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Abstract:

Background: In the last decade, cancer incidence increases progressively with age and older
patients cannot participate in treatment programs due to the special physical condition and
side effects of anti-tumor drugs. Therefore, the aim of this study was to examine the effect of
six-week voluntary wheel running exercise on doxorubicin (DOX)-induced hepatotoxicity in
aging model rats.

Materials and Methods: Thirty-two Wistar male rats were randomly assigned to exercise
and control groups with 4 subgroups. All subjects received a daily injection of D-galactose
for nine weeks (100 mg/kg/day, intraperitoneally). The training protocol included six weeks
of voluntary wheel running exercise. Doxorubicin was administrated intraperitoneally
(1mg/kg/day) for 15 days. Superoxide dismutase (SOD) and apoptosis-inducing factor (AIF)
levels were measured after liver tissue homogenization by enzyme-linked immunosorbent
assay (ELISA) method.

Results: Administration of cumulative dose of DOX caused no significant decrease in SOD
and AIF levels (P=0.797, and P=0.869, respectively). Six weeks of voluntary wheel running
exercise led to insignificant decrease in SOD and insignificant increase in AIF in comparison
to the control group (P=0.377, and P=0.948, respectively).

Conclusion: According to the results of the present study, the six-week voluntary wheel
running exercise has no significant effect on DOX-induced hepatotoxicity in aging model
rats.

Keywords: Voluntary exercise, Doxorubicin, Hepatic toxicity, Oxidative stress, Apoptosis

* Corresponding Author.

Email: vdabidiroshan@yahoo.com

Tel: 0098 911 315 1509

Fax: 0098 113 530 2222 Conflict of Interests: No

Feyz, Journal of Kashan University of Medical Sciences, August, 2018; Vol. 22, No 3, Pages 267-273

Please cite this article as: Sadat-Hoseini SK, Dabidi Roshan V. The effect of six weeks of voluntary wheel running exercise on hepatic
superoxide dismutase levels and apoptosis-inducing factor after doxorubicin administration in aging model rats. Feyz 2018; 22(3): 267-73.

\ta%



http://feyz.kaums.ac.ir/article-1-3153-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-06 ]

S0 3 93SH g JU gacuas auus) g3 gen 7 ghacu g3 5l 90 F a2 s HLAIAI (o pad dB8A D
Oaeenss 39S 99 Ls 0 p g (ssallos Jas (ol yaio sLaghigo 038 53 5 g 93

*y \
K- T PIT-X WIS IS PR I Wiy | g e

oM

Ololent 45 ol (I3 ol ool 1531 4 5,5 selial O) gt e Gl Lol pen O 4 Dl 5l ans s 180 g Al
 glgs S 5o oS 0 aUls Gopesie slagls Sl J2ilse o Sl ol Lulpd foa 0w 4 M alla
33 DOX) o gy 3mS 35 51 (5L S oo 5 LS| (pjed in id S| gy ol iagh S ogyenlyl L0
RE IR R JESP I W

LA e 09 S 55 Sl 5 SRS 5 e 058 55 4 LT Hsba s A5 G al e ge e VY slan (9 9 Slge
L3S Sl aike & ety Flio 5 D son 1) 55SVE 6 O 055 p S S A I3l 4 p S e Ve Wi, L gs el oles
A sl e pfg‘-r“ V 4lhas Cogen 390V0 Stew DOX G5 s Jlos F 1 ol s Gie b el (i a5 alip
o (ATF) 550 57 S s 556 5 (SOD) 50 gamss demS 15 g s iowion A3 plonil (Flio 25 Dy ooty Oy 035 p 5 5hS
A plml 1Y By 4 4SS O gl 555 508 5

ored ks 3 (P=UASS 5 P=oVAY G i) 5 S5 sl AIF 5 SOD sk 55 (6 mis DOX razs 555 W1 igml
AP=1/8FA 5 P=4/¥W 3 jay) sl J &S 05 5 b amylio 53 AIF , SOD T 2 66 Bl f o sl

st‘ _3‘ ‘;ib LSJ'ZS S ‘_;g;-j JAU' d;‘ J‘j.\ Cﬁ L;_;L_Co'-' ua_,«: oan jw"« Ly R ol @UJ 26;4293

210 gkl Jue g;l')"""" dhgiyja MJJ‘,...SJA

5551 IS sl (S o ¢ gt 95 3 33 (5L a3 1 SAMST OB 3M9

YEV=YVY Olio AV g 08 5 315 0 OF o)led cpgd 9 S 0593 (b (2B g5 — oo aliols 95

p3lie Cdel A8 DOX b 0lys ppm 45 Cowlodd o3ls LS
a4 S e ws g ol pbie e 35 3 1y gl nl 3 YL
DOX sl o)l 5l SN Olgea 645 ol bl en
WG 4 el ol O Kiagn slel [FF] Calond abis
(Reactive oxygen species; ROS) Jlsé j5ms| slaai 5
DS 3 5anl b edd 0l Jshe S S pu
sbdl b [0] kaea DOX 51 L3U 4S8 Coam 59 Jolse
ol 3355 sl pladl 48 Wlesls 0L Ol Kiags
DOX Wl 51 (36 2,158 5 &Kt sl oo (52 00,
Sooos Sl Sl g, oL Ksags ol ST [P-AS]
35 opl diles S S 403 DOX 31 6 S o funl ol
dpen 2alST o zal b oags 35,0 cdld &S cl Jl-
b 4 el Ole) p ks Oy SlheS1 3T s S 385 g ol
St pepr Oljs cod Sl Sloy 5 2y Rl
b 5 e gYsb 5 Sl O3 L O e Sy Y gens
ol )3 INsl (S o alS (g it g ccinad 33 o Ko
ol 45l s [A] Sl ol en OUKES plu g o, oy g
Jo sln Oyl U5 2 ol 5T el 5 ogo alies

boodd el Dlaios 51 (Fp sl (a8 bl laeyys

YFA

Ao
53 02 feS sbay LSl BT w8 s kb
S skl Bl 3 ookl 3,50 LOW ju ilises ¢l 51 Ole)s
s sl 5 olem I 0L ol 4 mul )
OLS 555 5l bagyls e & cod e 65 e (S e
3 Ol geas bl y5T b (DOX) ps 55 oS 93 o3
bl Clodd 5 ld 03l Bl ol o gyls cp 5550 5 oS el
Gl 55, o S Jsa O 51 b eslizul Gliwke
WS e ey, (ASl OMas S G R Daa

.[Yg\] Sl 0 S > 9o Uh«..'a._a'j uﬂp 6\1&]}\“

Gy )5 0253315 ¢ 25509 ST8)92 0 9,5 509 SIpder b 2l el )8!
Olpal paadsl (0135 ke 88251 ¢ P30

W0lysjle olKails (S S i 0SS (obsy STsler b 9,5 bl
Ol

tJolins 03iungg ¢,3Uh *

09 pole 9 (Fr ST 031> @B sy e pulily Ol
SVIFOF - PEYY sgnagi)gs SN0 spbls
vdabidiroshan@yahoo.com :Sgyss)l cuny

VVAV/V/VY salgd gbydy A6 1¥R0/A/) - 1adlyys A6


http://feyz.kaums.ac.ir/article-1-3153-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-06 ]

e et 30 55 93 51 50 GAS ol 5 G s el

(Sigma-Aldrich, USA) ;zsV8 s 0a 035 p Sk
4 cia § Ol g PBlhe 0550 Do Gl 5o e
Solwde poler win 5l o el el VY] A4S G5 Ul e
Gobe Sl sl g wia OLL U 5 edd gy b skl
2SS ad Fy a S g wia f bl T by
2 G SBey S &S Sogecnd tad Ll s F s
S PRNCIV SR U+ FRCIE W) B Y tAa 4 e sl i
ssbh 5 Kad K S El D)een (D50 oKl
S 4 e o pl A s Slg3 4wl
s .3 505 g0 b 1) ok 03 gom dlas 45 a3 B sladd
oy sl YF Se s b gagesl 5l S p bwg edd b
win 5l ad e clasly Gams b g (Ggy 2 mee) s cole
helle g5ludde (ia atia b Oljen 45 (2o 8 aalip ooy
o2 53 55 V0 Sdsw DOX (glaey S (slasssnsl 2
RIS 5hp )5S 95 S9015 PBlawlsse G S
A sl a ‘ajfbé?a \ Wl o,sws (Pfizer, Australia)
JO sl Ay cgr W] A5 15 O 05 pSakS
oS 7 Gl S 4y A3 /8 WIS i LDOX (a5
B s by sl aes lld LS Cr Ll
55 90 L 4 G5 5l B Sl gl ol
3 om ol YA bl pled S Ga,5 odle b K
"2 04 Y S b i g el bl b yE n A
S 3 ek S e SU Aol 3l T AS e 5 saiiga
Bloy b acdl s ool I3 mle 03555 3 abolidh pians
Lk (5lo 33 3 B Bl amps A (glas 53 DA 0555 se
31 oslizal b S 23U tant AIF 5 SOD g sl v g
VU ol 5og 5l p B Vot s 5 A5 2 e 0555
05 /YN NaCl p 5 A ool pdle Sled il 2l e
A 5 KHyPO, ¢ 5 /YFF NasHPO, o8 \/$14 KCI
ool Gty Jghoes A 0355 900 (PH=V/F) e O 2 s
a3 ALY glos js azds o 590 00y o 4ads 0 Ol
ZellBio, ) 1Y sbenS 51 esliiwl b .ad 558 5ke o 5 Slu
o 3l e o edexiw AIF 5 SOD £ g (Germany
o 5 N sl o LT Sl glaesls (g
Dy SsedS Doyl 3 AE esliul  SaST, slaasls
b ealinal Laesls 055 pab o) sl 55 (K-S) G g5 el
HUls s 0031 51 e sl oo 5 4
il Slaoy S e amslis 51y 5 (MANOVA) o pizoi

R-E-G-) iy = o8 = gl = 0b1,) Q Lomins 0030 3

Y'e)\.a.:nl\'" ojjal\\ﬂﬁ\/bﬁ*i_’b‘:flu.&_é MUALA}.:

Kb nl 03 w5 2 e T Sl dsb S
U &S Wl i Ghwp ol Olmes bl ckilacdls Ofjley
@l slilys Gl Sl Golen Jdoa &5 Sy Olsle
Ul e Kledd Slyy 5 emar Sdate SIKEe Sl O
“omt R 3l O L ol (e glaslip s oS S
o a el glaly s el agh gl ) SHLls 1, ead
£ S s dbe 51 S el OF p (532508 i
0595 plxil 51 g3 aUlbyls 35,5 b o8 Olgea (lys
S ol odd 0305 BLE K3 saw 5 NS eslizal Sla,s pend
4 mly (blaml glagslen ple w5k O w4 Sl ez
Sl 4 B I V] b IE gslas O
FB Jge et rmliny S iy GlST el
LS o (536 OF b s o (slagslen 5 sialle 554 55 age
O GeSI BT b B Sl a5 b Ks s 5 VY]
g5 Aalle sl 31 53 oSl OT Uit (o Rl 51 G50
“ BT s 45 Ol 5131 4 Comd DOX Wl & 0y ey
3 el i L Ol KLl i B (GleS)
503 Pl 4 0k plSIas 5 LS e (58l
e ol o JA 5SS gdiedle Ky, LSb Cou Ll e
Al sz b ol o gaelle dis 4 g
o3liiul Ol (sla gsgasl 5 awa) cpl 53 ok ploxil Sllas
A 01K Ly daw g dadda 5 Ss5 cul 5 [VVXF] les S
A op Db ol fagn el 51 g 3s
spely S Olgea Ol 22) o) (e s S
45 <34 SOD 5 AIF 5k » DOX sl 51 5 &1 K0

el 0k plowl (gl diko ol oo (5o g0 3

by 595 9 g0
S e YV R o Sagn el ol
aﬁsp,wh UAQ"‘&:KJL:“{JL;*‘.J”?JS&'N
3 BEn 905l Nl ag Jol gl gl 3 p A Y7 05
99 Q.\Aq Ll .h.:;u \f &L:.:J K) alg..;ibji ‘h.?u & duﬁ‘
TS A)U 2 L?lu A a;; )LG;: BL) &:L.AS )}bo\.} LTS
Sostip s 9 ol op el (e 9eS g3+ 1S (bt d 1S
'JJLA @JAV\‘UY' 6u3‘fdh:aﬁjé QU‘}:’ .M)rs
\Y ‘j_\.‘...‘.‘-}) —‘;Q)L? 4"&- K] M)é 00 G YO C.J.}LJ g}';
5 i Ol 3 Sn a3l ek eys b Aidd o WK sl
s S esliul SIs13T S gons (0141 ) 3olNLl (glis

A 6|j‘ 4 rjfg;.:a oo 43‘}}) 6&.&“—» d.\.ﬁ Al;_q‘ L5|Jf

v54


http://feyz.kaums.ac.ir/article-1-3153-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-06 ]

4 G ol pdltd 28 0y 8 4 i DOXHJ 8
4 DOX 055,10 Wl (P=2/+4Y) cils duzys YF/Y Ol
b3 VA 2ol & s DOXt oy sai 05 8 sla o ge
At op o3 09 S 4 S agn sl s b gagesl O3
skl Jgdom (P=2/%VF) 555 jls goe als Hluds opl bl o
co9 8 by edd b Sl Slus 5 Jilas edasilis 58 Y
Sy e sbaia s L Ll Fa e sl

9y D 9 S Slalw

ANles 31 eslizal b ()bl Sl adS a3 eslizal (W Q

K% fL’u‘ P<e/20 g ls s ch.a,:;‘f\ ol ns SPSS

oW
039 Jols Wgagesl 035 Candy Sl Jol mls
Comd g S 3L 05y SRagn W (eon sl s O
ol 0l 031> OLES Y o led Jgdar 55 O JS O)9 4 AS Oy

e‘gjf BL «.J:"h"}i 6\.@3‘ BE b.\.} "_))"9 Pry '\A‘:d olis @\.’J

_/,..p\;- u':"h}}l auz‘jlal.adz_,»j&)) W}—\a;l.a.\i J}J}-

e ks
GAS DisComs S S3L O3y 23 0% 053 55 0% 033 Loy 5
ok S 05 SRen sl ey sl
A r=0n VE/YEY YAV/AEFE/ YFYVEFY/A o
C/OFYE/ V1 /0E¥/\ YA EEEVY YFO/VEYY/S DOX + J s
X0/ VY/AE VO YO/YEYE/A YWANEYE/O ol + s
CefrE/e \¥/YEN Y Yo/ vEYYYY YVE/PEYY/ N DOX + ¢p o5

L3 0 dﬂ..«;: S s gl K

|J J,.bb u;'..b‘gji u.&.l}:'ud\.ba}; BL) -\:S CJL:AIF}SOD

'M‘:gf ol

AIF 5SOD slis jlae Gl il 5 0ks Y o le Jsd-

ol s il slaey S 53 US il

L i -
it by 5
AIF (ng/ml) SOD (U/ml)
AATAREViZ OMYVENY/ A A+ S
FAIYALA/ Y O+ /YALA/NY DOX + J =5
FEINFES/A0 OY/\ e \E/ 0 p ol + o a3
Ve/f0EV/YYE Y4/YVEY/VA DOX + ¢ ja5

J‘u’“’n dl.&a)_}f.]a.w": a.LiJ]adLACJLM—Y A)La.«idj.le-

(Lt s Sl e e

ey £ () Ol
DOX + ¢ o3 ol + o e

\YOF/YVEYAAS Y OF1/A\VEO00 Jsl axia
VAFY/SETYON /¥ AYYF/AYEDN ¥/FY po> asia
YAYA/VEY+ 00/ AYVIALSAY/S po Gin
YEVE/ALYORY/Y VOA/TE0YA /Y poler i
YEYANEEFANS/S OAY/AVERFV/Y oy s

VEO/FYEYTAS/AY 04N/ VEFEY /P s aain
YYCA/FEOAV/Y £AY/1E1Y4/A oK

5o p3lie 4 by e glaasl o3 5 F 5 ¥ o led gl

ol s ite i il ly oS 0505T NI 5 lums

PR sy cilse glasy S 55 S CSLATF 5 SOD islie o pane i bl oo 05m51 el Yo led J

Sols e F sl b ol Slrys Dlppdome g sene L e
/fYS /A¥A $Y/ A0 v \AP/YO0 AIF (ng/ml)
ety Y/fvs Yva/vay ¥ VYAAVO SOD (U/ml)

DOX+ g 5 055 55 gl op 03 win & Ll SOD
Jﬂs K} g,r.‘.n"‘"*';ﬁj““ 6\#:}; a C,......J 6)'3&.&#4?‘;9 ui.ﬂ\s
o ja) Calazdly Aoz YA 5 ¥V Ole 4 DOX+

(P=+A\\ 4 P=vvvy

YV

L3 50) R-E-G-W Q (i 0051 gl K3 (55 !
y ol e cilide glaog 8w oyl (Y 5V ojled
055 35 SOD polis o Kle (wlul cpl 5 dias e OLE
S de2 33 VPN Ol & (5515 s o il DOX+J s
Cohe izmen (P=0VAY) ol dls Gt IS 05 5 4

\y e)LqJn |\'Y °J}°|WW|).9-:;€—-°~J -"-’j‘lgé-:-.’ M\Je\»_’b


http://feyz.kaums.ac.ir/article-1-3153-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-06 ]

e et 3 505 93 5 U 6 ol 5 LS s 03

iy

> denS|

u/ml 5u

o

£

: I
Voo

N T T T 1

At Jas

DOX + J x5 ol o s DOX + -y o3

f.ob- &a)ﬁ;&wéuwﬁ):.\ﬁ@b)th .L:.«.«S‘J._v}w C}]a..ﬂjl.gu u\ﬁ‘)gﬁivl?d W‘L:M_\ aJLo.iJ\:)u'

DOXt e pa3 05 8 53 GO cppod wia # sl 21 4 L o0
-4 AIF T Ghe3 ¥ 5 00 Hla pma g ul Bl 4 e
ods DOX +J 28 5 opllurtop o8 laeg S & Comd i 5
(P=+/38A 5 P=1/a¥A 5 54) sl

YA

Ve oo
A

ng/ml 55 01 S e, 5506

OLE Y oyl jlased 5 ¥ oslad Jydor 5l Jol s fpromen
SalS 4 e DOX+d 28 o5 5 3 DOX Wl a5 was
4 S &S 3L AIF mshu 5o s MO Hls e 2
OLE b wsden (P=AP) cal ot cpdlutd 1S 0y 8

VY
ve o
SA
5
5t
sy
g
oA : : : ,

Aot JiS DOX+ JzS e+ s DOX+ opjes

}4:‘}u&.ﬁ}}lJ‘Ndha}ﬁjé.LSQJL)ﬂﬁTSfMJ}SSUC)kw)kud‘fu\jﬁkwww—“ AJMJ\:)&J

Golwsl3T 5 gldemS| ol Gl 5 035 Jos DOX 5l
215 Sledes 15 SlaS| ST pls lie 55 151 Sl
O LBl huly men 53 [VF] XS e 5L Xy, opl
s SOD Tohe Jlssne b 5 SKI Al ekasils ol
G394 b aS cuwl DOX 635, V0 Wl 31 jus S <3l AIF
Lz p el [VEF] el pailie O Kdasn ple @S b
sbwl (Bl cowl 5 8LST o gul 30 SOD £ gaw Sl
9 Bl bl gea s Cwsl AS 53 DOX dewga ol
2 eScke ¥ 555 LDOX sl Wl a8 Wsls 0L 0 Ken
[VF] ssde A4S 3L SOD Llspme oS o ge p S 5hS
Y 35 LDOX [Kiia Gi,y5 o Sl 0dd 0dls 0L (pioean

\y oJLq.il\'* AJ}J"“*V'J‘,&J«.&} :‘:Jclab.é MUBLAJJ

395 GF &S M OLE ol faghn sbeadl

SR 4 e p FAS 05 e 10 Olges DOX e
Same b S 5 g slesl s b gagesl 05 s e
5033 GRS ke pl 5 p3e 4S <34 AIF 5 SOD 4 sl
2 DOX i o3l sams L5 SOD  ghau Sl rals
AL IRCWIIRK RO PR RV (TR WRC{ R CR NP
A3 Ea G s i P el A e e (ronen
3 A S ol il o (Bl 5 61Ky S g e
s agn ml bl p asb @il DOX reowi 553 Goo5
U oo S5 s 55l plad o 3T SISl

™A


http://feyz.kaums.ac.ir/article-1-3153-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-06 ]

e [YNYARA] spd e Ob il gl » DOX
2 b ol e glaasl o A3 JYs 51 (S ey
oss s Al kil dde gla s ge3T 5l esliiul Sl
5 4aa & S 5 eSYE o5 Jglos 5 il Wl Cogr ol
b Gy S Sl edd 5,1F S eslil W) D) g
O3l Cows 5l (a8l hnST ol o so 35SV 65 Jaloee ke
2 b gl @ 4l Wl S jsbe 5 dil-
bzl o Vg an ol 5 PY] ss8 ol e Sl
SUPnr Bl 5 Fel s s Sl S o8
4 S (B55s Sld s DOX Wl 4 aedle gla g3 g3
wop ol db s ey e i Ol sl sl
55 505 o )lal W gsgesl hwg edd b ilus 4 Olg e
wadl sla g3 go3l Lo g 0ad (b il Rle Sl Shagsy
YA DOXt o o3 055 5 jo POV st op o 058 5o
Ol sla gsgasl 51 8 Sl plu 3 S Jl= 5 5 s
53 Y] ol ond 5,155 6 ke slacilas Lles S eslizal
oSSl 48 sl 0L Ol \Sen 5 Hydock andlas i ol oo
bag e s e 10 bkl e gl
s 3 wzdls 13 DOX &g, Gaoy pome 03 & 255
bg odd oosey sacdls Kl 5 e Froee B Yeee
s 53 azdls 513 DOX (Siia Goy5 jopme 53 45 235
oSl 35 O Ken o Lien [V¥] caul o ¥Orer G AONee
e 24 paped 0g S 53 g 55,0 (b oedd b Ciles
3 FOOA a1y dzils 13 DOX p 8 e 10 5 V0 (slajso
5 5o Joled akiasilis s cpl [Y0] dles 8 5,155 2 0VYD
el (L a8 a0l plol s Al (sla g a5 SIS L
shidy (Sl o)l ple SIS 3 padse pl &S Cwl e
2 RS sleygs Rl JalS carpe LS e ghelle
35 &S s sl s DOX I a6 8L gbacawl
S 5 Glys il glaeygs 5 Lajss 51 ST slaiasy
Cylie Do g g g (S (o e 0593 Jgb b 23559 by el
@l dpam Cgr OB S Fz poeals SAS L el

..}j—.:'a oalaiw! Ji'c.p“g

S 5 Ao
Er G e ke RS SIS Ol g fgeme 5o
meeS e Wl U guS Caem p S BB AT s

B, ghedle Jde ol oo sla 550 53 yaeen g

vy

9y D 9 S Slalw

SOD gshw &5 4 pre s & ety p SAS 1 p 5 s
Sl wy 53 sRagy O5SU K s ) [Y] 2pde A8
Slagtagy 5 e pbul S 3L AIF (4l 0l » DOX
el B F e M2 g ol s (55, e plol
Coow ILE e & Fb 53 AIF 003 by btagn opl mbs
DOX a8 adies 55 A Llesls 0L 1, DOX 51 a6 J oo
sy AIF s n Sl comge silenS il M5 L
ol Bl latash b b adlas sl ml [10-1Y]
595 Oljn Jsay N5 0 b 3 3 gm LA [\VASAYY]
A1y &Sl sl O W e ummen 5 gl b
Sda Y sb glaeyga by sl O seean DOX Gl oolalas
P IO ARSI I \NAT AN A 0 g OWIC J Qs
moly gy it glaayss 5 Laes Sl eslital b ST slatasn
LBl sl il Jrdly @b Jpam 5 s cpl Jo U35
N9s g o Sl el gl &S s e LS S adlllas
gty 0 sbml e ol 5 ot Fl ada B Oy
Sl bz 01 Koy plo gl b 5 leasil ol s ,l6 DOX
(hie p el 4 Sl 03l DL ot lagtasn @b Y]
Ol s S clablee g 5 Sl oSKen liiad
SlS 4 sly S50 T 9 (55 son 53 PN gSIAmST o il
05SE &S latags wams oif b Asl alle gla sl o
=02 15 DOX Gl 51 (80 Coam 5 (555 <Id O j
SlS S S s 3 edel gk Sk les gad
ol (§3) by 3 Hilasls I3 am g5 2,40 jiaS |, (ATF s )
S kals G5ladls 5 C oy S g Jula, Bax/Bcl-2
CS Oy p sliteny laddlae OgSG [VA] Wles S
Soge &S i s DOX Wl 51 (26 ATF 7 gaw 5 (2555
4 ATF s Endo G JWsl zals G b 5l s ol 8,5
23 5klS 3l e S gl s Bbw oo Sy g5 s
s Hydock [V4] cul wadle gl gage)l Sl das
3 U= e E SO los iV ote O J1 O)Seas
5 4ls, et (S DOX G5 alip g5 55 Gy s
e ol 5 G o Shes 5 1, Sis Do 500
Wlools BLE al e S Fgr 50 B s oS o5
Sideoli 55 Dl o3 Juke 93 b &S el 0 0303 O T [VW]
Oy & el oSes DOX b ys 51 J3 ol allys g
ol ol 3 S e gileitS cgr B30 LSS
31 eslizal odd plil slaiagy mls 4 e sl [VYeNV] sl

e D s b s Al 4 e W Ll E o

\y e)LqJn |\'Y a)‘gbl\“*\/ljﬁjé.{;} ""’fld‘é?a MUe\»_’b


http://feyz.kaums.ac.ir/article-1-3153-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-06 ]

e et 30 55 93 51 50 GAS ol 5 G s el

NESHN uLi.i'a_La}T J:J":.\M BIRPREY jSJ'.J 9 2 Sl

.-\b‘éuﬁ f}\&‘ bb-\ljb

References:

[1] Marques-Aleixo I, Santos-Alves E, Mariani D,
Rizo-Roca D, Padrdo Al, Rocha-Rodrigues S, et al.
Physical exercise prior and during treatment
reduces sub-chronic doxorubicin-induced mitocho-
ndrial toxicity and oxidative stress. Mitochondrion
2015; 20: 22-33.

[2] Sadat-Hoseini SK, Dabidi Roshan V, Shojaei
Shahrokhababdi M. Effects of time courses of
treadmill training in tissue toxicity induced by
Different doses of doxorubicin in multiple organs.
RJIMS 2017; 23 (151): 31-42. [in Persian]

[3] Sakr S.A, Mahran H. A, Lamfon H.A.
Protective effect of ginger (Zingiber officinale) on
Adriamycin - induced hepatotoxicity in albino rats.
J Med Plant Res 2011; 5(1): 133-40.

[4] Zolfagharzadeh F, Dabidi Roshan VD. Pretreat-
ment Hepatoprotective Effect of Regular Aerobic
Training against Hepatic Toxicity Induced by
Doxorubicin in Rats. Asian Pacifi J Cancer Prev
2013; 14(5): 2931-6.

[5] Katsuhito N, Shuhei F, Ayano O, Hiroki K.
Protective effects of taurine on doxorubicin-induced
acute hepatotoxicity through suppression of oxi-
dative stress and apoptotic responses. Anti-Cancer
Drugs 2016; 27(1): 17-23.

[6] Alishahi A, Dabidi-Roshan V, Hedayati M.
Pretreatment Effects of Regular Aerobic Training
on the IGF System and Hepatotoxicity Induced by
Doxorubicin in Rats. Asian Pac J Cancer Prev
2013; 14 (12): 7427-31.

[7] Jamali N, Dabidi Roshan V, Sadat-Hoseini SK.
Hepatic damage and oxidative Stress induced by
acute administration various dosages of Doxo-
rubicin: Pretreatment Effect of six weeks regular
aerobic exercise. Urmia Med J 2016; 27(4): 310-
20. [in Persian]

[8] Sadat-Hoseini SK, Dabidi Roshan V. The
Interactive Effects of two forced and voluntary
exercise training method and Nanocurcumin sup-
plement on Doxorubicin-induced Hepatotoxicity in
aging induced by D-galactose. Tehran Univ Med J
2017; 24 (11):807-816. [In Persian]

[9] Waltke LJ. An Overview of Cancer Rehabi-
litation and Exercise in the Literature: Promoting
Increased Referrals to Improve Oncology Out-
comes. J Patient Cent Res Rev 2014; 1(3): 137-
141.

[10] Campisi J. Aging, Cellular Senescence, and
Cancer. Annu Rev Physiol 2013; 75: 685-705.

[11] Fu C, Wang T, Wang Y, Chen X, Jiao J, Ma F,
et al. Metabonomics study of the protective effects

\“e)l...:.|\'\‘ ojjal\\ﬂﬁ\/bﬁ*i_’b‘:flﬁj MUAL&}.}

S1osu8 g i
)l wbOLL b 3l e Jeol ol dl
MBils 3355 pake 5 G Twp oSl Cgas A
O Rin g5 o gipedy ol VYPAYY o Ky US L 01,50

of green tea polyphenols on aging rats induced by
d-galactose. J Pharm Biomed Anal 2011; 55(5):
1067-74.

[12] Lee J, Cho JY, Kim WK. Anti-inflammation
effect of Exercise and Korean red ginseng in aging
model rats with diet-induced atherosclerosis. Nutr-
ition Res Pract 2014; 8(3): 284-91.

[13] Hydock DS, Lien CY, Jensen BT, Parry TL,
Schneider CM, Hayward R. Rehabilitative exercise
in a rat model of doxorubicin cardiotoxicity. EXp
Biol Med 2012; 237(12): 1483-92.

[14] Ashrafi J, Dabidi-Roshan V, Zolfagharzadeh F.
Tissue toxicity Induced by Doxorubicin in rats:
protective role of aerobic regular exercise. Urmia
Med J 2014: 25(4): 353-62. [in Persian]

[15] Sardao VA, Oliveira PJ, Holy J, Oliveira CR,
Wallace KB. Doxorubicin-induced mitochondrial
dysfunction is secondary to nuclear p53 activation
in H9c¢2 cardiomyoblasts. Cancer Chemother
Pharmacol 2009; 64(4): 811-27.

[16] Moreira AC, Branco AF, Sampaio SF, Cunha-
Oliveira T, Martins TR, Holy J, et al. Mitochondrial
apoptosis-inducing factor is involved in doxo-
rubicin-induced toxicity on H9¢c2 cardiomyoblasts.
Biochim Biophys Acta 2014; 1842(12): 2468-78.
[17] Siu P, Bodyak N, Bae S, Rigor D, Kang P.M.
Doxorubicin induces caspase-independent apoptosis
in transgenic mice overexpressing CrmA.
Circulation 2006; 114: 11532.

[18] Ascensao A, Magalhaes J, Soares JM, Ferreira
R, Neuparth MJ, Marques F, et al. Moderate endu-
rance 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.

[19] Courtney SM, Kim JH, Macias BR, Canon CN,
Lawler JM. The effects of exercise on caspase-
independent mitochondrial proteins in regards to
age-related apoptosis. Int J Exerc Sci 2009; 2(1):
37.

[20] Lien CY, Jensen BT, Hydock DS, Hayward R.
Short-term exercise training attenuates acute doxo-
rubicin cardiotoxicity. J Physiol Biochem 2015;
71(4): 669-78.

[21] Marques-Aleixo I, Santos-Alves E, Balca MM,
Moreira PI, Oliveira PJ, Magalhaes J, et al. Physical
exercise mitigates doxorubicin-induced brain cortex
and cerebellum mitochondrial alterations and cell-
ular quality control signaling. Mitochondrion 2016;
26: 43-57.

yvy


http://feyz.kaums.ac.ir/article-1-3153-fa.html
http://www.tcpdf.org

