[ Downloaded from jssu.ssu.ac.ir on 2023-04-03 ]

[ DOI: 10.18502/ssu.v31i1.12334 ]

VPV /eQ/e 2080 yo & )6 O3 (Bgo dngels (Sl pele oA idgfy (oole aloo

S T 03 Gl 2 02095 395 Juogil B pa0 9 (53190 (33 03
Ql.b}w L~ Jb ool SV 90 u.ls Qéb 49 MDA § SOD éCaté GPX
Ol 39S 99 b (o 33 36 43 (W by

Tosl3pbls pusly 53l (Aethiss T SLE (T e 36l duasiio dama

by Al

Sgasme oyl Ly as o slacdl o calise o)l5e s @ aS il lagls yu Elgl Loy ;013118 59,18 rncng gunS 9o tdoio
Lo T 03 Ol |y o5 555 Jsogils By mng (55l (0 losjod il il 2mgsy i co o
<18 =éb ,s(Malondialdehyde) MDA (Superoxide dismutase)SOD (Catalase)Cat(GlutathionPeroxidase)GPX
285518 Baio 350 (ramgy S 0L (Sloyd 56,0 QU Gl b b (o L 03le (slage

VP 05 olftglesl izl Qe o Sly (0,25 50 Lo jite J 208505 5l 5 (00,8 €55 51 45 (gl nl)s ey )
9 Ommatg 95 93 jlioy 0 o3 9 rmintg )9S 93 jlom 905 93 Lo o el 09,577 @y (Dol jeboay (o UL g
el MCA- L2 la ol b by b jos Sl oty s JoSio 5 (55158 (52 503 «Crmmnnin 55 99 Jlon 5 eosS 55 3L JoSie
=l (lon iy (32,5 Y05 VANV TV (sl 50 5 adye & olasi ay (Blac 5 & )90 4 MATKG Y g yguuS 90 o
Voo 593l (oS 959l Bran g adds p eVAQNF Y Jold atia 90 5o 50 (o 5l Cee e l33I L 5, TV e 4 atis o
L Slgls amse8 09 Jloy Cgz 50 9 adyb 95 uil,lg 5JUT L g SPSS version 16 L oo (5 ,5lae> slaools .04 Mg/kg
a5 plile /0 Lagygaslys (6l s el Bgiyeab B9 S 50lS S 2l LU (1905] 5 (SortSi Ssz slagasls

o (6 ,lolixe jobay Jg cuilas Gus sleeg,S ;0 SOD g MDA GPX slays oyloyo 6,850 (55lan ( ped dtan il tom b
G oline joboay s MDA 5 ol (halS o 42in & o 45 w055 55553 LaSe 0 pas (P< 0/ 05) s Cat o5 oyl a3l
&ylolime j5bay (o585 5 JaSe B yas ol o 4y (55lsm (0 ped 4t #.0l Cat sSOD GPX (slagys oyl ol 3l s
25105 SOD 3 MDAGPX 5 ok » 6,55 Ll (P< 0/ 05) w45 Cat 55 oyl il 33l oo

S9l> (l Co (B)lge 2alS 55 wlgi e Dlojen bg Iizme (95 )55 5L JoSe Bracy s3lsn (slagn yoT 16 S Al
Bl e Gy Ol & i oljlew )3 g 9S50

Ol Ol (2055555 Jra gl el Ol pos et )95 93 15 3l90 (2 o3 1G0T W0l

05 Ol 3=t 2095 395 S0 il &yt 9 (6319 (39 0 il by 03l lS ¢ allane 3l bl Sl (bl pee chme ducio 1€ L
alons - ypnnnnsg g 90 b Sloyo 3 30 S gl (3l s b o b o0lo (sl g B il ;o MDA 4 SOD Cat GPX slans 5T

STAY-YE ()T F) 05 Booo dged Sy pole olKiils imgsy ol

Ol pl e pgiino Vsl o gounl 35T 018G1> « pguiinoYasl 3319 (330 Cans 35 B3RS (o029 (55592 b 09,5 — )

LRl 015 sgallanl ST oSS cogizr Ol g5 3219 (531 Can 5 SIS ¢ o) (STgdsa 3ud 09,5 -V

Oyl Ol s0)lg5 2B -V

PPIEV-FYFOY: sy G93ine « SAN_Mir2000@Yan00.coM : ;Suig Sl Camy ¢+ ¥ 1 DF VDY DS + 10,5 (U ghunmo 0 3damns 93)3


mailto:san_mir2000@yahoo.com
http://dx.doi.org/10.18502/ssu.v31i1.12334 
https://jssu.ssu.ac.ir/article-1-5879-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2023-04-03 ]

[ DOI: 10.18502/ssu.v31i1.12334 ]

Ol 0358 0l (e (ypmmibinaSTy 24l g ()5emST KtSTy
Oy9—o —mlaSTas gls i pU a sladlo LSg5Lw
5(Cat) NI (GPX) JaraSy (55LislS ki oy
LU Ko L aS cewl (SOD) b gedapmsS] g
asle (go0ate (lpucslSe b ol o laglonnsT il . (Vo VY)
Sl oGS T adge clale gl ST 5onST el
JLs slaasss codly g g aile Sl 6518 slagy
e (H202) 58 ()35 )99 9 S5 il (15051
S S 4 e (Joko lamee (o gulonST oyl aisled
e (5 9o K2iSTg 5 bl (sloae ST,
ol (60 el daaed g wlonenSTy 5l ol> &Y game
ol St lsie 4 g 0351 4295 3550 by 5 (MDA o

sz SlagFlid (V1) 25 00 gume grilaaST ol

B ;e Gl gy 9S 93 (o Dl ST 1A e
Sloslwl an et o s ) 3l AS Canloals a8 5 )5 o
Bl o s gl 5 5 i oy gl Ol
5,5 o)l dly ST 5T pebas ol CBam b o Ysbo
ol 3,2l 53 (A5 5 bas batags cnl 5l ol gl
ity JSin (0l o S 1) Sloyogyls 9 (55559 Sl el
B9y e 590 5 (S el s pol Sl o Ll oo S
35 0529 DOX 5l (2l Jolow S Sl 625 9l 512
F5Sso (bl die 5 it Sligios plowl ol oy
s rSiny S oY sl Sl sloml 61 DOX 5] (30
Gig5= w9yl 31 (O Sl ol Jl 5o Gl 51 (230 S
2 Ao By lyie 4 S3lsm (S 2l gy B b ol
S Ol eeg5 555 5 (A (oS gld
Sae il 5 (ol Coagae 1 (2 )LS ST ]
YU o T gl 51 prlas (59 CrommontnygmeS 30
5 9—3ll 63 ofls 5 93l slS bgand 9S50

Al o0 0392 4295 3 )90 Jlnn 45 (Si9u sl Sl n

VFeY (1205959 ST 0lodh (SO g (ow 0590

8 )9S 95 (6910 (MBS 3 (33 Ly 3 (5095 55 Jowro 93l B o g (53l9R (9 poi il

9 soges Cedl M (0 15555 51 (S Olgie @ ol
Jo o il ooy aislis Glaz 10 jeg Sy Jule yaego
5 Sloydson iz om0l &l iy slaleys yol
F S gy am (Glnyd oo ain (Gloayogi
Ll iogb o0 b gl cnl loys sbogts; (nsm=ls
a5 coul ()] 5l SUe o Kamgh i slaazil aliwlie
= 5 bz SISl Sleys et slag ls el
Sl slacail o, Slas yo JPLs cozge aS wiin
Laplb o (nigls 5 (o) Sighge d8 g 08 o3
Ot 90 e Ol 90 b 0Bl o0 At b p (005
iz (YY) sl LAVIO S el 5 5 /XY ol 4o lagils
43S Oyge by Gleyd jobaie 4 Lo pulyw )3 g3k
s @l Sl Jlo Yo 5l i a8 sl s alax 51
29 )35 93 6355 (o0 )l y3 03liinsl 950 Gl s glo]
%2 lsie @ Gralel 5T b (DOX) (g5 50 02l s
Sl ool iz bl oolgils ol (slag lo 1y 5 550 9 (5 Lol
I QT 3l oolaiwl A_QT)lS S Syl ol (somo 51 ()
O3l DOX as” el oacis Ll adly jo .l 00,5 sgace
7 SR LLO) o )ls oy i sacdl 55 (2%
Sdgi 1A Cl (B S (g )9S 90 ) (LA Coro
YL o515 Jdo 4 B 15 cslico 0925 4 3T sla JIS00),
Lol ady 4o S it 655 4 5l g (6,9 e
S Ll g o gslinaSTy o it Conli
D10 yansgy9uS 90 5 (b (APOPLOSIS ) sy (533 40k

Sl s 95 ShonST T slagy 5T o iz

Bl 50 STy ey 5 geas sloagss! (2lojew
A yomie Ao 40 g odd ol sla ISl aez g adg el
41»_~o else oa);:_.wf u_a)?v . l 09 S| S ﬂ).s

T

15 5 pailSio DOX Lasss 15 s ol il
L)“’J“—“" uw‘)..ﬁ‘ J.oL..w Ld._a.c 9 09g— usl_.n.;.o Qj Sy
Slaesiss o Ltalydl 4 el 5 Edl s slanes]

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v31i1.12334 
https://jssu.ssu.ac.ir/article-1-5879-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2023-04-03 ]

[ DOI: 10.18502/ssu.v31i1.12334 ]

RICET PRI FIRVE -

plos jo ol 13 5 Ol as ol3] s yiws g diod (5,lagSS
DUl a0 5 oyl S 0B B GalesT Jole
258 Jlos!

Lol dage 4 Sllge> 6,5k sl redalesT 250
SIS i (59,9 9 ol tulejl oo o aihe o e
023 15 s 63y alid (sl lilge kel yo i
959, 5 4B Vo e 4y d4dBy (o e A ey b Buiss
A Slilgus 0,90 oyl 31 s AiZ8) ol ) dan 1059, O Do
R 25 5 Sl jobar 095 7 51 (Ko 0 Solal & 50
(O Jouz) tas 8

Bz (pl 50 gy 0590 slo

ol

ez

Doxorobisin + ;Lo

S3lg o yes + DOXOrODISIN + Lo
Curcumin Jss + Doxorobisin + L.

&5ls2 on s + CUrCUMIN oS + DOXOrObIsIN + Loy

<L Ebedoxo (Doxorubicin) 50mg/ml -yusg,eusgo
Qivges il o |, EBEWE Pharma(AUSTRIA) cs o
DOXOrubiCin = ;o5 + yarg 95 90 Jlows 09,5 -F
5l o SUlga> 09,5 ol o disease group and exercise
oS 4l ()5S 93 (55,10 Bl yd 5 ot Sl
OB aSgz o5y 0,5 Jlas (59) ain P lae an |y (8559
33,512 () el S g 05,5 L)
Lo e )5 L oo+ g 98 93 Jloon 09,5 -0
Doxorubicin Disease Group and Nanocurcumin
5 oo Sl s 5l s SUlg> 05,5 ol 4o Supplement
Sl (95,585 P JoSe et 55 93 (Sl S8k 0
S Dy d alin F Do |, (Gl bisgil ST 2555
Qis,S o (100 mo/Kglday) jlade 4y ailyg, (595

o Lepiie JyuS Bl 5l go)5 g9 5l polo 5805

55 Sl ooy (AL 2l (e Lo 5l 5 28 )50
Jolieaen 0 a S ol 0¥ Glajemme S 4y ludl ol
eleuid )5 b jige pBinle;l Sy 5l coles oLl ,]
g V7 Gipgiy (il 5o aiad (6 eSS alllae 50 o
Glilges 5l atan can b 2l e LBaID /s L o0be
50 Sllgs aios 65lam 5 (2,5) ol jewl sl

g0 09,5 ) Jsox

oobe 2 Gl
ool 4 G2
oole 2 G3
oole i3 G4
ool 5 G5
oole i3 G6

=l 50 (CO) Healthy Control, o/l ;S 09,5 -\
2 sz 3y9 SladS e s g v by 03
ety

3leg, S oyl ,o Control disease b J,uS jlows 09,5 -
¥ dhwg 4 4TL Jobs 85, 51 by by Wl 520
Sl iy lan il 5 Spe & Jobe (gekes S
sbadobw (Ol bawg j9055 e 5 (o s 5 s 5ol
39VF NV Sl g BF A9 iy yo Gl
2 sl (Sl p 9095

Disease group L s j5uS 90 B pan + jlow 09,5 =Y
5 e Sllgu> 09,5 ! j0and doxorbicin consumption
O ygmo 4 4hn £ Sae 4 (2 MO/Kg/day) ol Sl
Sl TONATVAFND L ajg) 09 S o5

VFeY (0205959 (ST 0lodh (SO g (ow 0590 O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v31i1.12334 
https://jssu.ssu.ac.ir/article-1-5879-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2023-04-03 ]

[ DOI: 10.18502/ssu.v31i1.12334 ]

Sl 0390 dnogi Glaasie g (IS0 5165lgn (p ped aoliy
DS g el el Gl Ghlew Sl 0o Do
L oS Sud pllw 0,8 6l 457 (o pod sl 5wl (2
o ol s 4y e Slows 6l el (Soe 3,0 Lasgie
S 53 Lagio iy 5 S0 gy ol ol 05 il
el o yad ol [S5g 5 g3lalidl 1 uy 0 4385
T 9 Asan yid Soe d celaiul oy el el ol 2]
oy ,3 15 and> Te legose a5 glaids Yo atin |5 4l
oliinl (03 plowl cg pol G p0 ol |yl abg e
s Ambers 4 (Y- +)) ;l,LSen g Lanari asllae ulol,
sola sl ba Sog03l (09 Sl s azg5 L (Ve o F) ] Sen
Oyge opl A cals plas! gl w LngggSo}n)”‘ FTIFLIRYY
VE pgo aian g0 N F Cansu alan g0 0 )05 gl e s aS
Dy ool a8, S a0 aiBs e VA BT atan g0 0
oual ¥ Jgazr ) (el by, il Doe 5 Sy olie
Sob 5l aS 0g nl (e 005155 95 Gngs (b e
gt osliinl (93 4 la g SG 25 sl (o Sl

8 )9S 95 (6910 (MBS 3 (33 Ly 3 (5095 55 Jowro 93l B o g (53l9R (9 poi il

‘)_ASaﬁ"' O_v)_o_v+ u.._m...aj)}uSB.b)l_A.u OB)J—?
Doxorubicin Disease Group, L ye,sS,554L5
03,5 oyl ,o Nanocurcumin Exercise and Supplement
Ot y3eS 93 Sl 8L 3 5 b (Slb s 5l ey DUl
A ailyey pyed L lojen g 050,5 (p pel atan £ o a
D50 4 eSS 5 JoSe (100 mg/Kglday) jlais
20,5 28l o (GlglE) Slas
Ol by Wl gz :0blgaa (30,5 (Sl puw 09
Ol gl gl Jokw b 5l a5 4TL Jobo 8o, 5
DMEM Lo 30 La Jolow o colatwl 0gy oy (g )l >
Glawl oo 00 WS s s wan Ve gyl F12
CO2 sol> ol 5 6lo a0 YV [5ibeSSl )5 nnlogy ool
LY ISP S BV ORIR R WS NGO SR WSS
Sy 4l gulr pj Ojpe 4 Jobe olee G laSge
25295 o) g (e itd Sl S ol 1) D9t ee B
Gy ES9d m Su 0 Slb s la sl (plgan Langs
Lot (Gl jo09 Gl b5V (1Y 5l (03
AOY) wols p...«.».o.a )Ja.u.).a 6&09; L

LS"'i)N J&)g).z)é oolaiul é)jnwzju::\ln g Y Jsd.?

0395555 P JeSe Sl (ol (2)lse helS 5 e S
Sl Y5 JgmS O y50 4 SINACUrCUMIN o oolaze!
S Sl JoanS 52 50 (00)55 555 95 o5 (e ¥
sloog, S slaige 4 a5 ol (5l 5 (1) Lwsgil ST

VFeY (1205959 ST 0lodh (ST g (ow 0590

V¥ Je!
V¥ Py
\# g
\F P)Lé?..
YA pe St
YA o

A Sl do g Lo i 595 595 90 JmoSo 8l 40 (b9
098 555 s ame Gy (o yiwd 3 03 e il
ALl (yragS 595 5l eolitil pr 2 (bl JSie lgie 4,

u..\_> = QSLJ g_:La...a.’;u“ 5 > > "y&.’;u”" 5 u.s‘ o Sl 00

O3 (9ot (Sloyd = (Sl lous g (S pele oSS aloeo


http://dx.doi.org/10.18502/ssu.v31i1.12334 
https://jssu.ssu.ac.ir/article-1-5879-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2023-04-03 ]

[ DOI: 10.18502/ssu.v31i1.12334 ]

RICET PRI FIRVE -

bl Sl 5 49 5255

SPSS version 16 ,l3ls 5 Lawg oo (5,5lae (sloosls
lys ol sl @ls 285 18 el Jolw g 425 055
5)25‘» ‘Lﬁ‘» n)‘da..;" Q)}.o L 5Cat9 MDA ‘SOD cGSH
A b)) sshie 4wl (5158 el lae Sl (5 Sike
5 98 et Mlie 5 S5 JaSa 1 slon (e
alzloo 3lam 55 gy 9590 GROS Ol 2 ¢ oS 555 S
solizwl (Two-way ANOVA) 45 bgs uibyly 3JGT 5
sloo; ooy dled Gl Slp @ie oo Jloy S
deloes b aalllas 3590 (sloog)S 5l Sy g2 33 (omyp 3590
5 «(Kurtosis) So.zs 4 (Skewness) Sg> sl asls
g pmansb B9 5 9alS Sl ogal 1 osliul b opuizen
o3l w5 L Jbsyl 9,9 (Kolmogorov-Smirnov)
3 (Bartlett’s test for homogeneity of variances)ds L
slep; Ol s clld e Gully (SRen Sl sk 4
28,5 )18 ookl 3550 anlllas 3)50 (Slrog S 30 sz 990
Al ad S La s /0 lagge;] 10 (5l gixe plans

S oMo

o Layiite S BLad g o) g9 5l pol> Gudow
o cole U og Bkl dal (56 s 3l g 0,58 O)g0
Ay ewyd Sl g B S slacusgase Ll 5l 4SSy
O50) Ol sl giogasl 5 s jgaie (il (sl goge]
p3Y Lo jasme S 4y pladl lacul jo ol oolaswl ((ow b ol
Bl & ya0 an la il 0 o ige @@L@ﬂ Slilgu
Sl el VY s il Lyl 45 Sy igds oo oyl
Bt 5 ol ay ol s ytws 5 wiad (eSS Sl el VY
S5gys bl 2 yleT g LIS 3] ol ol

d.._M.oS s_J)LJaJ o 5})._5};: J._>‘3 @)L.m‘ b‘)] oKiils Sgao

o S <) oK 25l L} 5 50 S|

J=lye plas jo .0 el (IRJAU.PIAU.REC.1400.005
Jlael SUlgus 4 8,0 g il oo e ol o ioles]

g

VFe¥ (023598 59 05l oSG g (o 0599

9O (o= Aad £ Do 4 ppblas VP cell ailyg, GB § G5
mle sl oo Gis p Sk e Gl an oS e Ve i
0,5 23l 1515 g 0 JgeurS S5

Ot 955 53 (53,10 1ttt y 5SS (59,18 G—) ¥
el . Ebedoxo(Doxorubicin)50mg/mi
9 b 5,lo > EBEWE Pharma (AUSTRIA) s %
039 P 5LS e S ke V) 090 599 Ants Slp e
bl (Blaoj Sge a4 g s 58, Hhie T L (G
o, g Saalu 4 (YY) o, g Shalizar 5 s>
Yo 9 YANYAFV L.sl'b)ﬁ) )29 4.-\.1).4 7 olows Le) (Y‘ \ ‘)
W) =53 L.lbu,ug.o L) G6 9 G5 9 G4 5G3 le.lbogjf o
3 G5 3l b el ol an an g b ez oo
SRSy Gl g gy pS 90 oaniS 23l slaog S
WWocels j0 5 oFen olin, 5 ples 659, ailes Saal 3G
S G axas ) b

5o il ps i (2o losl (g a3l sl g
a3 ) e celn Y a3 loe atde id ples]
9 WD gt C02 518 abwsgay Sllgem (5510055 9 (03
a0 -Ae gles jo al bl g abloy 8 b uew
619455 Slaariign sloyge;l loj B g demie of 5 6l
Ol 99 Voleols 05 Gl g Sdlad s 5 0
A 6]50)Lb| g,J.B M5L) )o BaX 9 BCI2 QSLQU'“"“"sJ"

2 lays ol Olhsd oy oz RNA gl 5l
Laasiges 5 ol RNA aS 555 03 cls il MRNA sl
b 05 Ol Dl (o) 2 Sl 9 75— LMRNA
s STy el 51 s a3 oolel real-time PCR
Ol o5 (2l 9 S 9y50 askd 2S5 sl 4 CDNA
55 9 Bo3 ole ol 8,5 bl Real-time PCR: a3
real-sSews jl solaxwl b A3l JyuS olse &GAPDH
PCR Sl .0 oees SYBR green G, stime PCR
oals lzs polis ulol g 2odg e Vo ol o o
VYY) ol ﬁl:;u‘ IR

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v31i1.12334 
https://jssu.ssu.ac.ir/article-1-5879-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2023-04-03 ]

[ DOI: 10.18502/ssu.v31i1.12334 ]

5 aw BaID/C osle (slasse ,o Cat ()5 Ol 2 55150 (o3
Sobel S5 5l g5 99 loys Cox 5 iy Gl s Sl
JoSo 5l p i o, K0 Dyl a4 (P=r/0 V) 09 o ixe
05 ol ol A yomie (LS 4 (5l9n (n ped (megS )5S
05 O 2 rag S 558 S ol i1 lios i o Cat
5 i ol s oL 51 oy BaIB/C osle gla jbse o Cat
39t o sime (5 ylol j i 3l gz S 99 lsyd S
S as (silyp (sl BSe Ss )l 4 (P=+/- FY)
oads Cat () ol Gl 4 onie 2l 4 aasS 555 JaSe

72 Orag S8 JeSe 5 la o yed Bl Sl pliy
Ll 5l ae Balb/C sols sla yos—- ,o Catalase 5 Lo

ool 5 3l g 9meS 50 ooy ez g iy o oo
S oo s 5 o Sas &ylie an (P<e/++ ) )ogy I sine
05 Ol (il red 3l dw 0 ST B ran (asS 555 oS
JoSe a5 plaige j0 a0 w008 oy iul;él Catalase
Cat (5 ol «silon Gyl 5l om0, (cad Bras (yragS oS
1 aS ol s gl etz e g o ool olis zals
sdle glagiss s MDA o5 b = s3ls (e Lo
ey o 5 iy s 5Ll 5l o Balb/C
s (P =+ JFAY) 5 I amme (6olel L5 5] epmnnig 9S50
MDA 05 ole 55 2 2o @ 3l s SR ©)le
03 Ot = e S 535 JaSn (ol 1Ll .l 039 3T o
5 by b oo sl 5| oy BaID/C o3l slo_ise ,5 MDA
39— I sixe (g lel ;i Sl e j9mS 90 lsyd
Sae 530 (o3 ) S 0 S ke 4y (P =1/ FA)
MDA (5 gl 2ol 4y jomie (2l & GeesS 505 JoSe
w555 JoSe 5 53l ped Jlie i cnl by el on
ALl 51 ame Balb/C ssls sl s ;o MDA 5 oLy
oLl 335 51 g S 90 Glyd Sz g (liny (b
s ol 5l K3 Ol 4y (P =+ IFAY) S s _cne
el 0391 3B MDA (55 o (eagS 58 JoSa 5 (55198
e (eegS 555 oS B an s3lge i ) RS 0 L
Ol o I g 00 MDA (5 Gl (il 40 1omie e

VFeY (1205959 ST 0lodh (ST g (ow 0590

8 )9S 95 (6910 (MBS 3 (33 Ly 3 (5095 55 Jowro 93l B o g (53l9R (9 poi il

odbe slagtgse 9 GSH (5 ol 1 s5lsm (yed ol S
Oy G g i b, L8l 5l o« Balb/C
o P=o VAR 055 o ime (g lal ;5 5l pmag jgmaS 5
GSH 05 0l 595 2 2o @ s3lse G yed J1 %0 ke
05 Ol 1= ey S 595 JaSa ol 1 Ll el 09 3o
5 ol by <@l 5 4y BAID/C osle slo g ,o GSH
352 sl re )bl ;i Sl g 95 (lsyd o
Sae ila (o3 3l a0 s ke 4 (P41 F9)
00 GSH (5 (b Gal3l 4 yonte (2l & (osS 555 JoSe
05 Ol 2 OesS 595 JoSo 5 Slen (nyed Blie STIN
5 Ol o 1 51 o BaIb/C oole sla yog0 ,o GSH
39t o sixe g lool 1l 5l (g p9mS 90 sy
oS 5 3lo e Salsd K0 ke @ (P=/TAA)
3 o Wl el 035 360 GSH (55 ol 2 (omes )5S
25k a ol A g S )eS JeSe Bpman (siler (n yeS
1 izeen 09 005 GSH (15 ey Gali8l & jomie (5 loline
o3ls slags ;5 SO0D 5 Gl 2 (s5ls o3 o
Oy G 8 g i b, L8l 5l o= Balb/C
ar P=o VoY) 05 o mime (g ylal 5 Sl g j9meS 5
SOD 05 ol 595 2 245 & 3lse el Sl Ses ke
05 Ol 2 mesS 538 JaSa (ool 1 Ll 0392 13
5 iy ol =l )y BaID/C oole (sla b5 o SOD
S5t o sime (gylel ;i 3l (g S 90 leyd S
Srae ws3lsd (nyed | b e Sos Sle 4 P <e/e )
0 SOD (5 ler Gl & 7o (2o 4 (055555 JoSo
= 095 595 oS 5 S3lae (nped i STl by e
Ol s Ll 51 ow BaID/C sols slo g0 ,0 SOD 5 \lo
osine g ybol J a5l iy jmS 50 layd S8 5 iy
5 Sl Oyl el i1 Sos ©ils a4 (P = +/910) 09
sazma Lol el 0392 362 SOD (55 ol 2 (a5 JoSo
@ 4 (egS 555 JoSe Bpan s3lgr (o3 5l RS0
ol S1P<+/+ 1) 09 00 SOD (5 by Liwliél & e

O3 (Bgio dgels (Sloyo = (Sl lous g (S pale oIS aloeo


http://dx.doi.org/10.18502/ssu.v31i1.12334 
https://jssu.ssu.ac.ir/article-1-5879-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2023-04-03 ]

[ DOI: 10.18502/ssu.v31i1.12334 ]

RICET PRI FIRVE -

(Bartlett’s test for homogeneity of s b ;9031 (&
5ol e il lg aS ols las iz o Variances)
oo adlllan 8590 (Sloog; 5 50 (o2 3)90 Sbag; Ol
Olie lm iyl 55031 P jlaiie aSg s 4y cardly oo
L - 120Y eogazmo )3 (owyp 3590 sLogyy Ol 9 Sudlad
saoLis P> /o0 as ols o1 5l g ccils J1,8 <V E
2 s g o) Ole g Selad pliae uil)ly (Koo
2 58 P80y ol B il oo adlllas 3550 (slaog S
JoSo Sl eslsn o3 Sl b)) okaie 4 09 18 Laesls
2 eesS 595 JeSe 5 (5lep (n ped Jlie Sl g (raesS 598
sheadlae slam ;5 ()2 990 slags Olo 5 Sl ol
solawl (Two-way ANOVA) as,bgs uils g 5JUT
adylogs uilyly 5IUT el (sl 45T el 1S5 4y 03Y 40,8
5 2 o g dbogs e 5T 40 GB L5 G3 clmog, 5 Lo b
S e 51 6)l0,55 5 pas Lo 4 B2 5 Gl (slaeg 5
b )by il ly 5T cnlin omagS 555 JoSo by 5 (5150
FEDS Joloz) winds 05,38 S 5IUT cpl 51130 5 o0

Gl 5L 45 (55lsm sy 51 LS Gy 45T il led
5l ee 2l 4 e )5 ,5S 5 oS sy Cal o Lagd
b osle (slagso 53 GamnngyeS9s 59)l0 b pleyd (b
Slodsho 55 md 5 55l 5l 6Ny o 6530 j5bas (o
253 A8 ol

el (ragiy ol )bl lassle s hnogi glaasily -
azan F-A o, o b 2022010 o5 L Balb C ool ige
A8 6l Ol sl sl 5] e T8 slaws a5

Ol S92 @i oo Jley (Al blis! glaassly Y
5l S = ,o Catalase 5 MDA .SOD GSH . sL»3
Sz slopadld awlne L oy 2 9550 Loy, S
L85 1,8 bl o5 (KUrtosis) So.is 4 (Skewness)
03990 )3 (o) 3,50 Lo A LS (5) (Nsz laie
15 ot Sysme SLa A i FuiS 5 +)/ABY b -V /YYD
i as ols QT shedsls J3+Y/A9A B -V/AFY sogue
ods HLas+Y L=V odgusme jo SaiS 9 (25) Nz
Ol g Sdlad (i S sl e 4 @59 G Jle

33gs 8595 1 Jlo i @398 5l (w2 3590 sl

(G2) 5 (GL) Wls J5u5 05,5 ;5 oy 3580 S0 ol 9 odlad e shrogs slo Ss ¥ Jgu

DARRREVARA PN DARAAE-IANARY
Ve oo ok [YAVA < [PYAVE-FYVY
\JERERE AR YIAYAYEV/YOYF
ATERERE VN2 VAYY V- IAPEF

(G4) 9 (G3) Oy 905 95 Gloyd St o J S 095 )0

Peroxidase Glutathion
Superoxide dismutase
Malondialdehyde
Catalase

D U (I U )

<[ YYEEL/NTY DARAAE IR AT
DAg AV SVARRIN Y/foavEY/- VYA
ATARYAE AVINA ¢4 y/Faayk./av.y
IYAYAE /YA SIYYOVE/YFAA

VFeY (1205959 ST 0lodh (ST g (ow 0590

Peroxidase Glutathion
Superoxide dismutase
Malondialdehyde
Catalase

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v31i1.12334 
https://jssu.ssu.ac.ir/article-1-5879-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2023-04-03 ]

[ DOI: 10.18502/ssu.v31i1.12334 ]

8 )9S 95 (6910 (B 3 (33 by 3 (5085 55 Jowero 93l B o g (53l9R (9 poi il

(G6) 5 (G5) (rosS 35 JoSo + Cymnrg y3mS 30 (sloyd C65 Jlomy JyS 09,5 15 (omy 2 3,90 So); Ol 3 Sedlad (o (hrogs Sla Sy 0 Jgoxr

-[0sFaE-FEYD -[00-YE-/FAFF 2 Peroxidase Glutathion
\Y/-VE5E £IPAQS VOIVOYVEE/FEQ i Superoxide dismutase
VOYYVE-/VE VYFost. /a9 8 2 Malondialdehyde
SNYFAE-/-£14 YIYSEEEV/YYNA 2 Catalase

ol s <l 51 sy BAID/C wole gl iigo 10 omsy 2 3590 51y ol 5 adled (i o rmesS )5S JoSo 5 (553l (o pos Jilie g Lol ol 5158 Jga
g y3mS 90 o yd S gyl

F--mv F-frar F-.veo

df-» df = df-» GSH
P=-ro- P-./-fq% P=-/xaA
F=.vs F - osiavy F-v/ara

df =1 df = df =1 SOD
P--./#v0 P<./oy® P--i\-y
F=-AY F=frf.0 F=-nos

df-» df = df - MDA
P-.irm P_./fq° P_./sqy
F-1a/n00 F - fivav F - vavr

df =1 df = df =1 Catalase
P<.feey® P-./-5\* P--/y.®

Al Hlo sixe yil oasms lis *

69,10 0gdll I 31 Lo &y Jlo 2 a4 Lol o )las 0425 Coous ]
aile bl jus 51 (orwsy il b0yl 30 s jguS g0

9> (il iG> Gplbrw g pea Glaygess civn Gl
D yS 5o 8 eolaiuldyge Sloydsards jo (glod S jsboa
ol ol & &Sl p S 3l vy gal, 4, waleld
Scdl 4 g wled Jos ad 90 pdiad S loie 4 Wlg oo
3 g y5S 89 mans O3 OVY) Wil o] U goes
g Ltugl Elhinal g goe (silaisr cdlad OgS w Juid
ol el (ol S (S 90 (nl (ol (Sl as)le o5

Sleyd 5o gl pl seeleuddee oolitwl o (o i

VFeY (1205959 ST 0lodh (SO g (ow 0590

@ Ol 50 e 9 Syo ol e (rags plsie 4 o

Solem opl Glp ]y slagle,s yol> Jl> j0.0g, 00 jles
Ot )9S 99 i Sloyd oot 5 Sl $in (>
b by o 4 el Sl Soge 1 S
ililie 05 oo 18 oolaul 5y50 Laylb s 5l slas S
5 G o @ a5 s g ls cpl 5 (ol eolanl
50 0Y) Cenl oads dgazme (lSHL JBe Sl ol

S ol lp ey e 9y90 0 (IS el e yol> >

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v31i1.12334 
https://jssu.ssu.ac.ir/article-1-5879-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2023-04-03 ]

[ DOI: 10.18502/ssu.v31i1.12334 ]

RICET PRI FIRVE -

g g5 90 by 0 layd 5l (AL (Sl 2)lse oy
el pesS )5S S S S ey lb IS wgmrg ol b S5 ca
cble S 50 omb (LS (G ool g (S i
G 8839 (Yaaglb b p 5ol a> 50) 52l (s olewdly
4 99)9 5 (i) &5 g odne (usSge aiile placdl &b
2 xSl Gl gl o plee 4 deges G55 Ol
‘5)041 )‘ (\f) \bj.w(sa P G0 U] )‘ ‘53.5)10 oolazwl ‘_gl.....u‘)
9 (_gj.o.».l.» (_gl.ﬁb\).al} )l oolazl La as ..\3‘0.5)5 = Q‘Mj)"
, JSie ol sl olayl o mayls sloailbels (g anly yé
s iog 0 a5 ¢l sleaills gloil 51 SO anles 2d5 e
A s b s ol a5, 15 adlllas 5,50 5
3ol Sloygyls allel ags 9590 5o lag,! blys et
c\.........v‘j )—A—: 9 ).a ool Cnd 4...@3 Sl 0 o Lﬁa)‘é
S gd d.alfj\b QSLQ),Q...L» ‘5‘>‘).|o ° d)as.\ag_el.]a_u‘ wlKwo L
abola o Slos 092 5 g)b o Shy 285 B 0 L
laailoles 0yl sl brailoles oyl (la S35 aboz 51 Sl ys,l
GRIBl rmes g Sl e jo gl jpax R cen
Colie b ain 5o omb ol > slls slagls e
oSS GReen 50 omdm glagiagh ml 4
Lo 9l ST 28 28 Clor 5nagS 595 ol slodunegil
LngJ?SJ}A )‘ ‘5‘:‘[.%05.«4‘ LQM U"‘ w‘ o0l oolaziwl ‘U‘)"‘
009 ).»Jf.j LSLQ“‘J 9 Cwgd u] e 6‘)& as 009 wLSlB)g.w
SPS Seon gl s (nesS o5 (3l sl 4 3B
51 ool a5 ols lis oyl b gued 5 cptin gl ol o
GRIPl 4 e goga> b il (eesS )5Sl JeSie
abn Foplpls (1) 008 SlasSl sl slaw sl zshw
0539 (S 9 ol A pe 50 eesS S (2l JoSe B pan
o g0l 9> Bl (e pge al> e 50 il g9
@l 05 JlarnST IT slaw 5T (2al38 Gk 51 B aly
G385, 50 Bran 9 Silgn (nped Bl LA Sl adlllas
sl bl (b ee L Ly alblar Sy o

b 4 lgioe (o AL osle sla g ;8 g oS

VFe¥ (90958 S5 0losds (S5 g (o 059

b B Caew oD 05d bl bl w
Oya8 gels Jels (cardiotoXiCity)  yawng,geSge
b glaal ool b e o8y Sl
ol iy Cdle g SV 5 IS el Slgregeo IS
b e 0arsS g atsle hns (ST i aliwlie a5 ol
et b (g )9S 90 Loy (o8 Corons bl pansilSs
Gl Jels Bses g o390 Oglite ] 559098 a5 bl
RV WS SO RN RS PSR RV { OO
d GgmmlaenSln Gl g GFeST KaiSly sladssS
Jlis ;o soby slos pealy (ST .(10) canl T oasSasls
Wl g )9S 50 alwg 4 lops b laie (A8 (2)l5e
5 iy Sy slzl despaly ool Gl (S el oud
20 @l Bl G plpe 4 oSl Say el
Goiwdgu | laimgh el ool Aoy B ol
Ol e GYsb wlb guliinl oly yes wl Kag, ol
L ool 5l o0l (o8 Conns 1) SoweliyS 5 S
goe (§099> b gl ol ilosged (555 (rmmngjguS g0
Lo G555 W bl wiz jo ol S9iS egh mli b
U oo 2 (B39 ey Sl @ a2y (Saeghy slaosls
S99 b -l Sl Jloay o od8 S8l g 5T 90 S
slocudls 4 s LaaluSTas slaps 5l guly b bLS)I 5o
Wlod ) il 1) Glars B iz iy lagiagh (S
ST s, oy iall b oolen Jlasl 4 a8
01 5T s 2 5 055 i 8 o (Sl
5 ol wallel BT a5 aese &y badshe o]
@99 U gy ol SedliSews jns &5 wiz 50 05 e
Syl a5 sy oo a4 g 0l Lcnl saile L aslist
eyl cote pelis Gk 5l Jeiml a4 58555 Sl el
ooy @ gl 5l G860 Bl I cmlaST ws
SR S 5O S e 6T sl g9
Loolen alS lafoSe I oslinul syaly ol Kangsy
oS wols las e ymagh ailes,S oy | Gleys s

@ Sloyd oo sy (B)lss LT crge (nesS )5S S pas

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v31i1.12334 
https://jssu.ssu.ac.ir/article-1-5879-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2023-04-03 ]

[ DOI: 10.18502/ssu.v31i1.12334 ]

g S Jl Gy el (Bgye (b slag o sl Sloye
s Gyuizpn 5 (V) LKan g LsalS (Y+) o, Sen
i p5l GEagh a8l b gens (TV) ()00 5 00l 0>
05,5 il 055 aalllas b 51 (Vo)1) o)5ad g dpur |
P2 58 gy pS9d b 9235 ojlac lojen colitiul o5
5 A Glam 3l o5 o)k I DOXG1 36 sl (8 oo
aile Wil e oly a1y B jengl A5 ole e eulas
ot 295 5 el Gal33 (GSH) (5365l o als
OO Semb ol g eSSt s, v
Oen 5 1geils xS o clilms ST T (slapy il
B ol )3 Bl GaegSyeS WS A1 (VY E)
seam] Lmals 5 Syl Wl alws & DOX I sl
sasl ol & e aF WS oo cliblone baogan S
as ols las (YY) ol )Sen 5 deore aslllae (yizpd 090 o
B Coew | puliae jab A (09 595) a9, ojlac
Cely DOXaS ols (lts byl b 0iS oo cablne DOX
Jio )0 355 0 oy sl g NO (e o o gine rals
&y 9 bl il saste Jloys lacodld b asszs ) ojlae
& 558 eizee 9 DOX5I (36 508 5 (8 om0
5 eS|l ol b agzs,;ojlas (Sidlrs Sl s o 5
5 ol Sldlas Las ol ol o ol ol JSSsl, 0es;
Sy90 addllae 5 g (V- 1Y) hlSen 5 (ASUV1Y) o]0
Cond guod Ghagh (| @S L (VYY) (e 5 oll
L Sh Culled Cute g Cuew s Ol ST ldllas (pl (ales
3 3 B Ceogons s ablie o liblone fole S5 (lsie
5 &Sl @ pde (YY-YE) sl alils lo |y sy guS g0
(o 35 calor Sl o @l p IS elge p2l> gl
by, a3z dié 5 OT llsem (6, Laomo (39 i
alllas Lol sl S oo Cusb) g Lo oo g e (SO0 4
a2lge 5 Wog )l Bize S5 5l &S placasgace b pol>
Al cled S pae o be e ool 5l (Sn g
G g i g sloog,S oy 4 (gl slagoges]
Ssb Jazod p3b A pae G @l p o Sl

VFe¥ (023598 59 05l oSG g (o 0599

8 )9S 95 (6910 (MBS 3 (33 Ly 3 (5095 55 Jowro 93l B o g (53l9R (9 poi il

o8 ol sladshe j95eds ssuml 3l 6 pSin wo 550
5 Plisl Ghmgh b ogean all ol @l aSop oud
st ygS 90 a5 ol oyl L:o‘;j OY) b o) Sen
5 selnST ol ol oS gire oS 0,Shee JHliS] el
b ogie jsuml Gl ol 5 Susglsibgcs cluls
oesn 5> DOX 5l ool Gl (gl G ye3 92
ly 28l ¥ 5lls colld g BaXewsll oo oglle oS
45 ols Hlis OVA) o lSad 5 LejlslS anlllas gl o5l
B guiSgie 0 Slee Pzl 4 e DOX (5,5
i S s ashiee el g sl siledls
L HSP VY otis 5 ool Ol oT slom il (5550
3 60 e ol (B glacige 15 ols ol
Lo onlply 0,8 clidlrs sennl 5 5lsn ssleJlud DOX
ool aslllas s Lad Sg gued o onl mls
aS ol las o ol aaile 4 55 (V) e WT
s MPTP aidl, ildl cowlas & 2o DOX sloyo
(Bax/Bel-Y cos 52 9 ALY lajLwls) o0 ] SiIlSw
5 Ol ey p bl Gy yed aie VY Ll gl e
e a8 DOX 51 ol (o)lse 51 190 &2 sl o el
GrSol 5 o0 eml SIS 3 MPTP ol o
9 Wl (Lo 5 GujlslS sloaidly bzl (nl is)S
5 Sk ol olSen 5 Side (G )en 5 slarnl ) Sen
&S ohler 5 dgezme lSer 5 SgeSul, e
LS s B S B e b h)S
sials g e litsl Sl s ules ids 5 DOX
ol saxie Sldllas .ol gucad il 00905 Ll o)l o)
ST sl JSGal, Sl b cmesS ysS a5 ols olas b i s
26 DNA slacunl Jleo cge ST Jud sladisS 4
Olnle 25l Ol slegin wile gilanST else
Ar e esily ladls Jole o plsie @ Sl (See
4 iz g, 554 8 cdl o DOX I 2k jens]
Flio jo gladlos 31 yngS )65 Cawl oo ools las S5b
Jeily IS 5 01y g ysmSss Sl (G008 oo

O3 (9ot (Sloyd = (Sl lous g (S pele oGS aloeo


http://dx.doi.org/10.18502/ssu.v31i1.12334 
https://jssu.ssu.ac.ir/article-1-5879-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2023-04-03 ]

[ DOI: 10.18502/ssu.v31i1.12334 ]

Ol es g ducdio duxo -

A.mlj_wa_fbul | ez i Jlegl lo,5 75> 100y
oo 1 Mo o155 Sl L Bl 55 Sl oty
Slopiig 1o 092> ol S8l )5 g ygS g0 I (AU
2 S slagiegy jrdly @it Jyax Cuz &5 25b
Sloye JoSe calizee sloo,y g0 g jee 5l eolatwl b aiw) oyl
Wgldie ol g (p el 090 Job b (o359 Dl yad LS )0

L 4 ailoe 55 ghaiie aslip bl 5l oo allis (|
3oLl L aS canl osls JunoST jgliin 5 Lol oLl cilos;
b Loy Sloyad o Sas LS lise onl den

Sl Jb sl

3,05 59z tadlio jo o ylad

OS5 el slaggivgal 5o il olfiws
le@bm“sﬁt» b Gk I ad s el 0> b iz o
5 Sy Pl a4 B Spsll Seb ) colaal das
ande 3T e el FA JBlas sl il e

s plowl (o oS
350 Slooals Byt oole Jlaix! 3l S pue

o925

A GeesS )5S P B pae aS dane L ol aslllas I

Ao el - Sen aan £ L) oy (g5lar (g el ol e
s (slo Jshoo Ciblono (ol o ol lopaslS’ 5y e
S-29 o=l b Lol ol (g y5eS 90 W 51 L0 Coons
slagiagi )3 irdly mls Jea> Ca 0gb o0 Siin

Db g (S yeS 0,98 Jab 6 S oS Jlaie jo Slnss ST

1-El-Awady RA, Semreen MH, Saber MM, Cyprian F,
Menon V, Al-Tel TH. Modulation of DNA Damage
Response and Induction of Apoptosis Mediates
Synergism Between Doxorubicin and a New
Imidazopyridine Derivative in Breast and Lung
Cancer Cells. DNA Repair 2016; 37: 1-11.

2-  Ahmadian M, Dabidi Roshan V, Leicht AS. Age-
Related Effect of Aerobic Exercise Training on
Antioxidant and Oxidative Markers in the Liver
Challenged by Doxorubicin in Rats. Free Radical Res
2018; 52(7): 775-82.

3- Xia P, Chen J, Liu Y, Fletcher M, Jensen BC, ZH
Cheng.  Doxorubicin  Induces  Cardiomyocyte

Apoptosis and Atrophy through Cyclin-Dependent

VFeY (1205959 ST 0lodh (ST g (ow 0590

Kinase 2—Mediated Activation of Forkhead Box O1.
J Biol Chem 2020; 295(13): P4265-76.

4-Alkuraishy HM, Al-Gareeb Al, Al-hussani HA.
Doxorubicin-Induced  Cardiotoxicity: ~ Molecular
Mechanism and Protection by Conventional Drugs
and Natural Products. Inter J Clin Onco Can Res
2017; 2(2): 31-44.

5-Shirinbayan V, Dabidi Roshan V. Pretreatment
Effect of Running Exercise on HSP7 and DOX
Induced Cardiotoxicity. Asian Pacific J Cancer Prev
2012; 13(11): 5849-55.

6-Van Deursen VM, Damman K, Hillege HL, van Beek
AP, van Veldhuisen DJ, and Voors AA. Abnormal

Liver Function in Relation to Hemodynamic Profile

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


https://www.jbc.org/article/S0021-9258\(17\)48752-7/fulltext
https://www.jbc.org/article/S0021-9258\(17\)48752-7/fulltext
https://www.jbc.org/article/S0021-9258\(17\)48752-7/fulltext
https://www.jbc.org/article/S0021-9258\(17\)48752-7/fulltext
https://www.jbc.org/article/S0021-9258\(17\)48752-7/fulltext
https://www.jbc.org/article/S0021-9258\(17\)48752-7/fulltext
https://www.jbc.org/article/S0021-9258\(17\)48752-7/fulltext
http://dx.doi.org/10.18502/ssu.v31i1.12334 
https://jssu.ssu.ac.ir/article-1-5879-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2023-04-03 ]

[ DOI: 10.18502/ssu.v31i1.12334 ]

Inheart Failure Patients. J Card Fail 2010; 16: 84-
90.

7-Mohajeri M, Sahebkar A. Protective Effects of
Curcumin against Doxorubicin-Induced Toxicity
and Resistance: A Review. Crit Rev in Oncol
Hematol 2018; 122: 30-51.

8-Hashemi C SZ, Dabidiroshan V. The Effect of
Pretreatment of Aerobic Training on Some of the
Pulmonary Stress Indices against the Toxicity of
Doxorubicin. Journal of Isfahan Medical School.
2020; 37(559): 1422-7.

9-Yap MY, Lo YL, Talbot K, Ong WY. Oxidative
Stress Reduces Levels of Dysbindin-1A Via Its
PEST Domain. Neurochem Int 2014; 79: 65-9.

10- Jemal A, Murray T, Ward E, Samuels A, Tiwari
RC, Ghafoor A, et al. Cancer Statistics:
Americancancer Society. CA Cancer J Clin 2005;
55(1): 10-30.

11- Ataollahi MR, Sharifi J, Paknahad MR, Paknahad A.
Breast Cancer and Associated Factors: a Review. J
Med Life 2015; 8(Spec Iss 4): 6-11. [Persian]

12- Sadat-Hoseini SK, Dabidi Roshan V,
ShojaeiShahrokhababdi M. Effects of Time Courses
of Treadmill Training in Tissue Toxicity Induced by
Different Doses of Doxorubicin in Multiple Organs.
RIMS 2017; 23(151): 31-42. [Persian]

13- Katsuhito N, Shuhei F, Ayano O, Hiroki K. Protective
Effects of Taurine on Doxorubicin-Induced Acute
Hepatotoxicity Through Suppression of Oxidative
Stress and Apoptotic Responses. Anti-Cancer Drugs
2016; 27(1): 17-23.

14- Takemura G, Fujiwara H. Doxorubicininduced

Cardiomyopathy from the Cardiotoxic Mechanisms

VFe¥ (023598 59 05l oSG g (o 0599

8 )9S 95 (6910 (AR 3 (33 by 3 (5085 55 Jowero 93l B o g (53l9R (9 poi il

to Management. Prog Cardiovasc Dis 2007; 49(5):
330-52.

15- Dasgupta A, Nomura M, Shuck R, Yustein J.
Cancer’s Achilles’ Heel: Apoptosis and Necroptosis
to the Rescue. Int J Mol Sci 2016; 18(1): 23.

16- Bishayee A, Mandal A, Bhattacharyya P, Bhatia D.
Pomegranate  Exerts Chemoprevention  of
Experimentally Induced Mammary Tumorigenesis
by Suppression of Cell Proliferation and Induction
of Apoptosis. Nutr cancer 2016; 68(1): 120-30.

17- Ascensdao A, Magalha“es J, Soares JMC, Ferreira R,
Neuparth MJ, Marques F, et al. Moderateendurance
Training Prevents Doxorubicin-Induced in Vivo
Mitochondriopathy and Reduces the Development of
Cardiac Apoptosis. Am J Physiol Heart Circ Physiol
2005; 289(2): 722-31.

18- Kavazis AN, Smuder AJ, Min K, Timer N, Powers
SK. Short-Term Exercise Training Protects
Againstdoxorubicin-Induced Cardiac Mitochondrial
Damage Independent of HSP72. Am J Physiol Heart
Circ Physiol 2010; 299(5): H1515-24.

19- Marques-Aleixo |1, Santos-Alves E, Torrella JR,
Oliveira PJ, Magalha™es J, Ascensa™ A. Exercise and
Doxorubicin Treatment Modulate  Cardiac
Mitochondrial Quality Control Signaling. Cardiovasc
Toxicol 2017; 18(1): 43-55.

20- El-Sayed EM, El-azeem ASA, Afify AA, Shabana
MH, Ahmed HH. Cardioprotective Effects of
Curcuma Longa L. Extracts against Doxorubicin-
Induced Cardiotoxicity in Rats. Journal of Medicinal
Plants Research 2011; 5(17): 4049-58.

21- Katamura M, lwai-Kanai E, Nakaoka M, Okawa Y,

Ariyoshi M, Mita Y, et al. Curcumin Attenuates

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v31i1.12334 
https://jssu.ssu.ac.ir/article-1-5879-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2023-04-03 ]

[ DOI: 10.18502/ssu.v31i1.12334 ]

RICET PRI FIRVE -

Doxorubicin-Induced Cardiotoxicity by Inducing

Autophagy Via the Regulation of JNK

Phosphorylation. Clinical & Experimental
Cardiology 2014; 5: 9.

22- Heidarzadeh A, Ahadi AM, Panahi A, Sadeghizadeh
M. Tumor Suppressor P53 Can Protect Normal
Cells Against Dendrosomal Curcumin-Induced
Apoptosis. Biomacromol J 2015; 1(2): 220-9.

23-Duarte JA, Le Nguyen B, Hyatt H. Endurance
Exercise Protects Skeletal Muscle against both
Doxorubicin-Induced and Inactivity-Induced
Muscle Wasting. Pfligers Archiv - European Journal
of Physiology 2019; 471(3): 441-53.

24-Ryan N Montalvo, Vivian Doerr, Branden L
Nguyen, Rachel C Kelley, Ashley J Smuder.

Consideration of Sex as a Biological Variable in the

VFeY (1205959 ST 0lodh (ST g (ow 0590

Development of Doxorubicin Myotoxicity and the
Efficacy of Exercise as a Therapeutic Intervention.
Antioxidants 2021; 10(3): 343.

25- Wakefield ZR, Tanaka M, Pampo C, Lepler S, Rice
L, Guingab-Cagmat J, et al. Normal Tissue and
Tumor Microenvironment Adaptations to Aerobic
Exercise  Enhance  Doxorubicin  Anti-Tumor
Efficacy and Ameliorate Its Cardiotoxicity in Retired
Breeder Mice. Oncotarget 2021; 12(18): 1737-48.

26- Ghignatti PVDC, Russo MKB, Becker T, Guecheva
TN, Teixeira LV, Lehnen AM, et al. Preventive
Aerobic  Training  Preserves  Sympathovagal
Function and Improves DNA Repair Capacity of
Peripheral Blood Mononuclear Cells in Rats with

Cardiomyopathy. Sci Rep 2022; 12(1): 6422.

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


https://pubmed.ncbi.nlm.nih.gov/30426248/
https://pubmed.ncbi.nlm.nih.gov/30426248/
https://pubmed.ncbi.nlm.nih.gov/30426248/
https://pubmed.ncbi.nlm.nih.gov/30426248/
https://pubmed.ncbi.nlm.nih.gov/30426248/
https://pubmed.ncbi.nlm.nih.gov/?term=Montalvo+RN&cauthor_id=33669040
https://pubmed.ncbi.nlm.nih.gov/?term=Doerr+V&cauthor_id=33669040
https://pubmed.ncbi.nlm.nih.gov/?term=Nguyen+BL&cauthor_id=33669040
https://pubmed.ncbi.nlm.nih.gov/?term=Nguyen+BL&cauthor_id=33669040
https://pubmed.ncbi.nlm.nih.gov/?term=Kelley+RC&cauthor_id=33669040
https://pubmed.ncbi.nlm.nih.gov/?term=Smuder+AJ&cauthor_id=33669040
https://pubmed.ncbi.nlm.nih.gov/33669040/
https://pubmed.ncbi.nlm.nih.gov/33669040/
https://pubmed.ncbi.nlm.nih.gov/33669040/
https://pubmed.ncbi.nlm.nih.gov/33669040/
https://pubmed.ncbi.nlm.nih.gov/34504647/
https://pubmed.ncbi.nlm.nih.gov/34504647/
https://pubmed.ncbi.nlm.nih.gov/34504647/
https://pubmed.ncbi.nlm.nih.gov/34504647/
https://pubmed.ncbi.nlm.nih.gov/34504647/
https://pubmed.ncbi.nlm.nih.gov/35440673/
https://pubmed.ncbi.nlm.nih.gov/35440673/
https://pubmed.ncbi.nlm.nih.gov/35440673/
https://pubmed.ncbi.nlm.nih.gov/35440673/
https://pubmed.ncbi.nlm.nih.gov/35440673/
http://dx.doi.org/10.18502/ssu.v31i1.12334 
https://jssu.ssu.ac.ir/article-1-5879-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2023-04-03 ]

[ DOI: 10.18502/ssu.v31i1.12334 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 27 Nov 2022
Vol 31| Nov 1 | Apr 2023 Accepted: 7 Jan 2023

Effect of Aerobic Training and Use of Nanomicelle Curcumin on Gene
Expression of GPX, Cat, SOD and MDA Enzymes in Heart Tissue of Balb
C Female Mice with Induced Breast Cancer in Treatment Phase with
Doxorubicin

Majid Moghiseh!, Sanaz Mirzayan Shanjani™, Abdul Ali Banaifar?, Yaser Kazemzadeh®

Introduction:Doxorubicin is a universal drug in treatment of all types of cancers, which is limited in its use
due to various side effects in body tissues, so the present study investigated effect of aerobic exercise and use
of curcumin nanomicelles on gene expression of the enzymes (GlutathionePeroxidase) GPX, (Catalase) Cat
(Superoxidedismutase) SOD and (Malondialdehyde) MDA was investigated in the heart tissue of BalbC
female rats with induced breast cancer in the treatment phase of doxorubicin.

method: This research was practical, it was experimental in terms of control of variables and it was a
laboratory in terms of place of implementation. Thirty-six BalbC mice were randomly divided into 6 groups
(n=6): healthy, patient, doxorubicin patient, doxorubicin patient and aerobic exercise, doxorubicin patient
and nanocurcumin supplement, and doxorubicin patient, aerobic exercise and supplementation. Breast cancer
induction was done with MC4-L2 cells. Doxorubicin 2mg/kg was injected subcutaneously 6 times on days
1,7,14,21,28 and 35. Aerobic program consisted of 5 sessions per week for 42 days with an increase in the
speed of the treadmill every two weeks, including 14, 16 and 18meters per minute and the use of
nanocurcumin at a dose of 100mg/kg.The data collected with SPSS version16 and two-way analysis of
variance and for the normality of the frequency distribution with skewness and non-parametric Kolmogorov-
Smirnov test were performed with a significance level of P < 0.05.

Results: Six weeks of aerobic training had no effect on the expression of GPX, MDA and SOD genes in the
target groups, but it significantly increased the expression of Catgene (P < 0.05). The use of nanocurcurmin
supplement for 6 weeks decreased the expression of MDA gene and significantly increased the expression of
GPX, SOD and Catgenes. Six weeks of aerobic training along with nanocorcurmin supplementation
significantly increased Cat gene expression (P<0.05), but had no effect on GPX, MDA and SOD gene
expression .

Conclusion: Aerobic exercises and the use of nanocurcurmin supplement separately or at the same time can
be effective in reducing the cardiac toxicity of doxorubicin in the patients with breast cancer.
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