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Abstract

Background and Objective: This study aimed to investigate the effect of
resistance training on some apoptotic markers of kidney tissue with
morphine withdrawal syndrome in diabetic rats.

Materials and Methods: In this experimental study, 32 male Wistar rats
were randomly divided into four groups of eight, namely groups with
diabetes, morphine diabetes, diabetes + resistance training, and
diabetes morphine + resistance training. After the implementation of
the diabetes induction protocol, the addicted groups received
morphine orally for 21 days, while the training groups participated in
the resistance training protocol for 8 weeks. Afterward, all the mice
were killed and dissected and their kidney tissue was removed.
Enzyme-linked immunosorbent Assay kits were used to evaluate
apoptotic factors.

Results: Cytochrome-C variable results showed a significant decrease
in the morphine diabetes (P=0.002), diabetes + resistance training
(P=0.001), and morphine diabetes + resistance training (P=0.001)
groups, compared to the diabetes group. Results of the caspase-8
variable also indicated that the diabetes + resistance training group
underwent a significant decrease, compared to the diabetes (P=0.004)
and morphine diabetes group (P=0.012). Furthermore, the reduction
of caspase 3 variable results in the morphine diabetes (P=0.001),
diabetes + resistance training (P=0.001), and morphine diabetes +
resistance training (P=0.002) groups was significant, compared to the
diabetes group.

Conclusion: Resistance training reduces apoptotic indices in kidney
tissue and can be a suitable treatment strategy for diabetes and
withdrawal syndrome diabetes.

Keywords: Apoptosis, Diabetes, Kidney tissue, Morphine withdrawal
syndrome, Resistance training

Please cite this article as follows: Azadbakht B, Saremi A, Khansooz M. Effect of a Resistance Training Period on Some
Apoptotic Markers in Kidney Tissue of Diabetic Male Rats with Morphine Withdrawal Syndrome. J Res Urol. 2023;

7(1): 30-37. DOI: 10.32592/jru.7.1.30

Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy
and redistribute the material just in noncommercial usages, provided the original work is properly cite

N ! E3&, Copyright © 2023 Journal of Research in Urology. This is an open-access article distributed under the terms of the Creative


http://creativecommons.org/licenses/by-nc/4.0/
mailto:a-saremi@araku.ac.ir
https://www.doi.org/10.32592/jru.7.1.30
https://orcid.org/0000-0002-1232-1254
https://orcid.org/0000-0002-0113-1497
https://www.doi.org/10.32592/jru.7.1.30

JRU
Sigle,l 39 Olidx

YooYV iolxio NPT lasli g 5l ) oylols Y oy90
https://urology.umsha.ac.ir/

UMSHA Press

(V)
/‘/u,s_',(:;’jw’
2 A

A : 2

N/

. Q
K Y
e

“
-

¥
&
o3

S 90 SalS S 8 (g T byl 31 (B 9 9 (Foglio (9 0 090 Sy I
od 30 5 3 Py b of poid (LS § (I 0

[STI EECT b

Ol )9 el S13T olKtils y2g 1 Axlg o o35 pole § (St )T 09,5

#)¥

woybo whe T sl ol jee

R

C)lﬁl “SU “51)| il =059 |a9l: 5 Lgo).;)lf Slallas s c..\i:luq}; A

Sl STl e ool 33T olEtils (S| amly o o35 pole 5 S 3 05,5 ¥

oS

&5 2l si5mal la,Slis 5l (B steslie (205 Sl gy alllne (ol ) e i g Al
D b @l e ise ;S Gedre S ey Lol en

05,5 ¥ o (Bolal g0t s o155 5 alimo (Bse e TV o2 gasllas gl o BBy 5 909
el (Shaglie (o3 + (e e ol Staglie G peS + ol imdye Sl obs slaog S Jals (oA
933,58l ys (Shhe Sygons |y (e 55, VY Slins sloog 5 ecols S IS sl 5l 0t
5 AliS Lo yhge (dad day . 00,S CS 10 Seglie (pped JSTg j0 e A Do 4y oy el (sog S o e
i 0olizl 1391 slacesS 51 3500 ] (6loy351 ol el b gl oyl (gaelS by 5 Wi o s
ted ey g P=e/e oY) (dre Culs (sloog S 5 (s o sine (1ol C g Syt e by Loaile
Jeio gl ol lad culis 09,8 4 o (P=+/+ 2 V) (goglie (o pod + (8 p0 ol g (P=+/+ 2 V) sieglis
crdye oo 09,5 5 (Poelv = F) Culyd 05,5 41 Cormd cogliia (31 i + s 09,5 45 ol i 55 A jleasls
(P=r1+21) by ol 09,5 10 VilawlS psite ol (2alS (uizmen 0l (g )l0 sxe 2alS (P=+/-1Y)
Cobis 09,5 @ Cawad (P=2/0 V) (goglie (apad + (e ol g (P=ele o)) (saglin o yed + ol
S IS gae

Sl Wl o 5 ol osd 4l 8L 1 (S35 Sla Sty (el g Sheslie el 1S 5T AT
Bl S5 i Calid 5 Cabd 5o (oelie Sloye

e S5 pyate wobs @S Cdl Gegl o Seglia o ped (9lS 55 5lg

VEY/-2) rallie el yo g ,b
VE-Y/-SIVA :llio Giul g )b
VE-Y/-VIVY cllio b iy du,b

$Shy psle oBidls ly pii Boh> elod
O | Jc'?.vu' QIM

(ssbe le g o gi
pole ;o (69,5 Sldlas (5 cuSlingsy
Ol SIS olRiils o359
a-saremi@araku.ac.ir :J.:a.il

b3 5 e laiae adS Cib 55 el e Silas 5l (S p (Seglie a5 0550 S Sl otzme el fulis on Lo 13l5e el Ll

FeoRY QWA EY b 5 e e s55)s)]

)obuﬁﬁﬁdzawé,as_fﬁf)whol)aﬁ

A0NR0

g a8 rals S e oliel Jlogle Comez 50 ohise
5 ool 03SIT £53 YA ol STy [0] ol 55 o
e Aoz llagls (B piw jelaieds adyl gosle lgieas
8,5 )L 5 S SIS cn et by 95 e ool
)5515 c]a.w 2 u.:ﬁ).a aog)'{.ccb. .Q)LD (& o Cemols 9 Q}‘»L;o
SR 350 50 2d8lite slas 1 (o cnll el S 1 o5
ol (e [f] 3,0 052 9 S Ll ysS o ud e
ledllas [V] il oo S2al331 b o B s oz )0 gl

S9eS b el g anl 5059)8 998 (e S len (B8 Sl

ol ol gl @y Cnglin b gl d 3 g by e
@ g o1 Gl JIGal, ids 5l aS 0,10 099 (5ol amlg [l‘ i]
CalS ol (6 5lons 3555 5o gl il Sl (T Jlss
ROS S5 (al331 5l o 5 gl oot 59 Ylaiol S oo
e 63alS sl semal 4 SlamST il s el
Consl ol e e SIS 31 (S olzel ¢ 3 b 51 [Y] 05 o
Sy Jlosiol a5 bo ganslz )3 09290 il e 51 (S [¥]

Aal | 1FeY leasl g Hle o) o Lol Y 0590 (55909, yo wlidixi


mailto:a-saremi@araku.ac.ir
https://orcid.org/0000-0002-1232-1254
https://orcid.org/0000-0002-1232-1254

64.,15 g.»ﬁl) BN 6)3"-’5‘—‘ LSL“’)#*M Gdod ‘5)""""’ J.aS 9 u;’J)"?‘
Oedre Sy bolen (1l 9 (0bs @l sla e

B30 5 o0

FLETY
‘Sklim.il.q)1 609M L asS el 6.\).70 &5; )| ).al> Uw}bj))
ol); @‘)z,a Q"?A P Y'Y axllas U"‘ 6Lbd.:9m s 00 ﬁL?ul
o] oo (5Sole i0gs Al olSisls 5l oo g lus 5 Hlinng
b obs Jald (09,5 p2 50 o A) 09,5 F 4 (59 (bl
sl (559 + (i ye Sl g (Seglie (859 + Sabd b e
50 e Lyllh o dhe g0 Soe 4 b ise ol
38 B Rgr olBialel [0 (Blas Sl ,S i 5l (olo
Ao e b Fe Cugb ) ol 5 il gaz,0 YYEY gles Lol i
Shhe> glgladsi 38 5 51y &y g0t oaliagd) Iaé 4y (g s
Sllse> solns il shen 81+ slag k) T 5 (ot 25 55 pls
Jole coled ind 5,005 wgamal & g0ty (2Kl ;]
olSzils Sy soaSizils IS sateS anlb b Hol> iegh
S ams b sge 09,5 ks sl (IR.JAU.B.REC.1401.030
Jsle  Bliorse  Go,5 5 ewliab cels VY
2 Jodoe (LG el dlefw o8 o L) Cawsis)ohy sl
PSS o il oS o PO 595 b Voo /) Sl L
) el 355 Jslome Gy 3 k8o VO Slam s oo 3
Ve 0 b el oy 5o aad Jboee (LS, ol doSmos 8 5
o Sele VYl aslanul o 39 258k 52 ln o5 e
@l slogiss olioas (b 5l plasebl sl 4335 5
s 3 p Sk YO Sl it Lagl (55 08 (e 45
[ﬁ] Sad a8 8 b ol slasge g (MY/dI)
Sl 5 (QLsl el VY 5lam (65055 L (55 08 sk
3955 25ls BLAZ Joo 50 siasS3lS Laugi babge oo
3o e S ey JS5ay D] as g Soslail (LT
595 31 e (Kl Sl (sl s L2l colis Gl anls
b cllgs gowels] OF 5 cpbpe i oolinul ST
Sop pd oo g prSiden Y g 1Y ) Jlgie slacibale
Gl el s 50 p S e MY e el FA Gos
b oo [\_V] as Blal Ol 4« YV 59, U Lajg, gadn
GOIS (s 5l ey Gl oo g Lo hige (02 (0L 4 >
15 Sllgem 5 b e 5l o3 Sl 5| labl sl ol adlo]
Y e dr (el oS o8,-5) LSl oYY 55, oL

o Slao B Ojgen on Gis eSS e sl )5 e

Sighanl s,las p (taglie o es Sl

@S 5 a4, S Sl 4 ] Caely b ye a5 Wilosls lis
ssalive (VYAY) ], San 5 5,000 g) ganlllas ;o [0] 555
alS 5 oS o g )lsle lags lrial sbnl el (1850 a5 0l
s9b 00 ok Fyo el gl Gk 5l SLy AL oot
lajlasls” pU 4y sl sl olml yo Lol Jalse [
plxl Gk g0 5l bjlewls gileJld awe (Caspase)
I e 9 ()0 e 4y All) (SIS pas 1090 o0
e b (IS e 50 (S pe slaoni S 4 atly)
s Bax uaile (Proapoptotic) Sisuglyn sleakawls
4 S slid g pdudea Bel-2 aile Sognsl il
IS gl Ol slola; bog wbioe Gl C pgS g
O e )3 05800 Ty VlowlS ol Jlad s 9 0,5 o0
s 355 oS 4 O Jlail g oo TNF-a o5 20138
o s Sl o [V T as walgs ¥ g ALl o s
Gkl phie (S Sl Wl gl 0 Sdee 3 als
Glodsho J5s 4y a8 5555 crge elgud] 4y Sl ol
gob Pl L G35 lacdld (e sh e SDlas
A ams o 2al5 1) Galgusl &) Canglia SIS S slacyatis
el &5 W ekt oS o (CaUZA) 155l oios o [V
Lsb (pg3 B e (20l crge SLaliul &) s Shaglia
anlllas b VY O] g5 o bs 031 o Gdsudl e
9y el Dl pos a5 sl (las (VWAY) (]S 5 (oBgle
DY ol b gogesl ssals o,Slos d9gr glyr (orlio
(b e ostlaels BT (2alS crge (3550 45 05 (3135 (uizman
et G2k 3l Ghiys DV F] 2500 S 5 05 slacdly o
@eld glasnin ilusll o Som 5 68 Slacl
Slgo cgu Sl 1lS Lol LSl dagydy ) wlly (ogasas g
Oleyd 5 5rSday 3 6550 Sloyd gy 4L g o jgloliel
5 o omizmen [N F] cosl slzsl alex 5l lags Lo 51 (552
Slige 10 e S5 a5 WS easlin (Y0VA) o, Ken
Gl g gilannS] Loyl (asls amhae Sl el ol
g Dl yed S Il ys 0gd oo 039 (SlanST T Zolaw
od9y w3 5 s Gl ) GhenST T sl
WS oo ey (Solediee S 1) Sl pl e sla e
weyas 5 lallhs (B oty oy gt bl [)0]
s Al 28l isns] SleygSE n (bhys nped S
Odye Sl 4 azg b I el 48,55 & jg0 S5 e e jo
adS il 0T il 0yl oy il slacdly L glise &l
Sl 4 4295 b eomizmen 5 Sl (el S5 pjan 5l
Colid 50 S5 pjain I ey 4l 2l eglie o o3
4 eslie (o pod 42an A gl b addllae ol e o0 ooy
C 5,5 g aloz 5l si5mml slo,s5l 5l (2 ol (o) 2
Ol ALlS ( olyasSene b (31 s S5l plsisay
el g YkolS 5 Spe g0 peS b (2) e S0

VPV Lol g 5les o) o leds &Y 0,90 (55909, yo wlidixs | Y



OlSs 5 coualjl

Ol po 4 ige (g e yd O Jolao (glajy 45wl |2l & 50
Voo amyea Ghadlal ol bl ol (nl g 092 Juate
ol 525 () Jgaz) a3 T sai o Slilsem (s (35 ey
dudz an glaan aaliyp cplcd) o YL Loy 5l Gl >
ok Jold Cagi 2 g Cugi a0 allyy; Sl el ol 1]
1,55 w9 el il 48,80 aw lacug o 09 Loy 3l g
S ssoss oyso yo [NA] ctls sgmg col il aids S

L7 -1 s oolil eSS 2SIl S'ais 5l ogno

(8, Yy adez 5ol S5 We g 0l 5,5 Wddiges
i)l otz 593 5B s s (a5
a8 Ve Sae gl ool by g0 (69, 9 Bors (S Solidl
1y oedye S5 @dle (LS ol a8 0 svmline [VAl w50
atin A Sao 4 oo J 558, YL bl hse it aian S,
baly Y e ) s o 51 58, Wl Jolis o s 12!
ol U cpl g a0 AD e g e il b galols

Grnslef galold L al, Y2 L g o) Loy (59, 6 ,),SF Heo V0 sleglie Ol yei 1) Jgu

o pas ] ) ok

Js aas

Yoo ANEEARIN AIARERTAIA AAREARNA AREERRTA

(O O35 22,9) )b

Y Jgu 0 Giagiy ool sl S saslllas 590 sl it
b tagh cnl slaaite 1S58 (o295 Gammlie Canl 0
Gy a5 ol s ab,biSy uilly 3IUT gl 5l eslizal
F= AIPYA 0 AjLlS gl g P= +/+ o1 o F= 1 YIARY LY 5Lls
P=o/oe\ g FZ 1005+ C py,Ssimms gly s P= o/eoY g
3,10 0429 Wog ¥ o (5 lolie WS g el

C 5y s e Lo9as 10 (S5 (el 905l plsl  amy
8o ol (glrog 5L ol 09,5 &S w odaline () loged)
bye s g (P 1+ 1) iaglie (e + 2obis 5 (P= +/++Y)
o Ll oyls 0529 (g lobae B! (P=4/+ 0 V) cioglin oy pei +
(P> 00) 055 Jolize S oy )5 plus (sdunlde

e (pga> 55 (S sl Gga3l sl Sl ()b ]
Cobio 09,5 5 Culid 09,8 po a5 A cnaline (Y loged) AjLawls
09,5 5 (dye Sbd 09, g (P=0/e o ) (aglie 0 yed ¢
15 Lol el fsline M P4/ 1Y) oglie 1y e + by
o ol M oog 5 ples (cdulin

et 3 SP ek opeil bl 1w (rizren
L cubs 05,5 a5 als oaslice (V' loges) VikewlS posie
swglie cpyed + abs (PEele0)) e Cobs sleog S
(P=eT2Y) (Ghaglia (nyped + Gwdye Zobis g (P=2/0 )
M3 ooy, S lo s (samlin 1o g ol loline DS
s edsline (g,lobise

b eyl tedr 5T 5l G sl VY Laise sa0n
P ske V5 el G (9 p S 9k S (e VO Sl (oS 5
9 WA oS g AT (st ] oN 0j9 kS 2
el (dlo Jloj b ol (s jlamy ol ploxil g )l il
Wb jeabee ahBs ¥ Sue 4 mle (g5 (B 50 ey
o5 il a0 Ve dite sloo yo olBilesl a4 JWl sl
Vikwls sloasli gufisn zobhw (s Sojlalainds (5,10
GoceS by i ia ads el )3 C pgSatn 5 AjLls
oislogl ol @Y (CUSABIO) oulils slacs o (gl5Y!
&lke (biotechne) _ssqL o (Life Span Biosciences)
RS0 NSO WP FRSIUEL AW ISP PNCK S-S P DN [NCSU
CSB- slacSJblS (5oLt b d Lo o p,Ssls +/0 g +/+QF
5095 Lo ol8ylesT 5 MCTCO 5 LS-F21520 [E08857r
s all

SPSS 5l 5 5l «ledbl Juloisa ;o sl epod 5
Ogesl 5 desls gy Jloy 5l pliebl (sl 5 VY gt
09051 5l oy 5 (nSile (saumlio (sl .0 oslil Shygg s
s=ini (yg03] g (One-way ANOVA) aé,b Sy il )y Judos
& olaiul PSe 40 5 o cme elaes L (TUKEY) S's3

6ol ) S il g }:JL‘J =l sl Szl (Sl

andllas 3,90 sloog,S 5o adS b (gi5um] sl o (ganl ) o il g 5JUT G WORE-ES UL WS g PRV

axfllao 90 oy ¥

P F D.M.RT D.RT D e
e AYIAY faVEeY- P18V EV/FY (AREVILY VO/+ FEO/AY G ol 0,556 ¥5Lels
eeY O AFYA AFYRYYY 1 VEVYY VY/O0EN /AN VEIYe 2 Y Gid ool 55 56) AjLels
N NOIBFe FESOEFIDY  OY/PVAYAND YONAEVEVG  VAAIFAZOV/VY G el o ST o 5o

sl o e+ b e Cubs= DIMLRT ¢ zeslin oy i+ Cobs=D.RT ¢é e cilis=D.M ¢il5=D

Yy | VFeY lwsl g jle o) o Lol Y 0590 (55909, yo wlidixi



Sighanl s ,Las » (eglie o ye5 51

b

*

i

Co e s el Fluba + o8 e Culia
(ot glha et glia 0 pad

aalllan 3550 sloos 8 55 C oy S s 055 5 o 1) 1505
a3 035 4 i lsbtan el K

(52 ol S 1) A = sl

e
- &

—

I i

A
s
¥
T

Cal

Ol e by s (e
B Get
L;\\I.Ajuﬁ k;'mgl_‘h:

A:jllaw:)}n‘_gho);o:{/\}l?‘»lf&:ﬂ}jgchm:r )1.3549
e ailsog S a4 o jlaline OV A €0uls 05 8 4 o lsline UM I

-t &

—
- =

il haol S §55) T Shaals
U

(

* i i

Sl Ol e b (e bl + a8 e il

e gie eglie pya

A:Jlk.»:)}»‘she};):\‘jl:mlf@sjﬁckatr;léw
ol os S 4 o loline oMol W

1FeY laasl g )l o) o Lol &V 0590 (55909l yo wlidixs |



OlSs 5 coualjl

Sl $50 S 9lS e pilie S5t 5 edgesl 4 Sl 0l
s SSsumlon oSy Comi Gl 4 iy VY
Silwdld as LK zals 9 BCl-2 ssle Sl ol
e Gsasl e e Sl YihuslS e5a5as LaslS e
B saie) 10 i sl 51 S Ylezs| a5 S o
olis b3 cldllas mzman [YF] conl ol il 0 Jsbos
s (alS Sl 5T sl 5T cudled ilidl a5 aas o
Sl el go B 5550 Sl 4 a5 Soud glaeSTy
b ol 5 2ol 51 36 jsunl B)lse 5l 6 St 50 o
sopdle [VF] s ls )l JUis 4 guilapenST oyl 5l 30
0055 inly¥l 3ol 3l saglia Codlad 45 sl o asies o]
Iy s0iide oo Sgutr |y crd gl g (50 Sl o Sl dlae
has googi ialidl Jdoday (seglie codled glml o o
loazily ol 5 [VY] 050 o it 55 55915 cotls y (alls
ol G yod + Seld 09,5 50 YLl 5 ALl C o Sy
o Vlaiml zalS ol a5 os sanlive culis S 05,5 s S
Sonte 9 gl 4 Sl al8l 85k 5l (Seglie (g pes ]
Glowmpl colad LBl rzes 5 SHS eedplie
oaludl dl.a.a‘ 6..\.._“.] Q}:‘“"Aﬁ"“s‘)" c]a.u u..mlf 9 G:‘AM.S“S'L:"
Q aalez 5l By olisel o8y Jo 0 (sgw 3l il ouds LS
i S lom sl SRRl s ((dye e sodle L) SL s !
DS bl 4y o] by b e a5 el ool ol Sladllas
il 5 05l Gl 18] a5 o aldS g IS ol
oo yl5 wlos,S b s by a5 alKigles] Sllge> o
b Gl Sl o sailaST oyl Sialidl [Y0] ol
Slgse Gy sl Grbpe Sl sl b
STl sla Jeol, 3dgs o 5 08 Jled | sadsm] sloesi S
Oedye el pogdle 358 (3597 b (ST JUd slaaisS Ao
(el Ogd 8 Gy O Lmolg.\.,wﬂk_,’_';fl ol als cel
wole 5o 9 TLRA Sloll e (03,5 JUb b Wlgioo (3
o 28 0 (TNFa) Wl (555055 55,55 ;5251 o gl
oie yao ) o3 Slantsn 5 Sugllsies Sl
sl @lme Gise salS 5 a8 0 Jeolels b (nde
Sz a lagT slaasil 050,50 (Y0 0) ], Ko g (AticCi)
3 Bh 9elS g oS ol g gmmlannSTy il
L8] S o 0Ll (yd yo 052541  S3edl Sl e Y5bo (6 s
oliel 15U oy 2 yokaiods slaalllas (V-1 V) ()] 1Kan g Losblows]
P @l Slaise o oS 5 e ladsle jsns] » SL @
sandllas zls wols ploil Jlingy coboy 5 cobs soobe g

cly mslie o8 45 ol (lis pols gaslllae slaazily

GalS 28l 5o ishsl Glaasly sy ok helS
JET OV SURRLIU PR WO SRR S IP R VW PR3 PO 2 PR P YT
g5ose b Glho laallle (556 onsl Jost lagzrgiunr
Sl goante lidllas Ll el snis alowl ,ol> ganlllas
sledl sl sloasls » | (5355 Blde slagn s
LYy O] wloo S anlllas bo s 5 (s ollams 4o cilisee
sl p ) by i 58 S Sldllae (S ceires
ganlllas s gueos [Y3 YA LYY VP Al Wilos S s, s il
oS wms e oL (VYAA) e 5 6,5 Ls imgsy zuls ¢ ol>
e @alore Bl S plyed Wlg o (Saglie Sl o3
3 )5 a4 ubs ol il o B sla Jsls s5upl o )lse Shals
5 (Simsl o L3S1) BaX ()5 Gl )0 Hlosine (rals 0gis
S (Sgamlad ,5518) BCI-2 15 le 5o o gne (38!
lyed b nl poopdle [N ws oaalie S 05,5 4
tlortign Loyl 5 (5 reslS ol S Glie 2 (Seglie
5 sk o> 1) Y g8 (1l (e 050 550 3,Shoe
ols ylid byl jreghy (sleauil .ais S asllas (VYWAY) o Ken
o T Sgage Sacl 0ig )y (Sreglie Dl o3 aiian ) aS
Ol orlnle o0 GilS 5 0)9l (lertisn sloyeSE
Soedr Sln (selie Sho)y (Sred S0t (nl AT S5 A
ot ol 4 e Shlow [VY] sl gogesl (g5.l8 5 Shas
(Microalbuminuria) (s,se51s, S0 4 Mol (om0 o
b e 0 Shas (6l (6 KL (lsieay a5 s (559559 )
0, 8es sl jo gwlal (385 YU 35618 098 o colaul alS
loanlz olass 3 s ROS wgs S o0 8o,k 5l s (onnbo é
JBls 50 wp o subo bz ;0 ROS oS was oo lis anlels
bals [VV] wlo (253 alislo] Lalys p3 o8 5 oo
2 9 S oo Wl (53 Wil Slse (ygenl S 50 1) page SR
(B 5l aien Ll 00 5l 5yl YL (93 08 Ll 0
ol Gl b A slanST el b egie culs
b s (1alS b JeuSgi0en (5eaST OlT la IS0,
oS 5T 80 5915 5,18 e L3 | el SlawnST 5T
ol 4 iy SIS e o Jld 4 Sl (S (558
4 ok pae slaguly 51 (S (@Bly 50 09h e gilanS]
sloaiss wdsi Jali8l 5 sulocnsT uyinl SIS (YL cdale
5oz abox 5l emal san Ll 5 5)aSgie 55 ()5S Jlub
Gl el (259 el 5T sl 28l 5 Jobo 50 5505
S5 s se cilize sadly 45 seilaeST il LS 5
Slompl b GRlE coge iy o5 el el
ol L3 aaless [0] 0o o olis g3 2l38l 5 Sl
wobo il 53U a4 g (6 e Kin )0 plaie (55,9 4S5 Cawl ools

va | VFeY bl g ke ) oylad V 090 c(g38l,l o coliions



Slayiie (p8gn gohw GRalS Gol> gaallhe )3 (ndye
reslio (nped + (b ye Culd 09,8 50 AjleaslS 5 C o St
BV 5l plge a5 ol las 1) b Subs 09,8 4 Cond
55555 5 hals 5 gilanST oyt als 4 ol Jlez
3,5 oLl cteglie o ped 1,0 (TNFa) W (69085

Cogl Gk 5l (S b g (855 45 e yoe Sl 4
Ol crge (b @85 50 qued 5 OleST ST et
Dl g0 plymo sl sbge andS 0 ()T 51 G56 (slocal
Qg so o9 45 el oul AL o9t K0 sew
olts 5 Lo ganllas s [ 0] wes 22l 1) bl sle,Silss
Siganl sty el cel Jieglia (e aia A oS 3l
e Clliz galS L teglie pes Ylisl Cewl ond
sl Slas als g geilansT ol 4 aly Sl
3 MlelS cdlid 9 C pg Snem jLisil (20l5 crge el
585 Sl ool YilowlS o550 jmm ] (ald Sl ((izren
g e S L o ol ralS 4 ol

S Ao

2 st g (Hadle S1 Saglie () pe3 45 w00 L5
SF e b (Bbo g b 2l slagbye gadlS 2l
SFliel Wlgee Geglie uped alin A nlply )l
255l 52U B)lse (Rl (sl selin 5 e 291008
Al S ey jo ol sads cal

S8 g S

)8 S350 58 oy )0 (55 gl Sl end a8 Sy Allie )
5 Sl 0o plodil sasels gainie b g Casl 3 )29, axly (oDl ol31 olKils
Olsailoas 5,00 Jodoas 525 Ll olRialajl 315 g (Y gia 51 S0t
NS e Sl yaE 5 S

Qbo ol

S92y ol gl )3 (oe8lie SLaS AgSaes oS S oo Mol S0k s8
o ks
SN Sl Me

axly oDl ol3T olSisls Limgh ;0 G (sateS Cgan Gk oyl
(R.JAU.B.REC.1401.030 : 551 55) el 3,23

OB N 95 o

@)l 59l 5 ool | adsl )b el (6553 el Jolo anlllas 0
Gaep dlin 55 50 5 cunl 00gy couslil songe b sl slesls
alansls o8 jlie o, Sen

Sb ol

ol 03,5 (yaali Bizmos |, i b slaasyjo ples

Sighanl s,las p (taglie o es Sl

4 olixe lacs, 0 g jae slo Joku ;o sem el aS ols ylis Ll
Rl 5 pllo slagtae 5l i I3 s by (ks 5 SL S
2 5 s sladbs 9al ) ot 2 Vainl SL 3 5 ol
e (G0 S g (omal Comws & (plpll S e L]
| adS 5 oS (8l jlsbe ST 3 e obael 31LIYY] sp
50,5 sanlive LmQ] 30,5 cwy p (WYWAY) S g 0,000 o)
GlS 5w o glile lag )bl obnl cely (80 a5
5 eliicdl olnss a8 ol ol byl sleasil, e s
S50 olixe o3l o IS Wlgh oo oS g alS 0 Sles DS
» (0929 Kes 5 Singhal) JSiw Al sga i s
s durkat) ol sz sladske ssmsl 2 1) by A1 lasllae
sl s S b3, Sl goaslazesb T (slacwgad
l, bax isl33l 5 bCl-2 Ly mals b e b oo lews S 5
(oo b yloyo cow S5y em (sl Joks 4o ol pogdle ols lis
(Liu, LW) 5 g5 J LYAD o oomlions YLl as Jlas
smas 39l (o) p Bua b a5 gladllas o (V1Y) (5o
Bcl- 5 Caspase-3 (Fas) ;90! b Ls e slacniisn olo g
25,5 oaline iald ploul (18 1o 4 sliel 4 Mo of Bl 530 40 (2
o Gl b Wlge Cpdpe 5l Sow Vsb ool a5
Bel-2 j9u4Tas Lo jiels 4 Caspase-3 g Fas jeussp
IS cwl (See 5 a8 Wl e 4 ) (oras o]
Iral wsl jaseslse 5l (b (e ol (2l (SloueilSs
S0yt w0 gl (b ye salBlae 5l G (agh (nl o
1S Sl 05,5 & e by S5 i 09,5 50 aollles
G swyp 4 g Sl (aseinl Sl ol el 020 o0 L
Lgs o Yz zals ol ezl LY 5l (S50, Lo 6y
Al e (Kily (5090 0l lojoe 4
&)Ly alox 5l ecabize lags o ;o (555 (Sloys (B
@ ol ogdle .l ool 3158 olel g colis (S0 pudl (9>
Ol 53 423805 9 S5 (Slagby, 5l (So (A9 45 Sy (o0 S5
e 5 o gasllas s Lulol p [0] el sl
ssba plojes 99 5 g (eglie helitul Sl e (V4 1A)
Slise bz Glatse ;o 1) suilaaST oyl (zss 55550
SZF 0550 sb edye @ olisl &S Jlje ol Gials
bt Ll sanllla s ols Laal331 1) 65y, 5o geiloensT oyl
5 985S o ytl (5)lo dme joboay calide sla 559 457 Sl
S5yt sloghge o 1) 009, Sugledyge Ll s
ted hlisee glgil 5l oolitul (rizman [V0] 08 Jloyi (b e
clle pals cely (Y-Y) )Kan 5 owle gaslllas o
Coyesl mlEl 5 wd sslnS] eyl gbasls
Cild g 50 by S 5 pyai slas; 05,5 jo | SlaST ST
Dol (55 ol gosimolis cwliiscdl sl fdoriga, o
O S e By S I e S e 098 0
S5 i oy, S 5l saslcwmsd b [9] s Ol yuuss

VPV Lol g 5les o) o lesds &Y 0590 (55909, yo wlidix | Al 4



OlSs 5 coualjl

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Parastesh M, Nadi Z. The Effects of Regular Resistance
Training on the Liver's Inflammatory Indexes, Chemerin,
Resistin, and Insulin Resistance Index in Healthy and
Type 2 Diabetic Male Rats. J Arak Uni Med Sci.
2020;1:48-59. DOI: 10.32598/JAMS.23.1.578.4

Sharifi A, Islami H, Ardeshir Larijani M. Investigation of the
role of the internal pathway of apoptosis in cell death due
to high glucose concentration in PC12 cells. |1 J of
Diabetes and Metabolism. 2010;4:326-34. [Link
Wagener FA, Dekker D, Berden JH, Scharstuhl A, van der
Vlag J. The role of reactive oxygen species in apoptosis
of the diabetic kidney. Apoptosis. 2009;12:1451-58. DOI:
10.1007/s10495-009-0359-1

Esmaili Nadimi A, Khodadadi A, Sayadi AR. The Effect of
Narcotics on Blood Sugar, Triglycerides and Cholesterole
in Drug-dependents. J Sabzevar Uni Med Sci. 2004;4:13-
9. [Link]

Abbasi E, Salehi |, Zarin Kalam E, Ranjbar K. Mirzaei F,
Komaki AR, et al. Protective Effect of Exercise on Liver
Oxidative Stress, Inflammation and Histopathological
Changes after Morphine Withdrawal in Rats. J
Mazandaran Uni Med Sci. 2022;207:26-37.[LinK]
Momeni H, Abnosi M, Soleimani Mehranjani M. Effect of
Morphine on Glucoregulatory Hormones (Insulin, Cortisol
and Epinephrine) in Diabetic and Non-diabetic
Mice. Iranian Journal of Endocrinology and Metabolism.
2012;5:530-36. [Link]

Jalili C, Rashidi I, Roshankhah S, Jalili F, Salahshoor MR.
Protective Effect of Genistein on the Morphine-Induced
Kidney Disorders in Male Mice. Electron J Gen Med.
2020; 3:em213. [Link]

Loei MA, Mami S, Parviz SA. The Effect Of The Opium
Addiction On Histological Structure Of Liver And Kidney
In Rabbits. J llam Uni Med Sci. 2013;3:39-45. [Link]
Mirzaei A, Zendehdel K, Rashidian H, Aghaii M,
Ghahestani SM, Roudgari H. The Impact of OPIUM and
Its Derivatives on Cell Apoptosis and Angiogenesis.
Translational Research in Urology.2020;4:110-17. DOI:
10.22034/TRU.2020.257910.1052

Ngarestani HR, Hosseinpour-Delavar S, Azizi M,
Azarbaijani MA, Farzangi P. The effect of combination of
regular  continuous  exercise and  resveratrol
supplementation on some regulatory and executive
factors of hepatocytic apoptosis in male diabetic rats. J
Kashan Uni Med Sci. 2020; 6: 605-14. [Link]

Riahi S, Riyahi F, Yaribeygi H. Diabetes and Role of
Exercise on its Control; A systematic Review. Health
Research Journal. 2016;1(2):113-21.[Link]

Fathi M, Rahmani M, Rahmati M, Valipour V. The effect
of resistance activity on diabetes indicators in women with
type 2 diabetes. Qom Uni Med Sci J. 2018;7:41-50. [Link]
Seiavoshy H, Samavatisharif M, Keshvari M, Ahmadvand
A. The effect of resistance training programs on gfr and
some biochemical factors of renal function in elderly
males with type 2 diabetes. Sadra Med Sci J. 2015;1:31-
42. [Link]

Ahmadizadeh M, Sarkaki AR, Farboud Y, Mohammadian
B, Rahim F. Effect of Exercise on Morphine-Induced
Toxicity in Rat Liver and Kidney. Jundishapur Sci Med J.
2012;3: 325-33. [Link]

Salehi I, Zarrinkalam E, Mirzaei F, Abasi Oshaghi E,
Ranjbar K, Soleimani asl S. Effects of Resistance,
Endurance, and Concurrent Exercise on Oxidative Stress
Markers and the Histological Changes of Intestine After
Morphine Withdrawal in Rats. Avicenna J Med
Biochemistry.2018;2: 44-9. [Link]

Punitha IS, Rajendran K, Shirwaikar A, Shirwaikar A.
Alcoholic stem extract of Coscinium fenestratum

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

regulates carbohydrate metabolism and improves
antioxidant status in streptozotocin-nicotinamide induced
diabetic rats. Evidence-based Complementary and
Alternative Medicine.2005;3:375-81. DOl:
10,1093/ecam/neh099

Jalalvand A, Heidarianpour A, Almasi J. Acute effects of
swimming exercise on withdrawal syndrome sign in
morphine-dependent rats. J Sabzevar Uni Med Sci.
2013;3:373-79. [Link]

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 Res. 2003;1-2:93-100. DOI:
10.1016/S0006-8993(02)03947-1

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;46:157-74. DOI: 10.22089/spj.2020.8416.1994
Banaeifar A, Gorzi A, Hedayati M, Nabiollahi Z, Rahmani-
Moghaddam N, Khantan M. Effect of an 8-week
resistance training program on acetylcholinesterase
activity in rat muscle. Feyz Journal of Kashan University
of Medical Sciences. 2012;16(1).[Link]

Montazery Taleghani H, Shakeri N, Ebrahim kh, Soori R,
Gholami M. The effect in diabetic rats of 8 weeks
resistance exercise training on cardaic apoptosis
biomarkers. Metabolism and Exercise J. 2020;2: 149-61.
DOI: 10.22124/jme.2020.15392.177

Fakhruddin S, Alanazi W, Jackson KE. Diabetes-Induced
Reactive Oxygen Species: Mechanism of Their
Generation and Role in Renal Injury. J diabetes Res.
2017;1:1- 30. DOI: 10.22124/ime.2020.15392.177
Shokrzadeh M, Jahani M, Vafaeipour Z, Shaki F.
Protective Effect of Nanoceria against Renal
Mitochondrial Damage in Streptozocine-induced Diabetic
Mice. J Mazandaran Uni Med Sci. 2015; 132: 258-69.
[Link]

Tanoorsaz S, Behpoor N, Tadibi V. Changes in cardiac
levels of caspase-8, Bcl-2 and NT-proBNP following 4
weeks of aerobic exercise in diabetic rats. Int J Basic Sci
Med. 2017;4:172- 77. [Link]

Parodi G, Bellandi B, Xanthopoulou |, Capranzano P,
Capodanno D, Valenti R, et al. Morphine is associated
with a delayed activity of oral antiplatelet agents in
patients with ST-elevation acute myocardial infarction
undergoing primary percutaneous coronary intervention.
Circ Cardiovasc Interv. 2014; 1: e001593. DOI:
10.1161/CIRCINTERVENTIONS.114.001593

Atici S, Cinel I, Cinel L, Doruk N, Eskandari G, Oral U.
Liver and kidney toxicity in chronic use of opioids: an
experimental long term treatment model. J Biosci.
2005;2:245-52. DOI: 10.1007/BF02703705

Asiabanha M, Asadikaram G, Rahnema A, Mahmoodi M,
Hasanshahi G, Hashemi M, et al. Chronic Opium
Treatment Can Differentially Induce Brain and Liver Cells
Apoptosis in Diabetic and Non-diabetic Male and Female
Rats. Korean J Physiol Pharmacol.2011;6: 327-32. DOI:
10.4196/kjpp.2011.15.6.327 PMID: 22359469

Singhal PC, Kapasi AA, Reddy K, Franki N, Gibbons N,
Ding G. Morphine promotes apoptosis in Jurkat cells.
Journal of leukocyte biology. 1999;66(4):650-8. DOI:
10.1002/jlb.66.4.650

Liu LW, Lu J, Wang XH, Fu SK, Li Q, Lin FQ. Neuronal
apoptosis in morphine addiction and its molecular
mechanism. Int J Clin Exp Med. 2013;7:540-45. PMID:
23936592

\R4 | VFeY lwsl g jle o) o Lol Y 0590 (55909, yo wlidixi


http://dx.doi.org/10.32598/JAMS.23.1.578.4
https://ijdld.tums.ac.ir/article-1-154-fa.html
https://link.springer.com/article/10.1007/s10495-009-0359-1
https://link.springer.com/article/10.1007/s10495-009-0359-1
https://www.sid.ir/paper/81798/en
http://jmums.mazums.ac.ir/article-1-16556-en.html
http://ijem.sbmu.ac.ir/article-1-1131-en.html
https://www.ejgm.co.uk/download/protective-effect-of-genistein-on-the-morphine-induced-kidney-disorders-in-male-mice-7874.pdf
https://www.sid.ir/paper/90069/en
https://doi.org/10.22034/tru.2020.257910.1052
https://doi.org/10.22034/tru.2020.257910.1052
https://www.sid.ir/paper/363244/fa
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Riahi+F%2C+Riyahi+S%2C+Yaribeygi+H.+Diabetes+and+Role+of+Exercise+on+its+Control%3B+A+systematic+Review+.H+R+J+Baqiyatallah++2016%3B2%3A113-21&btnG=#d=gs_cit&t=1719050383378&u=%2Fscholar%3Fq%3Dinfo%3A5IqpbxH3UqQJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
http://journal.muq.ac.ir/article-1-990-en.pdf
https://smsj.sums.ac.ir/article_44050_en.html
https://jsmj.ajums.ac.ir/article_49549_en.html?lang=fa
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Salehi+I%2C+Zarrinkalam+E%2C+Mirzaei+F%2C+Abasi+Oshaghi+E%2C+Ranjbar+K%2C+Soleimani+asl+S.+Effects+of+Resistance%2C+Endurance%2C+and+Concurrent+Exercise+on+Oxidative+Stress+Markers+and+the+Histological+Changes+of+Intestine+After+Morphine+Withdrawal+in+Rats.+Avicenna+J+Med+Biochemistry+2018%3B+2%3A+44-49.&btnG=
https://doi.org/10.1093/ecam/neh099
https://doi.org/10.1093/ecam/neh099
https://jsums.medsab.ac.ir/article_349_en.html?lang=fa
https://doi.org/10.1016/S0006-8993(02)03947-1
https://doi.org/10.1016/S0006-8993(02)03947-1
https://doi.org/10.22089/spj.2020.8416.1994
https://openurl.ebsco.com/EPDB%3Agcd%3A6%3A10104774/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A69710158&crl=c
https://doi.org/10.22124/jme.2020.15392.177
https://doi.org/10.22124/jme.2020.15392.177
http://jmums.mazums.ac.ir/article-1-6751-en.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Tanoorsaz+S%2C+Behpoor+N%2C+Tadibi+V.+Changes+in+cardiac+levels+of+caspase-8%2C+Bcl-2+and+NT-proBNP+following+4+weeks+of+aerobic+exercise+in+diabetic+rats.+Int+J+Basic+Sci+Med.+2017%3B4%3A172-+77.+&btnG=
https://doi.org/10.1161/CIRCINTERVENTIONS.114.001593
https://doi.org/10.1161/CIRCINTERVENTIONS.114.001593
https://link.springer.com/article/10.1007/BF02703705
https://doi.org/10.4196/kjpp.2011.15.6.327
https://doi.org/10.4196/kjpp.2011.15.6.327
https://pubmed.ncbi.nlm.nih.gov/22359469/
https://doi.org/10.1002/jlb.66.4.650
https://doi.org/10.1002/jlb.66.4.650
https://pubmed.ncbi.nlm.nih.gov/23936592/
https://pubmed.ncbi.nlm.nih.gov/23936592/



