[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.1.5.8 ]

Cd s (S 1 ke oGS dlee

V€Y )LQ—I ¢y b)lo.u:} e 5)53

@ 30w 9 (b (Flgregad 5 51 (U jeuanl (s SOUES 51 (S g (Soglio Sy pei 5]
LD P B 1590 43 (b 90 S )5

VEV/YIYA ey VNV bl

Y. e - %Y ] o e
Jgils oo ¢ (o0 ylo wlis Y gjE3Lo o o
‘u*"))? P9l.¢- oAl ‘@"))9 5)919))45 05; Sbwl Y ul))l sb).’>5): ‘@M.wl .)I)T olKiisly ‘.))>9): J>‘9 ‘LSJ'\" W)J Ds)f d)ASJ dwb A

S STy oMl 31T olRls (ST sy o559 pole 5 (s Canyd 05,5 okl X gl ST (ST oKl

LXVOCS

Sl oy pols Limgh Gun sl (b3 Sbawegd)S )3 eng] eaiSuais Jelge I pdyge S pyhie 1BUR g doddle

S b p sl (hge ) (udyge S pyti 5 b (Shamesd) S 31 (23U el sla SOl (B g eglie iy el

sloog)S ol bge poo A L og)S ¥ 4y (olad Cpguoty Sty 315 3 almio (hse puo YT (0285 adllas ol 13 1)1 (b9
csloog)S ol Al SS9 (sl Sl oAb sl Loglie (12 p0d +indyge Cobd aglie (pyed +Eub (9o Cobd ol
S SS9 > s A Sde a0 pe8 ooy )S (udyge S5l g 135 Bl (STigh Dyge ]y (edyee Gy VY Slie
3 gl s b)) sl ) @b Ll Gl il g ond s g w8 ige dad dxy 00 CS b teglio

5 oslizl 15,Y] slacas

9 Uil o)l gme Ciygo dr Cubd 09,5 A Cmi BAXIBCL2 s 9 BAX palie S5 pjsiw b 0bd (sla yoge 5> Bl
9 BAX jlude Lials g BCL2 by jxe iolj8l coge Sy pydinw b (s (slo yog0 jd (eglio (pyes .cdl yial§ BCL2 ,luds
9 BCLZ (ljl corge jub b 09,5 3 (sloglie (nyed (piman A8 S5yt b (013 09,5 & Cus BAX/BCLZ s
ot Cabd 09,5 s (6l xe M 3 jlse 5l Sogud 0 0bd S 05,5 4 Caws BAX/BCL2 s g BAX ialS

s odmlie (b3 JyuS 09,5 b (teglie (3 pei=S 5

S5 pyties 3l 26 B 8l Ssnal olaysSh el cage taglie (yyed oS 2 L pols Lingl b 15 S Al
Dgdse (b slabge )3 (b

sogl (steglie (p pe3 (dyge oy Cubd 1B0F1ganlS

Sl ST ST ol&sls ¢ b yo pole oASWil (15559 (5595100 09,5 il 1) grarnd Dkiwwns g5 3
SASTEIVYFAY ¢ pilod SAVEYEYYEPA: 805 a-saremi@araku.ac.ir : Juos!

\F.Y FITYI I Y PO I o)gé/d.éﬁq G:.J:}zr,l: oli.ﬁb‘\lqu



https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.1.5.8
https://journal.jmu.ac.ir/article-1-690-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.1.5.8 ]

g0 41 dbiae 9 bd Syhiss 55 o 9T 1 eslie (2 i I /OLISes 9 Yg555Le

odlil (V) ol jre jd gt (jeug] A5 Jele Bcl-2)
s Fas glo Gl b Slpee gdyge jI e SYobo
siels g seugl e b clauDgy olgea Caspase-3
svas sl gsagl 8o g Sy lyea Bel2 ol
2 Sl g9 63k olam &S sygb 4 8 W ae
S pl b A) 48 edalie olime (slagise cuelS gn
Sy il 4 oxie (pdyge Bpae o Cuwl odd (B)IS
G ey cadligyed oSl ials g euml sk
P Jop 6peS ohrd e Bkl SeeSnl
(1) 298050 35Sl (sl lacipmsresd)S
slyd wilgy o (40358 by yoi &S Wilools L (L8 clidss
(oo el V1) 5 Joasi 1y (B laCagie Ssugl
235bxS (g yed sl o 232 lgie 4 a9 ST ) &S
D)1 G ol ) 6Ky g (S ly ) sl 01
B o SMode pad il 5o I (eglie e
P (8 2 3o ¢ Mt Cunlitnl (B9 pud s poo
Sl o3 3l (28559 3Sdas d9s0 53 (otee A5 (Sinlen
Sl pSan (2Ll g Cullad Al jo i Jd> 4 (toglie
— sliie il g i el 1) sl as] oyl
4l jytuml Glasald promen 5 o e Slaptus
Apaf-1 ialS 5 eglie il yed Jliogleie 4 .ail
o381 S ginnun 3y Slos 3900 Bel-2 il331 Bax
9 2dbe (V) )l (i Jgiwls b adgl ey
adline slayige ) 1) iliee (2359 Sluyed JI o) Sen
o 39 45 00> Lt il @l 5 02,8 () 090
Viain] bl ypod 2 (V) 15 lapuST 5T Capmisy 33
Ol (s yge S 55y oMo Slg (259 Ol yel
(IF) a5 andls oS Jyas
9 Cmbd )3 (hiyg md oo (U 45 35 g2y Slgl 5 Amlgd
Ol mog an L Lol ccal aude (8 ShaSian] (g)la
A 53 (hhyg Blate e 9 yorbgs JSil (Bgpe (6 o1
ol aaS Cllas &y dn g8 L L(VF) 3yl Dgmg by 4y Mo
5 (V) sl L) )3 joal Ly (s Slogegs)
53 odcel G 4 @l (> Sgles I Sl sadplol Glasdiss
(A Y) 18l sisial Jolse g ndy90 Bpae S joguas
lom Colld cute it Jlg> 5 2Rl Clidos o

doddo
Cabd oo (Bos (B ad)le S ld Sligreged,lS
9 Y g 5LiE S Gepe Golew Jl Jite &
adol wliallss dloieay B8 Slo)b b (glasy ,d wad (o)lew
b il Caoglis ) a5 le ol (slapuslSo .m0 £
5 Gl gl ool pudalie pln
x5 Slplie slag)lmal 4 e oS oSy
Y game Cgw) (22 Coow 9 Gl b puddplio )3 s
g JUWbgul oSee P byl plajoslS ol
Sl cunlicl (S90y9n (ovas sl STy Y gSuslgg Sie
Sbas)beial 5 (a8 gie 3 Soe P cgilipuns o ol
2 M sl cely cobd (V) 25d 0 (Jobo yoyd s3]
Sl 5> owdygul & oyl 5 (50 e 3,Skos
55s) Ol slapmes b Jlb 4 v & 390 B
SET Ty gbinnsST o ytal o> ccnl 2 ogdle (Y V) 500
OdjoSlS ol Ygae Wl 4 e &S A5
) sstsl 5 (B Soyed o 290 ool Chypty g atb iy
oo 003 (55200005 Syo (255 jeugl (V) S o Cogh
9 39de Wl Sy 9 G900 yewe 93 Gsb 5l &5 cul
Ol (5993 e Lol sloadlye 5 BCI-2 S odlgls
218 oy (535 & gy Amlgdd (F) Wg)iee slad & Al
OBian oy Soisysl cbanlp & sts geoge
90 a5 WS o mdas |) Bel-2 g Bax Jold (g9
1 Slojply e ad Jlb > oulel B8 Sl
(F ) At jgng)]
Olerd > e Syl Sy oo Sy lgisdr (1id)9e
Gy 5l eyl Jole cpais ol Lud U lawgio gladys
Jgtue (0) glarus) pojial 5 (NO) Sy 30081 )55
Sl opas ez g slael (o33 o wglladl @l
ilodlil 5 OS colod] Cazt e yuis ales 5 b g0
oSl g GilS Jle 5l (S (0) ses jengl Jelse
9 0 M8 Sy odyee Sl litel Lo dsels 53 39240
Sldllas (F) ol cobd 9 By 8 slaglon Lials
b ige ;0 udyge b Gle SYsb loyd as™ Wlealy lis
ol Sl ol dsdion jsngl elge 50 i 4 e
e (12l 5 (jaugl 95 Jole FAS) 0138 s (al38)

YPY Sl ) oslais Ve 090 /i G:.J:}zr,lc oli.ﬁb‘\lqu

ARRAN


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.1.5.8
https://journal.jmu.ac.ir/article-1-690-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.1.5.8 ]

g0 41 dbiae 9 bd Syhiss 55 o 9T 1 eslie (2 i I /OLISes 9 Yg555Le

Jsloo (8l oS €815 c8Ls) ool (5655 Jglomo 5
P 5kS y sl oS e WV 590 b b Jloyi 53 0
S olaebsl gl ey 5 s el VY s olazwl oy 59
ey gl (5 4B l5e & olmo (sloge (05 b
4B 0 0 (b plgis 4 og 1) wdlp S be YO
Cebw W5l ()5 055 b g 48 gghaw (V) W5
GLAZ J1o 5)9m) yagSolS Lawgi g p3 (lel j) sl
P INISIRY (uloﬂ JrRA g
O y90 S 5 0y

Ody9— Jobe Sl (xdy9-0 Sy i Lo, S
b (b prals g Y o580 5 (dled S yi)
Sy yid e 2 p S e /Y g Y Y N (glajed
s sl e o p S e #/Y 93 9 el YA (4l
ahil 4 pS e ¥ plise 4 (IS y0l oS 8,8) LSl
GuF baiges & (Blho 3 0y @ o (g S okS 2
Sy (oLl o)) (Sl i 93 (5308 dzrg 8
Db (g ABBI T Do (gl Ll b 93 59y 9 Lgw
s Jlel g iz 93 (5308 Wil (&S WMo (2Ll sl
8,8 18 1l d e oM D5 & g JhceMe sl ige
Blp g Sl @by 4 ol g w593 b (e Jbe sl
9 5BYL (i) (o5 @M 3)90 )3 398 00 030 Capud
M Lty ol o alwasds ol 35 (ool by 55
V) 00,8 ol aly las s
w39 Sl poi SS9y

Qb 5l sy Yh & b yoge U)Lwl i Sl A
3oty YU ol a8 <000,8 Ll 59 il yei dian A e
g sogilo ¥ alols b ah Y5 (sl oo V Jobo & (Sboy
15y & A pbul Gygo cpds )y dg 42 AD
2ol ol g o9 Jate ol p3 & g iy Zbe als
2 Sllg o js AV @ gy 4 )b 8Ll ol ol
YL ooy 5l ol b ol 39 () Jgi) desy BT atin
Ol yed )8 pll duds dw (claian asly opl )y o

D9 ol dgme )b Y Jold Cugi pa g Cug aw > ailj)

g o )y sauSedablxe alilie hey SO lgie 4 plate
Olyl bl Y] 48 el sad byze (VF) G5g)e
Aogrg b (10) 23l B (089 Slha s Sipgrlas
syl 5 ol jsarl cla, Sl s toglie by e
odind Ui 45 Cans asuiie (dyge S 5 pydie b b
il oyl BT g pd

PG p gl Sloped Sl qwyp pl g ia
Pt 5 2l (Slsmegd)lS 5 (3L sl sl Silis
Al (oo (8bd S bee 3 (udyge S

S8 Ry,
iolojl b g Sllge

o) g 313 5 ooy VY il (025 gl
pole oKl 5l (p,S VWY jg gdiald by (clazim V- b A
A bl o gbge Nad (o)l b dllldg, (S
bl 53 5 (5l) <8 i cal) ol (A lauid
Cogb,y ol Sl 400 YWV clod ) alKislos] 3)laikul
L5 eSS (WY ()6 5 olidg) as > 5 70 b ¥
U“’H 009_Aa.>u .))L\JL._M:] u_l: )‘ l_bu) 0,93 u_Jl Jel
3 g S 4l ()l p <S8 5l ead ag) (KLl
3olad job b g0 133, ealil Bl & ygm 4 1ie 4 O
—C,«_gli.) 09)_?—‘1 gu_)Lv.) 05)_?—\ JALM: u..)‘LvA os)f\c LY
—¥ (eglie (p o —Cbd 09)5 Y ((pb)yge S5 pg)di
i (togliie (a3 (b yg0 Sy pg)dias —Cubd 0g)S
BEER W
ol Wl

2925 Cabd (8 Jie Wl (gl pol s
Ll (sl (NA) aol (5655 5 (STZ) (roigsiy o
Cowl 00 s liss ‘_5.19> YRR W oalaiwl U09e ) (2570 cobs
Lo Jol ) s clablone (gl o b0 4 NA a5 s
4 (VF) 39 925 STZ plp 3 (elgus] 08 5
Celaw Wl La oy e 0,5 (0bd Cas ojglaie ot
cSlo) Grwgisisy il Jolre (Blio (90 GoyF b il
3991 V3o oIV Sl Bl > Jolous (K6l deSiw 8,5
iV 5 a9 o G 5k s il 4 S e FO

YPY Sl ) oslais Ve 090 /i G:.J:}zr,lc oli.ﬁb‘\lqu

VYoo


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.1.5.8
https://journal.jmu.ac.ir/article-1-690-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.1.5.8 ]

g0 41 dbiae 9 bd Syhiss 55 o 9T 1 eslie (2 i I /OLISes 9 Yg555Le

5 odlatwl Ja5 5590 (slay el
oyl 598 CUSIBIO 8,6 (gl 51 oozl |
oIl ly i 4 Y] gy 4 laceS” Jodlljgad 3o
oS ojled)  BAXcdl gshe S
£S5 V0I5 5| 1S s |y 5 CSB-ELO02573RA
oS oled)  BCIZ 0 (ke
5l peS Ccawles L o ELO02573RA CSB-E08854r

b oolial (i) e 52 pyS oS -/ VA
Syl Jalosi g 4500

b odls g Jloy 5l luebsl 51 ee coylel LT (6lp
oo Sly g Sekg —aymld Jloy 350 (ygesl 5l elisl
3o b oslitl g ool puilly ple o253
0P lEp g oy @iy (g b (b el
5 Wosls (o)lel o g 438 pslate 4y dauilly sl
g )b Sy uilly Jdoo osesl l eg)S e awglio
A ookl (P<+/+0) o)l sime paw )3 (S bind 90l
w50 SPSS s kel 158l 5 31 ezl by (g ylol Slaslos ples

aidy S bl SS o g coliul aidsy dw beug e
Bgro jl gye5 Cyas 3 (VA) Cldly derg Col il
A) 15 olazol MA /¥ B /Y (Sl Soi
] S UG (5051l g (515 yrdiged

S5l oppes shmds cp T jl e celo YY
B oS V) il 5 (S o sl 4 5
WIS Cllges A Al (g 505 gk (p)S5hS 2
P g e bl (I8 cdl byl ls cod b
9 49 Glp g 998 dexie U ud oy )15 mle ofg
ua.a?u o‘.im;ln)] A w9 VW) Lg)b.{,i: L)"’?"‘“l‘“’
GxSoilul ly as Jle)l Liagh el (gl oKl
Oy mle 3 eolatel b I8 <ol lal Ja5 5590 (sl sl
oxd aidlo g 5l (PS5 Vor) p)S oV g 9 45 39
C‘)"‘W"I J}l}u ol&51 9 W 035 g0 (PBS) )BL )A-\ng:-ﬁ A"
48B3 )3 493 Beve Cop b 4dBd VO Cde 4 ol I o

oiodi slp ol (29) Jslowe) coblpgw 5 5 5o ple

s JSigp oliir Y Jesa

(e LAd
oS Sl
pLis Lin  plib dldh el ddp b Lda p)lex ddn pgw dlin peddlinJgl atin
N3 RARKINIT AL S TWAT- ST WAL SR TWA R ERS /A SRS A SR T/ S I~ TIPS g RS R B Y
oN o o o oV % o (AL Y2 L eV gl 4 by
N3 RARRII T A ) ST WAT- ST WAL ST WA A EEIS A SR VA SR YW/ SR (I~ TIPSR g NP PP
oN o o o oV % o (AL YL eV gl 4 by
R TVARREENTPAN SIS T/AT- DR PU/AL S TR/A S RS P74 R PIV/A S P07 RS (NS CI (PR I g ISRV e
oM oM oM oM oM OM Y (VP L po ) gyl 4 oy

todge S pptis Cubd g rbige SF e Cobd
PV ) ) (sleglie (nyed +abd 09)5 L aglie
Otred Findyge S pylie Cubs 095 o g (P<:/00
3929 (P01 1) Gedyge S5 padis old 09)5 b (staglie
OuS Homdyge S5yt Cabd 09)5 3 &S (Syge 3 )
BAX ) (ibdne (als (ubd S8 095 b (steglie

(p>+1+0) wis samlie

=W
Sglis 48 ol U5 48,y puilyylg Jlos 90l gl
23 3529 BAX pite jlas 5l oo (slaog)S (e ()13 sixe
@l () ges) (YA 9 ¥ (ol an )5 L F=V¥4/0 p<-/-0)
ol sme Hials BAX yuie p3 oS o ol (Se5 yee)]
b opdyge Sy pyiw Cobd g (aglie (pyed TCubd o
095 O (P 0) PO oy A) (b SIS 098

YPY Sl ) oslais Ve 090 /i G:.J:}zr,lc oli.ﬁb‘\lqu

VY.

)


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.1.5.8
https://journal.jmu.ac.ir/article-1-690-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.1.5.8 ]

g0 4 bixe 9 b ST Ubse 53 A smT 1 eglie (2005 S/ 01K 5 Y95 GLo

(Y Jl3ge3) (YA 9 ¥ (oolil asps L F=YYA/Y p<-/+1) o)

S 3sime Lialal BCL2 5 a8 ol olis (S5 9] @b :
b obige Sy pyti Culd g Glaglie el b 0 2
0955 om APSI ) PO g &) by SRS 6gS . .
Tomhge S pytiw Cubd g dige Syt Cobd f - \ .
PLe) ) (Gagliio (305 FEbd 09)5 b Jheglia T e
Oned Hosyge SPpidie abd 0g)F o g (P sl slaeg S 55 5 cdl s BAX e ) lsges
S99 (P<-/-0) oedyge S5 pydiw ok 09)5 b (Sleglie (P<1-0) bl 55 U 0,5 b loline coglis
O0S Fmdyge Syt Cabd 09)5 3 &S (Syge 3 ) iR B 08,5 il dy o > sime cglis H#
BCLZ )3 ()bgme (il Bl (bd JyuS 09)5 b (aglie

(p>+1-0) 5 o1alie Cglis oS 3 (L5 ilyly Jelow sesl @l eizmon

3909 BCL2Z yuaie 0y90 )0 calises (sloog)S (ym ‘_5)‘.)‘_5_1:.4,
allas 3)50 (sloog,S BAX ol i 4 )by uily)ly Jolow .Y Jga
P F Olgine (nllbe galil gaa 0 Oljgdome gor Bpdlyyly  adli

yay/a ¥ OYAVIY 29)S O
D RATR V1 ARVAN YA YYO/A 295092  BAX
v\ AN Js

adllas 3)50 (sloog,S BCL2 &l 48,0y uily g Jelos .V Jgoar
P F Olgixe oifibe il sar s Oljgdone gor rguilyyly a3 LS

VYEYYIY \s Y¥-AvYA/Y @9/5 Om
ofe5 YA D% YA VVEYFD/Y psS s BCL2
) YOYYSE/) Js
3 §
|| — - I : .
dndiiaf il sl Shpohesd s o it g

edslol slog)S 5 (5 il 3 BCL2 clale .Y jlages
s 5> S 09,5 L (P<+/+0) 3 sine coglis
Do (sWog)S plo dy Cosd (P<2/+0) jlo gime glis #

irlefl sloogS )3 BAX/BCL camas Y ylag03
DigR y3 JyiS 09,5 b (P</+0) o gine gl *
ook sl 09,5 plo 4 Cand(P-1-0) s (iae gl #
S ol s il Sy i)y Jelw sesl @l rien
G 51l (glaog)S o )b gl
(Y jlagas) (F=AYH/¥A P<-/-+1) 5)l> 5459 BAX/BCL2

VPeY Sl ) oplais N e 090 /S -39 f,l:olf‘ﬁlbw

AR


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.1.5.8
https://journal.jmu.ac.ir/article-1-690-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.1.5.8 ]

g0 41 dbiae 9 bd Syhiss 55 o 9T 1 eslie (2 i I /OLISes 9 Yg555Le

Sy pydiw Cobd 69)5 o g (P<-/+0 P<-/++) iy &) BAX/BCL2 cuus » & ob plis S o)l @b

Oboge S pytiw Cubd 098 b (Jeglie (pyed + ()90 priiw Cubd g (gleglie (3 ped FCubd (m sPGre Ll
prii Cubd 09,5 > &5 (Jygo > )l 3929 (P<-/-1)) PV sy ) by SRS 098 b udige S
OBl (ol J5uS 098 b (seglde (pyed +indige S ¥ Cold 5 Oedyge S ppdis obd 09 o (P<H/ee)

(p>-1-0) M saalie BAX/BCL2 j5 (g)l5 size soslie yped +Cold 09,5 b eglie + i pdyge S p i

adllas 5y90 (slaog,S BAX/BCL2 &lpuis 48,y uily g Julows € Jgas
P P Olgiome (nile o33l g2 o Olygdome gor bwilyly a8 ld
A Y Y¥/-Y 295 O
o[++) OYO/¥A o[+N¥ YA Ay “P9S 09 BAX/BCL2
) YY/NY Js

Pyt 5 jengl ialiel Jleas! g o BAX/BCL2 capus Sy
Sl oS ang |y (0bdeg)S 4 Cuns (udyee S s, 5l (B o (eglie Wl ped Bl oy

8 35103, S odlii sl ()90 5l SaSas] SN SI g oS P dyge S5 pyies g (b Sligmegd, Sl 5b jeng]
2 sasl Gl e (byge Sl edlizal oS e85l Sligyed o b Gl jols 3o @l b 5 glabye
B O R e e 5 BAX talS &0 a1y jo il ol 4 i toglio

(Y Q) 393 Carnd BAXIBCL2 s ialS iz s BCL2 238l

3 b 9l s (8559 Sliayed ;5 (my 3 ol pols 3.0 ol b (pyed gb S8 (slmog S 4
h)p9 Ol yad a5 2l LIS Sl Budod @S (Shgresd)lS 5 BAX Jls s Lialj8l congo padyge S 5 oy S 3l

09— 54k 09,5 & Cud BCLZ I gime (L8] (iomen Sy p oyt ol yam dy Cubd 0g)5 > BAX/BCL2 s

a5 b Gl 3o o) g (golatie Budod mls D ped by yide (65 gine ©)ygo 4 Culd 89,5 & Cond (3B )90
5 D o 3 op stgl GEalS Cage eglis Syl s Ol eizmen g BAX (gia00] (g Sl 4 g
Bl jod Gl el Cunslyi 5 A8 (2B oo 53 o2 Cage Onbyge S pylias & S lgie BCL2 (gt
O Ay e S 4y (V) 355 (3IST g 1 (8L = 2> lagbge B by jenal (gjlulely il
0391 Yoo lguil & Cuoglie yadlh l5ee ialS )y Jieglie 3 g S i a8 ol Ui L) 8en ¢ Slol g

2 0as ity Jobo Se il gl Jelgs (1L ador jl At (o €55 join & laeunilSe )b
Ol L el (YO OF) 0 (655 ol aamwguoged) S Ol (V) Db o0 onas jem] Ll coge PTENTR
90 2l g ool i sl )gSTB g g5lunST o il sl 99 55y55 5 5L 5 PTENTRES ol o0
d9be B 1> (68 gt 3 Slas 5> M g jongl Sal3H) 5 YU (Y+) 4S8 oo 635 (28lie |y 39ye Slio cMae
S Ly toglo Sy jai 45 Cusl osd )15 (VY &F) Jua)S gm0 sl aS 2,8° (5158 s ) 55 S
Sl pizman 9 (VA TA) (93 08 28 1 45 ke Gk il i U 3l pro-BDNFLwg ol ySas
=5 5nml 5l wlgs e oY) 3)b Llkdlas 5 lawsT 5 INK (gjlw ]l 9 pP7TENTR-sortilin as Jiuw audass
O (Y0 V) 48 (S 9k (nlod (Slygeess)S g Lo (5ot )3 4z )S1.(V)) 598 dasly o 5Luls
Cooglie e &y o 1 S o3l ogasty (18)90 4 Sl Sl Ba i oy Sejla Y jLuls s INK P75NTR
il ams 53 5 gl oyl Gl Cage s Syt 40 a2y Uy Jg gyl 345 (clacydglons

YPY Sl ) oslais Ve 090 /i G:.J:}zr,lc oli.ﬁb‘\lqu

Wy


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.1.5.8
https://journal.jmu.ac.ir/article-1-690-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.1.5.8 ]

g0 41 dbiae 9 bd Syhiss 55 o 9T 1 eslie (2 i I /OLISes 9 Yg555Le

S 5 o

Sy opydiaw &S 0 LS ol s mld gaezme )
2 kb GlomemnylS  jsuml Gl Coge e
Condlf Gloglie Slipyel pizzan A5 b slaghse
6 ol 5 36b onyed slaog S 3 gl SEalS g
GBS @l & g LS o |y (ndy9e S p st
Sloyed I3l )y pshaie 4 b Clidos 4 L ol
Sl a8 b ohl s (b Shgend)lS 2 (85
Al o Mk (b yge s el

P18 g S

d)&o.m U9 C)ﬂl 2 LY G,L..S u.olo}' )‘1 OKM?}
Conl £33 by Juols adlllas ) S o 1S5 cilazily
GBI IS Ly g 3pmgy sy oMl ol oSty o cules b
sl sy <5 4 IR.IAU.B.REC.1401.029

&8l o,
)8 3925 (BN G (Bl O HsS s

References

1. Althunibat OY, Al Hroob AM, Abukhalil MH,
Germoush MO, Bin-Jumah M, Mahmoud AM.
Fisetin ameliorates oxidative stress, inflammation
and apoptosis in diabetic cardiomyopathy. Life
Sciences. 2019;221:83-92.

2. Bugger H, Abel ED. Molecular mechanisms of
diabetic cardiomyopathy. Diabetologia.
2014;57:660-71.

3. Pal P, Zhang P, Poddar SK, Zheng G. Patent
landscape of inhibitors and PROTACs of the anti-
apoptotic BCL-2 family proteins. Expert Opinion
on Therapeutic Patents. 2022;32(9):1003-26.

4. Nikoletopoulou V, Markaki M, Palikaras K,
Tavernarakis N. Crosstalk between apoptosis,
necrosis and autophagy. Biochimica et Biophysica
Acta (BBA)-Molecular Cell Research.
2013;1833(12):3448-59.

5. Osmanlioglu HO, Yildirim MK, Akyuva Y,
Yildizhan K, Naziroglu M. Morphine induces
apoptosis, inflammation, and  mitochondrial
oxidative stress via activation of TRPM2 channel
and nitric oxide signaling pathways in the
hippocampus. Molecular Neurobiology.
2020;57:3376-89.

6. Ojo O, Wang XH, Ojo OO, Ibe J. The impact of
opium abuse on lipid profile in patients with

) Slagend)ls lgiie 45 (0) 93 sisnl Jelos
GByms 4 S Wlooly flis (L8 Olddsd iored A8 W05
29 s iz (slapuslSo Sl Sasl SRl case (g0
(V) 22,5 s S5sl SRl cage 55 cnbige S5 9 (M)
09,5 13 asily 153l gl )3 |y gl ol 50 Lo (glaasily 48
Ol yed 351 ogmad )3 0l (LS (e S5 pydiw
S5 p ol ol o 4y 2l 09,5 5 Sisl el teglio
S hded 2 (Sloglie liy o3 11 (S Lo @bt (1:d)90
ol D90 cyudyge S5 pydi b j9ugr] BAX/BCL2
5 BCL2 BAX 15 (5l (—xe ciglds a5 dgy (s> o Jiws
o Sl 0g)S 5 J S cubd 09,5 > BAX/BCLZ o

o=l i sdaliie (geglis oy peit pdyge S5 pydiaw ol yenr
Olaie & oglie Ol yoi oaiiS” cdadlbre il il 5l Sk il

Adlion (udyge S p i 5

diabetes: A systematic review and meta-analysis.
International Journal of Environmental Research
and Public Health. 2019; 16(23): 4795-806.

7. Boronat MA, Garcia-Fuster MJ, Garcia-Sevilla
JA. Chronic morphine induces up-regulation of the
pro-apoptotic Fas receptor and down-regulation of
the anti-apoptotic Bcl-2 oncoprotein in rat brain.
British Journal of Pharmacology.
2001;134(6):1263-70.

8. Liu LW, Lu J, Wang XH, Fu SK, Li Q, Lin FQ.
Neuronal apoptosis in morphine addiction and its
molecular mechanism. International Journal of
Clinical and Experimental Medicine.
2013;6(7):540-9.

9. Rajani SF, Faghihi M, Imani A. Post-infarct
morphine  treatment reduces apoptosis and
myofibroblast density in a rat model of cardiac
ischemia-reperfusion.  European  Journal  of
Pharmacology. 2020;887:173590-6.

10. No MH, Heo JW, Yoo SZ, Kim CJ, Park DH,
Kang JH, et al. Effects of aging and exercise
training on mitochondrial function and apoptosis in
the rat heart. Pflugers Archiv-European Journal of
Physiology. 2020;472:179-93.

11. Cassidy S, Thoma C, Hallsworth K, Parikh J,
Hollingsworth KG, Taylor R, et al. High intensity
intermittent exercise improves cardiac structure and

YPY Sl ) oslais Ve 090 /i G:.J:}zr,lc oli.ﬁb‘\lqu

Wt


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.1.5.8
https://journal.jmu.ac.ir/article-1-690-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.1.5.8 ]

g0 41 dbiae 9 bd Syhiss 55 o 9T 1 eslie (2 i I /OLISes 9 Yg555Le

function and reduces liver fat in patients with type
2 diabetes: a randomised controlled trial.
Diabetologia. 2016;59:56-66.

12. Salahshoor MR, Roshankhah S, Kakabaraei S,
Jalili C. Protective effect of crocin on liver toxicity
induced by morphine. Research in Pharmaceutical
Sciences. 2016;11(2):120-8.

13. Moezie M, Peeri M, Matin Homaee H. The
effect of endurance exercise and methadone on p-
opioid receptor gene expression in morphine-
dependent rats following withdrawal syndrome.
Sport Sciences for Health. 2020;16:183-8.

14. Crisafulli A, Pagliaro P, Roberto S, Cugusi L,
Mercuro G, Lazou A, et al. Diabetic
cardiomyopathy and ischemic heart disease:
prevention and therapy by exercise and
conditioning. International Journal of Molecular
Sciences. 2020;21(8):2896-905.

15. Habibi P, Alihemmati A, Ahmadiasl N, Fateh
A, Anvari E. Exercise training attenuates diabetes-
induced cardiac injury through increasing miR-
133a and improving pro-apoptosis/anti-apoptosis
balance in ovariectomized rats. Iranian Journal of
Basic Medical Sciences. 2020;23(1):79-85.

16. Szkudelski T. Streptozotocin—nicotinamide-
induced diabetes in the rat. characteristics of the
experimental model. Experimental Biology and
Medicine. 2012;237(5):481-90.

17. Salmanzadeh F, Fathollahi Y, Semnanian S,
Shafizadeh M, Kazemnejad A. Dependence on
morphine leads to a prominent sharing among the
different mechanisms of long-term potentiation in
the CA1l region of rat hippocampus. Brain
Research. 2003;963(1-2):93-100.

18. Mardani Salmi M, Reisi J, Esfarjani F, Zamani
S. Effect of 8 weeks resistance training and irisin
injection on BDNF and spatial memory of male
mice. Sport Physiology. 2020;12(46):157-74.(in
Persian).

19. Asuni GP, Speidell A, Mocchetti I. Neuronal
apoptosis induced by morphine withdrawal is
mediated by the p75 neurotrophin receptor. Journal
of Neurochemistry. 2021;158(2):169-81.

20. Wang S, Bray P, McCaffrey T, March K,
Hempstead BL, Kraemer R. p75NTR mediates
neurotrophin-induced apoptosis of vascular smooth
muscle cells. The American Journal of Pathology.
2000;157(4):1247-58.

21. Yu F, Liu Y, Xu J. Pro-BDNF contributes to
hypoxia/reoxygenation  injury in  myocardial
microvascular endothelial cells: roles of receptors
p75NTR and sortilin and activation of JNK and

caspase 3. Oxidative Medicine and Cellular
Longevity. 2018;3091424-9.

22, Wu LN, Hu R, Yu JM. Morphine and
myocardial ~ ischaemia-reperfusion.  European
Journal of Pharmacology. 2021;891:173683-9.

23. Montazery Taleghani H, Shakeri N, Ebrahim K,
Soori R, Gholami M. The effect of endurance and
resistance training on apoptosis activity and
collagen deposition in heart tissue of diabetic rats.
Journal of Ardabil University of Medical Sciences.
2022;22(2):186-203.(in Persian).

24. Nourzad F, Shahidi F, Saleh Pour M. The effect
of aerobic and resistance training on insulin
resistance index (HOMA-IR) and BCL-2/BAX
ratio in apoptotic pathway in the heart tissue of
male wistar diabetic rats. Journal of Sport and
Exercise Physiology. 2022;15(1):69-82.

25. Chenari M, Rahimi A, Sarshin A, Feizolahi F.
Compare the effect of aerobic and resistance
training on Bax and Caspase 3 apoptotic indices of
the heart tissue in male diabetic rats. Razi Journal
of Medical Sciences. 2022;29(6):144-54.(in
Persian).

26. Volpe CMO, Villar-Delfino PH, Dos Anjos
PMF, Nogueira-Machado JA. Cellular death,
reactive oxygen species (ROS) and diabetic
complications. Cell Death and Disease.
2018;9(2):119-25.

27. Tang Z, Wang P, Dong C, Zhang J, Wang X,
Pei H. Oxidative stress signaling mediated
pathogenesis ~ of  diabetic  cardiomyopathy.
Oxidative Medicine and Cellular Longevity.
2022;5913374-80.

28. Jansson AK, Chan LX, Lubans DR, Duncan
MJ, Plotnikoff RC. Effect of resistance training on
HbAlc in adults with type 2 diabetes mellitus and
the moderating effect of changes in muscular
strength: a systematic review and meta-analysis.
BMJ Open Diabetes Research and Care.
2022;10(2):e002595-602.

29. Ghalavand A, Delaramnasab M, Sayari A,
Heydari M, Rostami D. The effect of resistance
training on cardiaometabolic factors in men with
type 2 diabetes. Quarterly Journal of Caspian
Health and Aging. 2016;1(1):15-21.

30. Amrolahi Z, Avandi SM, Khaledi N. The effect
of six weeks’ progressive resistance training on
hippocampus BDNF gene expression and serum
changes of TNF-a in diabetic wistar rats. Journal of
Sport and Exercise Physiology. 2022;15(1/1):10.

YPY Sl ) oslais Ve 090 /i G:.J:}zr,lc oli.ﬁb‘\lqu

AR A


https://dor.isc.ac/dor/20.1001.1.25382810.1402.10.1.5.8
https://journal.jmu.ac.ir/article-1-690-fa.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.25382810.1402.10.1.5.8 ]

Sadegh Joola et al/ The effect of Resistance Training on Cardiac Apoptosis in Diabetic and Morphine-Addicted
Rats

The Effect of Resistance Training on Some Markers of Apoptosis Caused
by Diabetic Cardiomyopathy and Morphine withdrawal Syndrome in
Diabetic Male Rats

Received: 14 Mar 2023 Accepted: 18 Jun 2023

Maryam Sadegh Joola®, Abbas Saremi®*, Mojtaba Khansooz
1. Ph.D. Student in the Field of Physical Education and Sports Sciences, Department of Physical Education,

Borujard Branch, Islamic Azad University, Borujard, Iran 2. Professor, Department of Sports Physiology and
Pathology, Faculty of Sports Sciences, Arak University, Arak, Iran 3. Assistant Professor, Department of
Physical Education and Sports Sciences, Arak Branch, Islamic Azad University, Arak, Iran

Abstract

Introduction: Morphine withdrawal syndrome is one of the aggravating factors of apoptosis in diabetic
cardiomyopathy. The purpose of this research was to investigate the effect of resistance training on some
markers of apoptosis caused by diabetic cardiomyopathy and morphine withdrawal syndrome in diabetic
male rats.

Materials and Methods: In this experimental study, 32 male wistar rats were randomly divided into 4
groups with 8 rats, including diabetes, morphine diabetes, diabetes + resistance training, diabetes morphine
+ resistance training. After implementing the diabetes induction protocol, the addicted groups received
morphine orally for 21 days, and then the training groups participated in the resistance training protocol
for 8 weeks. Then all the rats were killed and dissected and their heart tissue was removed. ELISA Kkits
were used to evaluate apoptotic factors.

Results: In diabetic rats with withdrawal syndrome, BAX values and BAX/BCL2 ratio increased
significantly and BCL2 value decreased compared to the diabetic group. Resistance training in diabetic
rats with withdrawal syndrome caused a significant increase in BCL2 and a decrease in the amount of
BAX and BAX/BCL2 ratio compared to the diabetic group with withdrawal syndrome. Also, resistance
training in the diabetic group increased BCL2 and decreased BAX and the BAX/BCL2 ratio compared to
the diabetic control group. In none of the cases, there was no significant difference between the diabetes-
withdrawal syndrome-resistance training group and the diabetic control group.

Conclusion: The results of the present study showed that resistance training reduces the apoptotic factors
of heart tissue caused by morphine withdrawal syndrome in diabetic rats.
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