yl Slidod s ol S350
Al 6 lsbne g HICT o8 axia e 51 o OFploy
Aol @i, g IS pde addlas ol glacysgdon
@ ey b jaba sy e 595 b (B rae slagls

sl HICT o 05wt A C3 5w 015 o0 Guioo ]

roles of bioactive catalase and PP2A. Free Radic
Biol Med 2012; 53(8): 1541-51.

[7] Diaz A, Loewen PC, Fita I, Carpena X. Thirty
years of heme catalases structural biology. Arch
Biochem Biophys 2012; 525(2): 102-10.

[8] Alfonso-Prieto M, Vidossich P, Rovira C. The
reaction mechanisms of heme catalases: an
atomistic view by ab initio molecular dynamics.
Arch Biochem Biophys 2012; 525(2): 121-30.

[9] Goh J, Enns L, Fatemie S, Hopkins H, Morton J,
Pettan-Brewer C, et al. Mitochondrial targeted
catalase suppresses invasive breast cancer in mice.
BMC Cancer 2011; 11(1): 191.

[10] Wang M, Dhingra K, Hittelman WN, Liehr JG,
de Andrade M, Li D. Lipid peroxidation-induced
putative malondialdehyde-DNA adducts in human
breast tissues. Cancer Epidemiol Biomarkers Prev
1996; 5: 705-10.

[11] Kruk J. Overweight, obesity, oxidative stress
and the risk of breast cancer. Asian Pac J Cancer
Prev 2014; 15(22): 9579-86.

[12] Huang YL, Sheu JY, Lin TH. Association
between oxidative stress and changes of trace

¥ ejw IY\" 09 |\"q/\|d\.}i B |u;a.:5 MUALBJ)


https://feyz.kaums.ac.ir/article-1-3844-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-17 |

o YOS o sl 5 HICT (505 axin A 30

elements in patients with breast cancer. Clin
Biochem 1999; 32(2):131-6.

[13] Ray G, Batra S, Shukla NK, Deo S, Raina V,
Ashok S, et al. Lipid peroxidation, free radical
production and antioxidant status in breast cancer.
Breast Cancer Res Treat 2000; 59(2): 163-70.

[14] Khanzode SS, Muddeshwar MG, Khanzode
SD, Dakhale GN. Antioxidant enzymes and lipid
peroxidation in different stages of breast cancer.
Free Radic Res 2004; 38(6): 81-85.

[15] Abdel-Salam OM, Youness ER, Hafez HF.
The antioxidant status of the plasma in patients with
breast cancer undergoing chemotherapy. Open J
Mol Integrat Phys 2011; 1(1): 29-35.

[16] Repka CP, Hayward R. Oxidative stress and
fitness changes in cancer patients after exercise
training. Med Sci Sports Exerc 2016; 48(4): 607-
14.

[17] Bloomer RJ, Fisher-Wellman KH. Blood
oxidative stress biomarkers: influence of sex,
exercise training status, and dietary intake. Gend
Med 2008; 5(3): 218-28.

[18] Knez WL, Coombes JS, Jenkins DG. Ultra-
endurance exercise and oxidative damage:
implications for cardiovascular health. Sports Med
2006; 36(5): 429-41.

[19] Courneya KS, Segal RJ, Mackey JR, Gelmon
K, Reid RD, Friedenreich CM, et al. Effects of
aerobic and resistance exercise in breast cancer
patients receiving adjuvant chemotherapy: a
multicenter randomized controlled trial. J Clin
Oncol 2007; 25(28): 4396-404.

[20] Schmitz KH, Courneya KS, Matthews C,
Demark-Wahnefried W, Galvdo DA, Pinto BM, et
al. American College of Sports Medicine roundtable
on exercise guidelines for cancer survivors. Med
Sci Sports Exerc 2010; 42(7): 1409-26.

[21] Galantino ML, Stout NL. Exercise
interventions for upper limb dysfunction due to
breast cancer treatment. Phys Ther 2013; 93(10):
1291-7.

[22] Bower JE. Cancer-related fatigue-mechanisms,
risk factors, and treatments. Nat Rev Clin Oncol
2014; 11(10): 597-6009.

[23] Paoli A, Pacelli QF, Moro T, Marcolin G, Neri
M, Battaglia G, et al. Effects of high-intensity
circuit training, low-intensity circuit training and
endurance training on blood pressure and
lipoproteins in middle-aged overweight men. Lipids
Health Dis 2013, 12(131):1-8.

[24] Tjonna AE, Lee SJ, Rognmo O, Stolen TO,
Bye A, Haram PM, et al. Aerobic interval training
versus continuous moderate exercise as a treatment
for the metabolic syndrome: a pilot study.
Circulation 2008; 118(4): 346-54.

[25] Wisloff U, Stoylen A, Loennechen JP, Bruvold
M, Rognmo O, Haram PM, et al. Superior
cardiovascular effect of aerobic interval training
versus moderate continuous training in heart failure

¥ ejw I“ﬂ 6593 |\VQ/\IQLT 98 |U‘a'3$ MU;L&}:

patients: a randomized study. Circulation 2007;
115(24): 3086-94.

[26] Fisher G, Schwartz DD, Quindry J, Barberio
MD, Foster EB, Jones KW, et al. Lymphocyte
enzymatic antioxidant responses to oxidative stress
following highintensity interval exercise. J Appl
Physiol 2011; 10(3): 730-7.

[27] Repka CP, Hayward R. Oxidative stress and
fitness changes in cancer patients after exercise
training. Med Sci Sports Exerc 2016; 48(4): 607-
14,

[28] Emadi S, Azamian Jazi A, Hemati S. Effect of
6 Weeks of Low-volume High-intensity Interval
Training on Antioxidant Defense and Aerobic
Power in Female Survivors of Breast Cancer. Med J
Mashhad Univ Med Sci 2018; 60(6): 779-91.

[29] Radak Z, Chung HY, Goto S. Systemic
adaptation to oxidative challenge induced by
regular exercise. Free Radic Biol Med 2008; 44(2):
153-9.

[30] Gonenc A, Ozkan Y, Torun M, Simsek B.
Plasma malondialdehyde (MDA) levels in breast
and lung cancer patients. J Clin Pharm Ther 2001;
26(2): 141-4.

[31] Tupurani MA, Padala C, Kumar RG, Puranam
K, Kumari S, Rani SH. Oxidative stress/Nitrosative
stress in breast cancer. Hyderabad 2013; 1(1):14-
20.

[32] Pandey KB, Rizvi SI. Biomarkers of oxidative
stress in red blood cells. Biomed Pap Med Fac
Univ Palacky Olomouc Czech Repub 2011; 155(2):
131-6.

[33] Park SY, Kwak YS. Impact of aerobic and
anaerobic exercise training on oxidative stress and
antioxidant defense in athletes. J Exerc Rehabil
2016; 12(2): 113-7.

[34] Cazzola R, Russo-Volpe S, Cervato G, Cestaro
B. Biochemical assessments of oxidative stress,
erythrocyte membrane fluidity and antioxidant
status in professional soccer players and sedentary
controls. Eur J Clin Invest 2003; 33(10): 924-30.
[35] Fathi BZ, Dabidi RV, Ayaz A, Hoseinzadeh
M. The relationship between pro-inflammatory
markers and lipid peroxidation after water-based
regular exercise and ginger supplementation in
patients with breast cancer. Daneshvar Med 2013;
20(104): 61-76. [in Persian]

[36] Dabidi roshan V, CHobineh S, Faramarzi M.
Effect of taurine supplementation on lipid full
Aksydayvn Wistar rats after a single bout of
exhaustive endurance activities. Olympic 2006;
36(4): [in Persain]

[37] Khouri MG, Hornsbhy WE, Risum N,
Velazquez EJ, Thomas S, Lane A, et al. Utility of 3-
dimensional echocardiography, global longitudinal
strain, and exercise stress echocardiography to
detect cardiac dysfunction in breast cancer patients
treated with doxorubicin-containing adjuvant
therapy. Breast Cancer Res Treatment 2014;
143(3): 531-9.

0


https://feyz.kaums.ac.ir/article-1-3844-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-12-17 |

[38] Azamian Jazi A, Emdi S, Hemati S. Effect of
six weeks of continuous running on oxidative stress,
lipid peroxidation and aerobic power in female
survivors of breast cancer. Iran J Obstet Gynecol
Infertil 2017; 19(38): 24-32. [in Persain]

[39] Azamian Jazi A, Ghasemi Mobarekeh B,
Vismeh Z, Parsa Gohar N. Effect of 12 weeks of
selected Pilates exercise training on serum
adiponectin level and insulin resistance in female
survivors of breast cancer and its role in prevention
of recurrence. Sci J Kurdistan Univ Med Sci 2015;
20(5): 61-73. [in Persian]

[40] Courneya KS, Segal RJ, Mackey JR, Gelmon
K, Reid RD, Friedenreich CM, et al. Effects of
aerobic and resistance exercise in breast cancer
patients receiving adjuvant chemotherapy: a
multicenter randomized controlled trial. J Clin
Oncol 2007; 25(28): 4396-04.

[41] Courneya KS, McKenzie DC, Mackey JR,

O, 5 Ll o

Gelmon K, Friedenreich CM, Yasui Y, et al. Effects
of exercise dose and type during breast cancer
chemotherapy: multicenter randomized trial. J Natl
Cancer Inst 2013; 105(23): 1821-32.

[42] Paoli A, Pacelli F, Bargossi AM, Marcolin G,
Guzzinati S, Neri M, et al. Effects of three distinct
protocols of fitness training on body composition,
strength and blood lactate. J Sports Med Phys
Fitness 2010; 50(1): 43-51.

[43] Jones LW, Liang Y, Pituskin EN, Battaglini
CL, Scott JM, Hornsby WE, et al. Effect of exercise
training on peak oxygen consumption in patients
with cancer: a meta-analysis. Oncologist 2011,
16(1): 112-20.

[44] Jones LW, Courneya KS, Mackey JR, Muss
HB, Pituskin EN, Scott JM, et al. Cardiopulmonary
function and age-related decline across the breast
cancer survivorship continuum. J Clin Oncol 2012;
30(20): 2530-7.

¥ ejw IY\" 09 |\"q/\|d\.}i B |u;a.:5 MUALBJ)


https://feyz.kaums.ac.ir/article-1-3844-en.html
http://www.tcpdf.org

