[ Downloaded from journal .rums.ac.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17353165.1401.21.4.5.8 ]

[ DOI: 10.52547/jrums.21.4.433 ]

R Yo

Olawd ) (S pole ol KLS1S alxo

PYFFFA AP 15 YY) 0y90

S8l S59u 8T Sl asl 03 Ol 3 (w385 b a0 ol o & (S5led (2 905 W
7 Wlhan G L9 35u8 98 b Oloyd 3B 53 Ol QW1 S g S ge W

" S8l dur & Sl b1 e 36Le (GToby Sl Heze (ot T odabl” b ! Gldsle ot gu

VN £IY e o b Vo1 /+£/ 1A tokius g8 31 dShol 8l 33 161 /- FIYA 1Mol g oy g5 4 a0 Jluyf 161/ F/FY tdlie bl 5

-

ooo..&;

5 Sil9n el ol el yolo Bod Bam )l w5 Jre el sobj (2)lse Sloyd send 1BAR 9 Ao
031 me2g)35 93 L loyd 5B 50 Gk s glaige 05 Z8l sisma] sl atli B0k 2 (eesS 555

O Bolal &jg0 4 )5 Y EY (9 L Balb/e osle (g j TP 0Bl oe (225 g5 5] pol Bios e ghg) 9 Olge
GY (g 9S50 $9)ls Bpan) Jlesitjlow 09,5 G Glbpw J55 09,5 GY pllu JyuS ol el 09,8
Ol slill gz GF (s5lgn o yoit JoSiat Lot Lo 09,5 9 GO JoSiot Lot Lo 05,5 ¢GF (5ls0 (1 poit Jlocit Lo
g &b 3,5 YA o VYNEYDY olojg, jo Blas J3Io Ojgo a4 punngyeuS 50 ol oolaiwl 4T1 Jolus 00, )by
00 39) T ey digdi Qo yd TeoF e Dal b auge a0 Ve el (s5ls ( ped o 0l 95 Dlilgs d aesS )65
30y YA @ Coles 0 g e VP pgd dan ;0 g adds ;o o VT Ce i b ol aian 1o Ol i 0g aian £ ok 4 <in
s ool 48,1 Sy il ly 50T 5 baosls 5UT (gl oms, 4R

55332 o gine s ylel S5 5IBeI2 (P=e /e o)) dP=e /e o V) ¥llS 05 ol 2 5l9 (ayed 5 esS ps5 1 s laaidly
by ol Y 09,5 a4y e 75 0 09,5 ;0 Yojlewls 5 s (2l 381 S0 slwog 57 Comnd Bel2 () ol s 7 055
gy 00,5

Slr £3Y SBT3l 955 b (Glayd 55 50 (orasS 3 5 b olran @ (S3lam (i yad Yoo 16 oS At

S o @l B iy Oy D (o (g0 05 2L 0 1) Symm B Ll

O )35 95 oS eyl o p gl asS )5S «(55l9n (o3 1S 6““3‘5/

Ol il ¢ gtiadhad Ty ol ST o3 ¢ iy Sy 5 odSB13 B30 (8305258 038 s8> (gmiils -

Ol e aadal gadhal dmly okl ST oS5 ¢ by 5 odSCils ¢ 5555 5shs0 508 09,5 olstinl (U s ooty $3) =Y
yaser.kazemzadeh@yahoo.com : S xS cwy o+ VV-0PYBFIVA 155,50 - YV-OFVYYE -\ 2 yals

Ol ¢ rgadlend gtadlal dmly oSl 13T o&tils Sy o5 0aSSls (B35 Cupde 05,8 ¢ skl ¥


http://dx.doi.org/10.52547/jrums.21.4.433
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.4.5.8
http://journal.rums.ac.ir/article-1-6551-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17353165.1401.21.4.5.8 ]

[ DOI: 10.52547/jrums.21.4.433 ]

Yo

31, Kan 5 OLIsko Sl s

5 02 b o ol ladsls 0 (e 3l sl Sa3slsnsd
EXtrinsic )  ggym js 9o 3l a5 0l oo £8L livgoen
widl oo 3l (Intrinsic pathway) 5,90 g ( pathway
e 51 Boas ¢ sy 5 90 45 el 00l aseie [VY]
Gk Sl e e 35500 Seuml AWl o (LS
ST sk (5950 0 3T o ISol) Gozeen ola LS
wlid ;0 09250 Bel-2 oolgls (slopusiy y alawly 4 5 00l
SS9 605 ol VY] bl o 3asT g oS gie >,
b oo el by 28 sy s 5l (g ke (il 2 )l5
cdale bogyls cpnl 51eol; yolie famgysmSed b loys
Jdo e 44 aS ould o3 gl g ABl aes oS 0 YL
L gleys ol 50 pdocaml slopluil 5 (S5 plgie 4 oS
ol Sldllae 31 o ke [VY] ol ouls sl g ls
ao [ auluST Jobs el (s5l9n plaie Dl yoi a5 Wlosls
Ao Jolas Gl (59,55 o 4 5l Gy 95 8L o (LS
Sldllas pl zols [VF] wisd oo g euS s (g9l
S50y e Olye 4 (555 Sl 4]y lKaagsy 4z
Il @S Cean gl e e ey
aS wisls lad ladss .ol 00,5 Bglare g yguS g0
0elS Coge aialls o8l o leglie Sl ed azan A
3 VO] ogd oo Y- sLls @ V—5Lewls cos lolias
Sl ok 4 (litul (pyed wisls Glas (Adod
SbelS zolw (2alS 9 Bel2 (o859 ol (Rl e
ASTINTT 095 o0 (rne slabge o) ge Bax (129 9 4

JRSURNCR JEFRUCI JYSRSRPPLEIC JUCA R [

FRRV-P)

5 Ol (0l o sS s 5 Se Jelo uegs 05!

33 0L8 iy il Lol V] ol iy s o) e il
J o3 V] cal o0 S oy (2l 31 5 )lo @890 & et
sl e gl Glr ml sleoleys 2o
Ol o (Sl oot i Jloydgin 5 (Sleys
WSl gylew cnl Oloyd lahs) (rSemly 5l S
Polse ol alewy @ ol Glay (e (2l 098 oo
S5 4 el Gl slaely 51 (S Gleposents slag)ls
ADAS aps iz bl byl s glgil a4 Dol 5 e
lise glgl Gloys,e 00, b a Lo dSoLul il
gy S 90 [Y] wilazd 3 )15 oolatl 5,50 Loyl yu
50 a5 Sl Gloyo cands slag)ls 51 So(Doxorubicin)
L9105 o0 )8 oolinul 5 )50 oy sl 5095 glsil (ylojo
On Al slocdly (59, gom Dl G y5S 50 (590
S Gladsbe s & g s 9o o)l [0] o)l
3 smsion 1 ale 3,50 55 1, o ol sl ol a5
oobe Glacal plo o [£ -V] oS Sl 0 Caons Sl
g 50 O™
olonl a5 cewl ools lis b mogh 5l (6 lews b [A-4]
3o ORI Gk 5l g )9S 99 Langs (05 Caon
Sl g o] sla Sl Smlidl ¢ [F] oo cslaen 5] o>
ssfas] DV o] adlie Koo lases b5 shs]

99y ke oal spyaely S, L (Apoptosis)

VY Jlo of oyled oYY 6y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.4.433
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.4.5.8
http://journal.rums.ac.ir/article-1-6551-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17353165.1401.21.4.5.8 ]

[ DOI: 10.52547/jrums.21.4.433 ]

et 9338 93 0Ly 3B 33 gy mT Gl Larli 05 Oly p w68 558 O pas g Gjlgp o i U FYF

Coeno SIS gl 50 (g3len phaie Dlo yed sl ool
VY] Sl f5e Silgi oo s j905'> (53,05 51 (S50 s
I¥)
Coonl 9 D500 4 colie b g (S5 ol g SO 0
gy Sl eoliinl eas 5 (Gleys 0aliS e g, S 43l
I Gloyo et anlp LS o g &5 by lo
gy Jetmd 5 @ pd b S5ty Eel ized 5 09d 00 p
eyaste Slag)ls aiulgzl (5 )lse 5l g 39,5 Gl (leys
Wl WS B Ban i sladl g, p Gloyd (o
S35 0295 6 s 2l gy a5, cal 093
Sl Slooals (30ke 2 (eagS 595 Srae olren
Looboys 5B 50 by @l Glbyw slaige 05 il

392 (et g )9S 9
Lo 9, 9 olge

Py 4 oo (nl WSl 225 9 5l SOl Bk
o)los B AS) wb bl ool S8 g ookl
L (ool ol5T ol£3ls 5| TRTAU.PIAU.REC.1400.019
Sl 9 (SN SIS slacusgamme bl 3l 4l 4y colie
S el 009 9080 Ll sla Sogej] a4 (g yiws
58 b oolaiwl (balble) cw b ol5 bge sla Soge;]
pladl olzils M| aaS 5l 3 (lojgome S 4y iyl
3l esles OLlRl ezl Josdllygiws b Gillae o 9 02

aAlBla> Sipe 4 glbudd o ikl Oy

4;5.0.: u.us) 9 ools 6@&5.0 6)Lo—‘ =\ML‘> RUSI O 6)‘\.\4‘1

ole ¥ e oty Sl yoi il Lol il sl 550,507 0y 3
S gl s patie Semml anlp ool
S925 Dygpe wddlbior Gloy 4 Atly Sl Ol
Colas o By om0 (5,95 S Nalo Slikos
9 99hse Hyess Sy Ay e S oo Iy Rl LasLuls
OB A 5Ll 5 ¥ 5LalS o Wilgi oo (53190 20
IVF] 05 oo Gl alS 4y poeie a5 G2
o Ol gials cye alite sl
Sl 00l 428 8 IS 4 Bas e Gl s jguS 90
2000 JoSe S0 lsie 9295 59 S92 g (esS )5S
o1 sl JSGol, 0,8 Jladpd o ciuluSTas ol Sl L
Sa3alemr Ol goanie Oladllas d sl .ol ondy anslis
Fyelyoole Gl g o3ls j13 () 2990 1) (raegS 5o alises
el Slighos S o e s3slly saxie Ll )0
oeolS alox 5l 5 lae glail jo haesS 95 A wilosls L
5,5kas e paal T ol pos ¢ ol EMSs (0S (slaeans]
S5 G Wl oo (o0 Slas o 5l 5 ks 5 65Tk
iS5 asile @LmMT)é 4o oole ol VY] bl axsls
Dl 55 g i) G2 505 s 7l 5 55 ook
OF S p alasly &) (eesS )38 (63, Shos 0005 o
5 Sl e el (ol 09,0 paly slo e L
Slacaw! plp jo Golex (BB Sl e ()5 collad
9t 5 Sledo 5 Sl el MA] sas caulus]
Ol [V A L3l Sle (gl il 068 o 3256 5l 50S

sals las (LE lalllas js V] ST T zolas

VY Jlo of oyled oYY 6y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.4.433
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.4.5.8
http://journal.rums.ac.ir/article-1-6551-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17353165.1401.21.4.5.8 ]

[ DOI: 10.52547/jrums.21.4.433 ]

Yy

&‘)&0& 9 0ldsls )Lo.l}w

plxlond z)l5 mle O3l 5l o3l (sl 09, (59, 32 boom) 2
3l ahe e B il oo b ool Bal/be ol sla joge .ol
Jsbe -0 53l (@55 Olnl sy sl ails (s>
gt O gy Al 5 51 e 00l 00ls =S4T sl
NeFFELEN 0T 0 slo ) 5 as 5,les PBS L
IYY-YF] b ags Lo Jobo
Voos eelS 80k popShee Ve e Ll o
@ Slho 2 ©jgo a5 jsbly 0,55l 5 e S e
4 sl Oselee S e 9 Wod Saemr el 32,5 ]
Slp) weboe @5 i 4l 4 gulr p; Ojge
sl Olse> bawsi 5055 el 5 (g i 5 (6 55 5l
SVl om ()8 &y S 90 G Sy o Glb
e sloog,S 4 by ige o Glo s joe58 Sl b 59N ¥
oS e alge gy alliy, Dygo ar jpes
al oaslive Ll i b g 930S drwgi 4y £9,0 5053

o plonil ganog S 59, VF o

—

Sl 0ol Sge YF Jolis ()] e g (Bolai 50 1 (655
P L dges pn adlge 05 VoY (o0 )85 (59 L Balble
5 o-lly Jelos ssbel g, (bl GPOWER 53
et B9a ¥ Ll A g g +/+ D T sllas el
A Bad e 09)8 B 4y (Bolal jebay a5 0
e g Lo 095 GY Glbpw S35 09,5 GY ol
2y g Jlesd g Jlews GY (g )guSs (S3)lo 8 pan)
9 sbor 03,5 5 GO JoSo g jlod g jlor 05,5 ¢GY (55ls0

G &5lon (nyed g JoSo g loss

Z?,P(1-P)
= d2

7
Bged x> et g0
gl AT ol 08, ol ol sl g
5l> DMEMFI12 Lo ;5 o Jobor o angs ol il
ot diel Glaowl 0oy B g g5 iz paw S0y Ve
5 pSke) ek Sl 5 00
YV LsboSl po il e jo 5 e Vot Ginlogiy i

plas ol ools S wo 0 0 CO2 (g5l o Kl ax o

s Sl Sl ] S

VF o) Jlo of o)l (Y)Y 090

C)M)éﬁﬁf)bcliﬁb&qu


http://dx.doi.org/10.52547/jrums.21.4.433
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.4.5.8
http://journal.rums.ac.ir/article-1-6551-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17353165.1401.21.4.5.8 ]

[ DOI: 10.52547/jrums.21.4.433 ]

Yy

31, Kan 5 OLIsko Sl s

solo] real-time PCR lawgs y50ks Olpads oy p sl g

oS Sleolainl b jidg See Ve oz 10 CDNA jiw 0igd
O S oS i H8L Gaal lade .ol ploul cDNA i
)| A ool Jl&...;‘ Y/ 6L° ug,uj)s_._,o L Q—‘ )I )_‘_‘_]5)5_‘_‘0
Lol loogsSee a yidy Sa ) laie odd dngd (wSas

YO Sawe wolaiwl 0,50 Takara oS (gaelip 3udo g 0ol
s |48 Bl sols 13 UGl Jlo s ol jo aiido
ik 5l cDNA oSiws 5 slas! 5l Ly 598 ploxil cDNA
TR S WS KU K g PP E e RS TR ISR W
s 3l GAPDH. =ls Jxus™ 05 5 o) sealn 2k
(V Jgaz) o eolawl oligo V158

azlad 0S5 jglaie 4y DNA i iiSTy plosil 51
ploul Real-time PCR a5 ola oS 2bj,l g i 0,60
S olye 4 GAPDH (5 5 s ole ol 285
SYBR X, g real-time PCR olKiwsjl oolaiwl b d=ls
FlysSen V0 Gl o 59 Loy 0 e green
coat ey il o diged ;o 3l g e V ()l .0l plol
Fsas oolel JgegSo ¥ odale jo g 5.8, Lo jeul o
5 Olossy ol yeSee ¥ oojlyysd sanlyy sids S
bl Canig S o 40 (5 jhie o g Se AY
o9y et 4 5 S gyl 0B (618l g 00l
O oolazwl Lgc&LeT 9 B3,

ooyl oY slag)lopog 9 )0 kel 51
Real time ol&iws 4y 5 ol ] ¢ il olKisd laisgs

az,0 0% glos saloz 5l oY Clandas ol Jaus PCR

g )9S 90 b oo 518

Oyge 4 pSelS p S e V93 b g S 9
Celo Flogas YA 3 YV O F Y 0 lagg, ,o Sliw S5
IVO-YF] ol &) 09,5 Loz @ Joed i Cnped 5l o
NURPRREIC S O JCHPITUIC I
2 50 eS8 o5 e Fo g9l> a5 Sinacurcumin
057 b g (Ol ) b $i ST 08,0 3l JgunsS
3 obieb! 6l 5 0I5 1y JgmnsS 5 ooliasl 8ol lgem
L 132 5151 Jous alews ) 5151 & y90 4 (Bras 590 lade
Voo 599 L (mesS )5 o ol o3 (398 o0 odne 8y gl
FogsS 93 4 (nped 5l am el Sy p S el 0 05 (e
Ve Joles g5lsn o pes [YF ] (5gl) i onily o5 lilg>
39) T Sy Ao Aoy TP Lol b oy g0 aido
Sy b Jol e (o Sl jel 0gy dan £ e 4y alan
Caled )2 9 e V7 4 pgd atin )3 g £9,0 alBs po e\ F
IVV] sy a8 10w YA &
03 ol oy

ol e sl YE s loe atin i plodl 5 e
5 29l CO2 5 aliwy & Sllse «5 )l 5 (ol anlr
az,0-Ar gles ;o alolddl g ol alils p oS Cob s
SIS lerdon Jlod Gloj B 5 demie o5 il
Caspase9Caspase3.Bcl2.Bax sla j5lo (s 5 20
loy5oke Ol i (om0 gz ad (5 S el oS b o
zlyocenl baiges 5l o RNA a5 545 p3¥ mMRNA mhaws ;o

ik LMRNA 1 (gq, 5 cDNA gams J>lpo ;0 b ogl

VY Jlo of oyled oYY 6y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.4.433
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.4.5.8
http://journal.rums.ac.ir/article-1-6551-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17353165.1401.21.4.5.8 ]

[ DOI: 10.52547/jrums.21.4.433 ]

et 938 931 0Ly 3B 13 Gy mT Gl Larls 05 Ole g 5w sS 558 O s g Silgp o 8 b FYA

ol 5 ued 4 02 GAPDH (5 (6l 2 >0 (pl ool 090

A Tun oKiws 9wl ool olliws 4y Jlasl gles lgie

A bl plml JiS ol g jle ladiges j0 05 Glo (w2 B
wlho 290 SO il e -] o>
axkd Job ) )
. 2l J¥ »ln s o3 b
SRS
1v# Bp AGACACCCCTTCATCCAAGAA Forward Bel
TACCAATAGCACTTCGCGTCC  Reverse ¢
V¥\ Bp GTCCGGGGATCATCTCGGAGG Forward B
a
GGCTGCTCCAAGGTCAGCTCA Reverse X
AAGCTTAGTGTCCTGAGGTGC Forward
vfa Bp Caspase3
GTACCATTGCGAGCTGACATT Reverse
GCAATCCGCTAGCCATGGAGG Forward
VoV Bp Caspase9
GAGCCTGCCCGCTGAATATCC Reverse
CTCTCTGCTCCTCCCTGTTCT Forward
'Y Bp GAPDH

GAAGGCAGCCCTGGTAACCAG  Reverse

2 mesS 58 JeSe 5 (53192 yed Bl g (g ysS JeSe
ob)ly BT 5l cals e 5o 5o (cwyp 3550 slagys olo
slrosls .3y0,5 oolaxwl (one-way ANOVA) 48, S
4355 3,90 YV asens SPSS 133le 5 Jawgs oo (5,9l aex

28558 «5)L’ai Jels s

4; Bcl2 Bax «Caspase9 Caspase3 slay50ke gl

Jﬁ"\}) Sl 00 uu)‘)f ")L;um g_B‘)Ju‘ su...i)Luo " u)}‘a

Y

Golol Judxi g 4y 525
20 ey O slagiole Slild e oo by

Sl b el 5l eolinl b caslline 3,50 (sloog S 51 S,

3,5« (Kolmogorov-Smirnov) B yueml-g,5 galS

(Bartlett’s test for <di)b ae;l 8,5 13 b))l
S5 b, jskaie 4 5.5 homogeneity of variances)
alllas 8590 sloog S 50 (o) z 9590 Slagiole (bl

LoD agygesl 1o (ghlo g w285 )3 oolail 5,90

Aesilsn es A1 o)) sekie 4 w85 a5

VY Jlo of oyled oYY 6y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.4.433
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.4.5.8
http://journal.rums.ac.ir/article-1-6551-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17353165.1401.21.4.5.8 ]

[ DOI: 10.52547/jrums.21.4.433 ]

fra 0K 5 OLdslo Hld s
aefllo 3550 09,5 1 13 OF Oly duglio (Sly 48,1 &G il 519 fulowi' (130T gmrlid 9 slzo S il § puGileo —F [9el>
9 sbow 09 5
9 slow 09 5 _ _ . . . - . -
08 § Ao 9 sy 095 9 sbow 095 b yan) slowd Jyus 095 J5 095
; R Y BT U S B 9,18 S Wl .
il (F) ogosT  foko 9 S3lgn L L o L 3
e b1 o = 5lxo Syl £ 5lxo S il (commlrgus™9d  Ejlmo Blouil % b S il
Sl R
g xSl ofle  Bladimt ol xSl
oSl <)

RS Y/IYE) NV 3= 2 POV N FOX - N S BN 4 ofesS AL ofes) JAYA £ o)) JOAYY E ofesld  ofseAFSEe[es¥ Bax
#ele o) AWIYEY  [oBAFEfoYS  foYeA L o[WY o[ AYVE efeed  ofes¥¥Eofee)  o[\AYE[eed o[t/ Bel2
weleeo)  FIVED e BVE oo @ik fef [AFYEeF VBB E [+ +[sYYVE[eed [V £ [+oY  Caspase3

ERYIN
“IeAY YIFA JooBY E ofer)  ofesBAEofoo  ofesfY L ofes¥  ofes¥eikefee)  ofeshe ke [ou} e Caspase9

095 O 3 ¥ kwlS B30k Gliee adbioe o sixe
09,5 5 € JoSe g jlar 5 Lo loog 5 g € Sl s J iuS»
9 lee? 09,5 9 €S5lep (nyed 9 JoSo 5 slend 5 jler
Dol «55len (i 5 JoSe g slent g Jlee 5 logd
Slowd gyl 05,5 o ¥ 5LlS e ol cawline o sae
€G5lep (e g JoSe g jlen g slen? 05,5 5 € JaSe g
o 5 Sl 03,5 oy 2ol € Glb s J 5P 05,5 4 Cos
o €5 3l98 (2 yo3 9 JoSo 5 )loed 5 jlow 09,5 )0 (i
S3lso (n o3 1o oo LS 2als €lar g lacos 5
@ =[P AV) QLS 0 Ol eesS 5sS JeSe s
s Al Ss Ojle 4 asboes g bl Sl
039 ibin ASLlS 55 bt 2 asS y8 JoSe 5 (510

GG il 39 b (19051~ +/+0 30 (S0 Fizo gl

oy 4 aS 48, S, il g T 5l el s a4 gulis

Fas ol Glas cnl A5y e 555 JoSo 9 )9 S
P Bax P=1-VF) 03 Gle 2 GeesSHs5 9 SSlew apeS
Co g Gl o sl 51 o Balb/C cole slo yoge
A silad jlogine bl S5l s pnsTss oy
B =fe o 1) 05 Ole 2 wesS )55 JoSe g Slso (el
Sl Ole a4 sl Yo sme )bl a5l Bel2
GRIBL & e 3l (e g s 495 JoSe Bpan
5 slew» 09,5 Bel2 5 lo olie .l 0ol Bel2 (5L
baog S (oled b €(s5lon (o3 5 (o095 555 JoSay loss
JoSo g 5lod g lee 09,5 )0 b svaline jloline gl
@ S Bel2 05 0l Oliae €s5l9m 2305 5 oS 555
eSia 3 53150 105 1 ol 42213 Gl 0 slaog S

Golel s 51 @ =e /v v o V) ¥-3LwlS 5 Sl 2 creesS 595

VY Jlo of oyled oYY 6y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.4.433
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.4.5.8
http://journal.rums.ac.ir/article-1-6551-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17353165.1401.21.4.5.8 ]

[ DOI: 10.52547/jrums.21.4.433 ]

et 93 38 93 0Ly 3B 3 g mT G LaFlh 05 Ola e sS 538 O s 5 63l g8 o o3 U TS

Tukey  uiv' g0l gl - V' fot>

9 loai g Hlows 09,5

9l g Hlows 09,5

9 low g jlows 09,5

Lows g ylows 0945 S pw 09,5 0945
. . slos g slowr 09,5 Pl 09,5 955 o
Silgd o g oS JoSe o
AN —[-0VQ, P=c/aAs /o ov0, P=+/29A S[AYE, P=ejasy  efeeen, P=Y/e e . -
- = ol J 55 09,5
M=-./-¥¥aP= M= M= M= M=
yoleeen® —ofoe0V, P=2ava oY, P=1/a30 o/\YR, P=ojpey Jrs 095
M=-_./-ffo0P= M= M= M= S
AN —o[ VAP, P=aYYe )09, P=2/AVA
’ ’ Lowd 9 ylows 0945
M= _./-ovEP= M= M= sload' 9 slews 09,5 Bcel/2
s oleee® —+l+ +AY, P=+/AAD 9 3lod g slows 09,5
M= _./-fvoP= M= oS
yolee® 9 skead 9 )l 09,5
M= -./-YAYP= Joso
oo Nee, P=/o0Y <[e -0V, P=-/0Y o[-+, P=./q4Y s Meee —e[e oYY, P=-/YVS . _
_ _ ol J 55 09,5
M= M= M= M=_+/---YP= M=
SAVEY, P=ojee v vy P=afeest e Ay P=o g <Je 50, P=1va. Jys 09,5
M= M= M= M= S s
SNV, P=efovet vy, P=oyay LfeeYY, P=1aAY
, , , s o Los 0af
s g sler o9  Caspase3
M= M= M= P
o[+« A%, P=2/\0F o[- F), P=2JANY 9 skeai 9 )l 09,5

M= M=

e EY, P=2/A¢

oS
9 skowd g 5low 09,5

M=

JoSe

Gotod cpl asllas 550 sloog )5 j0 Jg . [YA] 09i ooBax
sanlie 08 2L 53 Bax oty O30k 69y 2 50
aan 4 as wsls lid oI5 jmesh 3l S lbaidl s
Bax o 0 g b s (Il coge gelisl oy el
IVA] 555 ool yo slosige Sl S3Lae ;5 Bel2 4
s ) Bdas s snSgs 45 el ond ateie
Gk 5l e e 05300 Seml G e S
ST sk 99 59 eoli] (sl JISool, (zmas - lo i

wlid ;0 09250 Bel-2 oolgls (slopusiy y alawly 4 5 00l

G oS hedos [\V] wibloe Bl (5085 (21

Tukey  owded Og0il —+/+0 13 (13 Jmo SI9lirs
Olsie 4 53lsm (ned 5l s Ban b 0l iagsy
5 L SlaST sl glis canms ol Kal, S
Coagoms p (2B GlaeaST Bl o lgie 4 S )5S
eiS9 O50LR 69y GmmgrgmS 90 B pan | L6 GaS
ol Al adli e 035 4z 550 Yl &5 (5i9mnl sl
Uhse 50 Bax (50l p eesS 555 JeSe 5 S5ler (oS
Obeys Coi g Glas b p sl 51 aey Balb/C ools sl
5 ok 0Bl cei I3 gime (5 lel a3l rmng gm0

g p Ole Gl cage rmngygeSes (Soyls <l

VY Jlo of oyled oYY 6y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.4.433
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.4.5.8
http://journal.rums.ac.ir/article-1-6551-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17353165.1401.21.4.5.8 ]

[ DOI: 10.52547/jrums.21.4.433 ]

P

31, Kan 5 OLIsko Sl s

Otred 9 eSS JeSe a5 (alahge 0 s & le &
9 595 JoSo o5 alage b aglie yo il (sjlea
Bel2 o ole watdlas (slgn G yed b 0S5 e
S 5 lges &8ly o g Sl odls GLiS (6 5 e 14
S8l plare 4 oS cblax gl esS )sS JoSe 5 55l
2,5 oolaiwl pwng g g0 o s S (55,00 Baw .8
4 Bel2 G50k Gl 5 95800 sl Gl el )l
sl axsls (Blis 3l wlgioe jemsl 0o (ntigy Glyie
aS Bax/ Bel2  cos ialS cel csoglas (g5lan o pes
el o el e el e ial33l 5 s s
b slad S LSh Bel2 oolgls slaysig g
s 9 Selsl (I Lasl 5l 5 w8 oo Lk 1) (6,05 5
C pg,S g b o3l eolgils pl aileas JSas Sn gl
e 1) YoshoolS ol JUab e o 5 U5 0900 &
Cols oyl slanlllan gl Loy ol 45 [FV-TY] asS o
4 S Bel2 05 ey Gl b wilgiigo ol (005 plonl
Santana [YY]osS (5,5 el> oSl coml 485 5| Bax
Lwgio Gul b gilgp o ped clls Lol 0g5 asllas (o
05 ol el 59, 50 p0 aBBs Feog alin VY oe @
Oezed Y] ol jlns ol olme slotse 9Bel2
S aBlon olbyw 55 (mesS o5 Sl 4 a5 slasdllas o
oud Bel2 )j ol (il Sl (aasS 595 il cnl b
5 Glep (pped dad o lis lacp! den a5 O[YO] col
S5 ol 4 oS 8L o Bel2 5 ple (il BIL eesS )55

DS oSS e plail ol o e el

5 Ba/Bel2 o p ooghs 3l9n (yed il ooy
Joe loghae 10 GrmgyguSs 5l LB6 GauST Lo
Dl i el Cawd 4 s 4 Ccnl sl saiellos
aS Bax/ Bel2 s jialS el o oglad (g5lsn oy
e Rl 5 g ablise sl Glie Ll ) s ls
O b oz [V ] 958 o0 g oSS Jilke 55 g5
crge (Sl (n el atan oS ol LS lagh S92
SISl @dlac o Bel2 4 Bax coad o Jxe (il
& G 5o eizes (V] v9doe (2o slaise
JoSe g L3l g bl (pped 0guls g0 (el
O )35 90 51 (3L (005 Corngomn p (pa0gS 55 5l
Gl @il 565V (60 alewg 4y oo Sl sasedle o
B (055 555 5L ol yom 4y Sl pad ol g1yl iz 50 [I[0]
O35 9 31 (58U (il SIS Jras 4y i (9090
ey bl cga oMae 5 s ol oS 05 oo
Cad (B g y95 59 31 (U (G5 Cas
05 Ol R wesS 85 JoSe 5 iler (nyed el S
3 Olawn Gl s <&l 51 oy Balb/C osle (slo yige o Bel2
b Hlogine (g lel a5l g gmS 90 o yd Co
w e (eesS,sS JeSe 5 Slse el N0 Ol
O30k Ol ol 00l 05 2L e Bel2 o50ke Gl
OS5 OeesS s JeSe g jlend 5 Jlew 09,5 Bel2
09,5 ;0 .ol oawlin loliee Oglay Wog,S coled b «(53l9n
Ol €55ls8 (pyad g resS )5S JoSo g jle g jlew?

RGN IV K uua‘)ﬁ‘ )in) 6@03; A S Bel2 U) QL"‘

VY Jlo of oyled oYY 6y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.4.433
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.4.5.8
http://journal.rums.ac.ir/article-1-6551-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17353165.1401.21.4.5.8 ]

[ DOI: 10.52547/jrums.21.4.433 ]

et 9338 93 0Ly 3B 13 ey mT Gl Larli 05 0Ly p 5w sS 558 O e g il gp o i U FEY

0uisS |2l slajlls o5 g 4 5 5Ll lajluls
a4y a8 anS e Jlb 5 a8, (Y & X slajlls)
0955 BT o igote i AjlewlS 035 o e Syt
Slaios ojgn ool 5o [YA] o)l (obyaiSsie jemsl
oS ol Lol sl 00,8 oy U8 sy 31 s A= 5Ll
S PO Dlaiod 4 5L5 e (o a5 ABb oo o gine

RIS

oot 4 (55l92 (pyad duijion S 4 @S 4 Az b

b GrmnysnSed b (Sloyd 5B 50 (nesS 559l B ran
Yo ¥ 5Ll 05 ol 2005 5 Bel-2 05 ol G253
A5 b s el GBy b ke lp psY a5l
bl g aiS oo pald i b 4 M laige
& aesS )35 5 JaSo By Ylain! il aslllas gl
Ot o 0 die sladiges o plase (S Cdlad gl )2 ol o
ORIl ez g g )9S 90 sl b loys cod iy
s atule>l (B)lee ply jo a8 Sow 28l cbla>

Sl 00

2lr s oS S8L 5l Wlgoe S5ler 2 9 eesS 58S
0,90 Sy aS ol lad Laegh [VV] aS cble> )9,.»9_@
2 Yl Ol Jlagine Gl fely (Salil ( pd
2 oz [VF] 0gd oo diw (b 4 M (sl Joge
Oliee hyg Sellad o siols plad G s daghy
S slasbge Jao 50 Yo sllS codled GlEIL 1 590
ol Slallas 55T 592y ol b [YR] ams o ialsil oo
s scadld Jlis 4 Yojlwls olie a5 ams
Gl 00y (aseiie piz e Cawl posd s b malS (6l ls
2 o aie Al e e alas YL gl oS
Sl (5 o e gl SS9 o yeS 09,5 slaSoges]
O sloog S (oS Canl sl (4155 «cnl 2 ogdle [Y7]
Ot el 4 Sadd 5l ey Yo 3LlS (508555 0l )0 557
o9k @ [YV] Sl 352 (sl e Dolis (oS le8 55,
O30k el el sjlen o yeT 9 rasS yoS JoSe IS
P oS il cblis eel nl 5 canl oad Yojlols
g oo Ly g5 93 (59500 3l (U Hy 0]
el 05 Ol 2 GeesSHsS JeSe 5 S3lgn (nped S
5 by by Wl 51 oy Balb/C ssle glajsge 4o 4
bl ood 5o ctre (5 lal a3l cramang g g0 oy S
g oo 5T lgie a4 aS sitwn olajligy do Ll
S o S Sl Syl al B (65500 slooassS |2
GeS by 4 5llS lin] (ST D50 o,
Al A3Lels V5Lls) 55T Mllasl 4 lajlwls

D9 oo el 5udatig g3l alawly s by Jleil 4 (Vo 5Lewls

VY Jlo of oyled oYY 6y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.4.433
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.4.5.8
http://journal.rums.ac.ir/article-1-6551-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17353165.1401.21.4.5.8 ]

[ DOI: 10.52547/jrums.21.4.433 ]

FEY

31, Kan 5 OLIsko Sl s

axly sodlu! ol3T ol8islo OYsiue 5l 15 055 Slojad 5 ulw
Gk siegi ol plml o 1) L g a8 i b 4 puiedll
el (50,5 (6, Ken axlllas cpl jo a5 (gol 3l solod g idgad

gs';"b)"éﬁ s

Sidg b $ 55 ghabe ;5 (9zsils Al i85 dllie ol

G i 008ls 10 IRIAU.PIAU.REC.1400.019 M1 a8 b i3 59

Coles o5 g ol puteadlol axly oDl o1 olKiils Sa

References

[1] Ashrafi J, Dabidi Roshan V, Zolfagharzadeh F. Tissue
Toxicity Induced By Doxorubicin In Rats:
Protective Role Of Aerobic Regular Exercise. J

Urmia Univ Med Sci 2014; 25(4): 353-62. [Farsi]

[2] Saxton J, Daley A. Exercise and cancer survivorship:
Impact on health outcomes and quality of life. New

York, Springer-Verlag; 2010.

[3] Marques-Aleixo I, Santos-Alves E, Mariani D, Rizo-
Roca D, Padrao AI, Rocha-Rodrigues S, et al.
Physical exercise prior and during treatment
reduces sub-chronic doxorubicininduced

mitochondrial toxicity and oxidative stress.

Mitochondrion 2015; 20(Suppl C): 22-33.

[4]Smuder AJ, Kavazis AN, Min K, Powers SK.
Doxorubicin-induced markers of myocardial

autophagic signaling in sedentary and exercise

trained animals. J Appl Physiol 2013; 115(2): 176-

85.

[5] Sadat-Hoseini SK, Dabidi Roshan V. Is subchronic
exercise in Combination with medicinal
nanoparticles a protective strategy against
Doxorubicin-induced Hepatic oxidative stress and

apoptosis in aging model rats.Nanomedicine

Journal 2017; 4(4): 224-31.

[6] Salouege I, Ali RB, Said DB, Elkadri N, Kourda N,
Lakhal M, et al. means of evaluation and protection
from doxorubicin- induced cardiotoxicity and
hepatotoxicity in rats. J Cancer Res Ther 2014;

10(2): 274-78.

[7] Alishahi A, Nasiri S. The Protective Effect of Regular

Aerobic Training on Doxorubicin- Induced

VY Jlo of oyled oYY 6y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.4.433
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.4.5.8
http://journal.rums.ac.ir/article-1-6551-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17353165.1401.21.4.5.8 ]

[ DOI: 10.52547/jrums.21.4.433 ]

et 9y 38 93 0Ly 3B )3 i mT G Lo lh 05 Ole S 538 OB s 5 63l gp o3 SU FFF

Hepatotoxicity in Rats: The Insulin- Like Growth

Factor System. ZJRMS 2014; 16(12): 61-6 [Farsi].

[8] Alexieva B, Sainova I, Pavlova V, Markova T,
Valkova I, Nikolova E. Insights into Mechanisms of
Doxorubicin Cardiotoxicity. J Phys Pharm Adv

2014; 4(3): 342-48.

[9] Rogalska A, Szwed M, Rychlik B. The connection
between the toxicity of anthracyclines and their
ability to modulate the P-glycoprotein-mediated
transport in A549, HepG2, and MCF-7 cells.

Scientific World Journal 2014;2014: 819548.

[10]Javid AH, Dabidi Roshan V. Effects of Six Weeks of
Continuous  Training With and  Without
Nanocurcumin Supplementation on Doxorubicin-
induced Hepatotoxicity in an Aging Rat Model.

MJMS 2017; 19(4): 1-12.

[11] 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.

[12] 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.

[13] Carvalho C, Santos RX, Cardoso S, Correia S,
Oliveira PJ, Santos MS, et al. Doxorubicin: The
Good, the Bad and the Ugly Effect. Curr Med Chem

2009; 16: 3267-85.

[14] Zolfagharzadeh F, Roshan VD. Pretreatment
hepatoprotective effect of regular aerobic training
against hepatic toxicity induced by doxorubicin in

rats. Asian Pac J Cancer Pre2013; 14(5): 2931-36.

[15] Mejias-Pena Y, Estebanez B, Rodriguez- Miguelez
P, Fernandez-Gonzalo R, Almar M, de Paz JA, et al.
Impact of resistance training on the autophagy-
inflammation-apoptosis  crosstalk in  elderly

subjects. Aging (Albany NY). 2017; 9(2): 408.

[16] Kazemi A, Mirzazadeh E. The Effect of Endurance
Training on Tumor Tissue Levels of Caspase-3 and
Caspase-9 in Mice with Breast Cancer. IJBD 2018;

11(3): 32[Farsi].

[17] Rajaei F, Abedpour N, Salehnia M, Jahanihashemi

H. The effect of vitrification on mouse oocyte

VY Jlo of oyled oYY 6y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.4.433
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.4.5.8
http://journal.rums.ac.ir/article-1-6551-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17353165.1401.21.4.5.8 ]

[ DOI: 10.52547/jrums.21.4.433 ]

F0

31, Kan 5 OLIsko Sl s

apoptosis by cryotop method. Iran Biomed J 2013;

17(4): 200-5.

[18] Belviranli M, Gokbel H, Okudan N, Buyukbas S.
Effects of grape seed polyphenols on oxidative
damage in liver tissue of acutely and chronically
exercised rats. Phytotherapy Research 2013; 27(5):

672-7.

[19] Kawanishi N, Yano H, Mizokami T, Takahashi M,
Oyanagi E, Suzuki K. Exercise training attenuates
hepatic inflammation, fibrosis and macrophage
infiltration during diet induced-obesity in mice.

Brain Behav Immun. 2012; 26(6): 931-41.

[20] Memarmoghadam m,Gorgani a. Compare total
antioxidant  capacity, oxidative stress and
lipoprotein profile sprinters with non-athletes. Sport

Sci Res 2010; 6: 95-104.

[21] Shirinbayan V, Dabidi Roshan V, Mahjoub S. The
therapeutic effect of endurance training on
adriamycin-induced cardiac stress in rats. [ranian
Journal of Health and Physical Activity 2013; 4(2):

8-17 [Farsi].

[22] Ascensdo A, Oliveira PJ, Magalhaes J. Exercise as a

beneficial adjunct therapy during Doxorubicin

treatment—Role of mitochondria in

cardioprotection. Int J Cardiol 2012; 156(1): 4-10.

[23] Kerishchi, P., Bidaran, S. Study of Allium cepa effect
to inhibit the growth of tumor cells in BALB/c mice
breast cancer. Journal of Sabzevar University of

Medical Sciences 2018; 25(2): 241-50.

[24] Mohammadi S, Parian M, Azadmanesh K, Arefian
E, Batoul Rahimi F, Karimipour, M, et al. Modeling
of metastatic breast cancer in BALB/c mouse with
mouse derived cell line and stably transduction of
this cell line with lentiviral vector. ZJBD 2011; 4 (1

and 2) :7-12.

[25] Hassanzadeh A, Shahvaisi K, Hassanzadeh K,
Izadpanah E, Amini A, Moloudi MR.
Effects of rebamipide and encapsulating rebamipide
with chitosan capsule on inflammatory mediators in
rat experimental colitis. Scientific Journal of
Kurdistan University of Medical Sciences 2015; 20:

94-104. [Farsi].

[26] Sadat-Hoseini SK, Dabidi Roshan V. Is subchronic
exercise in Combination with  medicinal
nanoparticles a protective strategy against

Doxorubicin-induced Hepatic oxidative stress and

VY Jlo of oyled oYY 6y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.4.433
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.4.5.8
http://journal.rums.ac.ir/article-1-6551-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17353165.1401.21.4.5.8 ]

[ DOI: 10.52547/jrums.21.4.433 ]

et 9338 93 0Ly 3B 33 gy mT Gl Larli 05 Oly p w68 558 O puas g ©ilgp o i U FEF

apoptosis in aging model rats.Nanomedicine

Journal 2017; 4(4): 224-31

[27] Kemi, OJ., Wisleff, U. Mechanisms of exercise-

(28]

induced improvements in the contractile apparatus
of the mammalian myocardium. Acta physiologica

2010; 199 (4): 425-39.

Chen X, Chen Y, Bi Y, et al. Preventive
cardioprotection  of  erythropoietin  against
doxorubicin-induced cardiomyopathy Cardiovasc

Drugs Ther. 2007; 21(5): 367-74.

[29] Liu WY, He W, Li H. Exhaustive training increases

[30]

uncoupling protein 2 expression and decreases Bcl-
2/Bax ratio in rat skeletal muscle. Oxid Med Cell

Longev 2013; 2013: 780719.

Dadban Shahamat M, Dabidi Roshan V,
Farazmandfar T. Effect of Continuous Aerobic
Exercise on Bax/ Bcl-2 Ratio and Doxorubicin-
induced Liver Toxicity in Aging model Rats. J
Mazandaran Univ Med Sci 2018; 28(165): 36-46.

[Farsi].

[31]Chen B, Peng X, Pentassuglia L, LimC C, Sawyer

DB. Molecular and cellular mechanisms of

anthracic line cardiotoxicity.Cardiovasc Toxicol

2007; 7(2): 114-21

[32]Nicholson DW, Thornberry NA. Apoptosis. Life and

death decisions. Science 2003; 299 (5604): 214-15.

[33] Aboutaleb N, Shamsaei N, Khaksari M, Erfani S,

Rajabi H, Nikbakht F. Pre-Ischemic Exercise
Reduces Apoptosis in Hippocampal CA3 Cells
After Cerebral Ischemia by Modulation of the
Bax/Bcl-2 Proteins Ratio and Prevention of
Caspase-3 Activation. J Physiol Sci 2015; 65(5):

435-43.

[34] Santana ET, Serra AJ, Silva Junior JA, Bocalini DS,

Barauna VG, Krieger JE, et al. Aerobic Exercise
Training Induces an Anti-Apoptotic Milieu in
Myocardial Tissue. Motriz: Rev De Edu Fis 2014;

20(2): 233-8.

[35] Kheiri A, Amid R, Kheiri L, Namdari M, Mojahedi

M, Kadkhodazadeh M. Effect of Low- Level
LaserTherapy on Bone Regeneration of Critical-
Size Bone Defects: A Systematic Review of In Vivo
Studiesand Meta-Analysis.ArchOral Biol 2020;

117:104782663.

VY Jlo of oyled oYY 6y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.4.433
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.4.5.8
http://journal.rums.ac.ir/article-1-6551-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17353165.1401.21.4.5.8 ]

[ DOI: 10.52547/jrums.21.4.433 ]

FEV

31, Kan 5 OLIsko Sl s

[36] Seo H, Park CH, Choi S, Kim W, Jeon BD, Ryu
S. Effects of voluntary exercise on apoptosis and
cortisol after chronic restraint stress in mice. J

Exerc Nutrition Biochem 2016; 20(3): 16.

[37] Kim E-J, Hwang S. Effects of aerobic exercise on
antioxidants in rat models with cardiomyopathy.

Phy Gerontol A Biol Sci Med Sci 2015; 4:17-21.

[38] Rodriguez-Berriguete G, Galvis L, Fraile B, de
Bethencourt FR, Martinez-Onsurbe P, Olmedilla G,
et al. Immunoreactivity to caspase-3, caspase-7,
caspase-8, and caspase-9forms is frequently lost in
huma prostate tumors. Hum Pathol 2012; 43(2):

229-37..

VY Jlo of oyled oYY 6y

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.52547/jrums.21.4.433
https://dor.isc.ac/dor/20.1001.1.17353165.1401.21.4.5.8
http://journal.rums.ac.ir/article-1-6551-en.html

[ Downloaded from journal .rums.ac.ir on 2026-05-27 ]

[ DOR: 20.1001.1.17353165.1401.21.4.5.8 ]

[ DOI: 10.52547/jrums.21.4.433 ]

et 9y 38 931 0Ly 3B 13 i mT Gl Larls 05 Ole p 5w sS 558 O s g Silgp o 8 b FFA

The Effect of Aerobic Exercise with Curcumin Consumption on Tissue Apoptosis Indices in the
Liver Tissue of Rats Induced by Breast Cancer in the Doxorubicin Treatment Phase:

An Experimental Study

Solmaz Sadeghian', Yaser Kazemzadeh?, Yahya Mohammadnejadpanah Kandi®, Sanaz Mirzayan Shanjani®, Saeed
Sedaghati’
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Background and Objectives: Chemotherapy has many side effects on tissues such as the liver.The aim of this study was
to evaluate the effect of aerobic exercise and curcumin on gene expression of apoptotic markers of liver tissue of cancer
mice in doxorubicin treatment phase.

Materials and Methods: The current research is of experimental type. 36 female Balb/c mice weighing 20+2 grams were
randomly divided into six groups: G1 healthy control, G2 patient control group, G3 patient+treatment (doxorubicin drug
use), G4  patientt+treatmenttaerobic  exercise, G5  patientt+treatment+supplement  group, and G6
patient+treatment+supplementtaerobic exercise group. 4T1 cell line was used to induce breast cancer. Doxorubicin was
injected intraperitoneally on days 1, 7, 14, 21, and 28, and curcumin was fed to the animals. Aerobic training consisted of 30
minutes of running with an intensity of 40-60% of maximum speed, five days a week for 6 weeks. In the first week, the
exercises reached a speed of 14 meters per minute, and in the second week it reached 16 meters and finally 18 meters per
minute. One-way analysis of variance was used for data analysis.

Results: The effect of curcumin and aerobic exercise on the expression of Cas3 (p=0.0001) and Bcl2 (p=0.0001) genes was
statistically significant. In group 6, Bcl2 gene expression increased compared to other groups, and Cas3 decreased in groups
5 and 6 compared to group 2.

Conclusion: Probably aerobic exercise combined with the use of nanocurcumin in the treatment phase with doxorubicin
provides the necessary adaptations to inhibit or stop apoptosis in the liver tissue of mice with breast cancer.

Key words: Aerobic exercise, Curcumin, Apoptosis index, Breast cancer, Liver, Doxorubicin
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