[ Downloaded from jssu.ssu.ac.ir on 2025-11-28 ]

[ DOI: 10.18502/ssu.v30i4.9893 |

) RSN § SO PR TRy O3 (Bgo duls (S pale oIS Lhdgy (oode alo

‘f"/‘i/“:&ﬁ.\:\-}' é))b \F4) )-U ‘)LR Q)Lo.a:) (W 099

Suig gl Sl gy 39 (wigide (> dible yit (L)
Sa9v S0 > SO 49 (yg8bie

Yovs ) Y oo R B
e woly 6 luex 6900 (drwlie o Sb aobld (T Sowi ousS p8' 00l yuST o9 4o

wbdlre plg> cwypm cgm addlas pl ojls 0,5 wlael Kl Hleys j0 aawy jebas a5 Conl oS5 golie tdeude
el 00 (53,7 5k golie iz JUl 1 220 el gl

IS gz 39y 2 9 00 ()l (5 Sy g 00leY) LY sleansd ;o (0,5 YO -V 59 4 BUID-C slo jige 1oy (99
00, B 4 o0lo (slo s 805l a3l om0 48,5 a5 50 (e loly ol 55, Jliasly O b Lo sisa (sl it Sz i
aS oogy (Mg/kg/day £, § ,Y) 550 aw j0 puisde sloog,S g (MYIKG V+) (ygolin ¢S 09,5 ol aS s s U
slam e85 plnil 6)l0)l 9,8 slal 5159, V0 sl 9o cnl &5 0l plamil (gobie 292 5l S Celupesi IPG )35 &0
cos Caspase3s BAXBCI2 Signgl sloutiyn olo owyp &lp g o g, Hloleads § jre S ol algie ;ylol)e aSu]
5 SPSS version 16 (s,ll ,l58ls 5 lawgs sdel Cavots mls 08 5 |18 edgivangises] (g, 4 jeue] dbg e Slisle;]
P <] V) 8,5 5 56T 550 s s 5 (V ) 5 giome (glacans

ol Ll38l g Caspase9 s BAX Sgunl sloiatyn ole (mals cel MOIKG £5F 550 59,0 obgidle aSul of, o gl
395 50 ol Bo)3 oeizpee (P> +100) 05 jlogine sylel Bl 5l wlyis cnl Lol o 3 BCI2 Ssgy ol (il (g
ol 0025 555 sl Sgn ol y0 Ll Sme s olul eelY mg/kg

@i lel Bl 5l Ll osg ige o b BCI2 by (2ali8l (g 4 golie 51 86 5amml (el )0 (nigdle 15 yuS azes
ol ot sanlive (5 )ls Sxe

Bcl2 (Caspased BAX «Sishgl slaimigy «omgide ebgl o cusx JEDI (g,l5,b wliel ¢ aolie 1 gl soj}lg

SIS il 0 owigidle (i cdiblxe ¥ obj)l . ol, ol (Jrule 55los (5500 dabls (S it b axi ey 00);,51 1
FYFVACEY 8 Vo (Bgto s (S psle olKasls tnghy sale alzes .5 ygm SIS0 (uir BESL )0 (y90Lin S gy gy

- Ol pgpiodlB ¢ pgutand 351y sallasl 15T 8315 sy poke 2SS o ganlih Cannny j 09 )5 -1

Ol sl 0baijle (S iy pole slRasLs (Sl ginslS son gl o 229)15 pole Olisin 55 yo -F

Olrl o 0lsijle (S5 pole o8&l ¢ gt olS g0 gl ¢ somw VU Olisions 55 o -V

VSV iy G930 « Tarkhondehnemati@gmail.com: ;Suig Sl Comy ¢+ AV VP1E DO ali :(Jgl Jghumo 53k 93)%

FAEY Q) P52 gy Gaxio FaMinataeel349@gmail.com :( Sug Sl oy o+ AV IPPFPACE 1085 5 95 Jgiamo 0. 3imw 95 )k


mailto:raminataee1349@gmail.com
http://dx.doi.org/10.18502/ssu.v30i4.9893
https://jssu.ssu.ac.ir/article-1-5584-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-28 ]

[ DOI: 10.18502/ssu.v30i4.9893 ]

S 9 Sy SISt ol (SIS AT 008 Ggebie &
5 6,0,b pw a5 i asine gladlan 10 0,15 0429 yg0lie
G ez pole 5l gobie JU) 5 P itig SIS ol
S %95 slagleal) pron ;o geolie Gl S g o)l
O (Gl o,b lolies Jelds g 00g JolS (g4l0,L o
I+ Y (&Bge & Glaaly 9 JolS (5510,0) p 5 )3 9 A=+ 74
oy 50 Ogolie il S oo (P <e/+)) .l 00gs 7 /Y
ol g9 eoe a5l S (Lo IY-+4/BY) ey a8
(1) Sl 0392 5 0 31yt Liadly 05 )3 P (g 0985
oolaiwl badgnl plo b eolie 5 pslas jgbay a5 SUj
Slge uizpd Wleols s I, 955 ailale Lole wiS
SIS i3 25 OS85 Wi b i s Jlazl el
SWSU @l mizpd was o gl 1) o)l Dyge 4 b
gia o3l lolye 4o 3}3&“ pydw (pl W0ad iz )0 ASew]
a2y @l 5 WS jon P el 4 sliae jobe 5l oad
(Lol o5 (oS 95O Jitwh- 0 i gdle (1) 0l (a3
5 wlolis (il K o (Learner) ;J lawg VAAY Jlos jo
Sl gl 53 (oo B wigdle (F) 0l lalas
69 SlaST il oled slls e 5 atily So5glgn
5 5 ole Yl 4l e 50 gl Ol Wilioe
orzed (1) dwyoo See Jaie (S gy, Job
Jdoas ige slp gmilS BT iE o Sldlas
SlisS 5 oo e 5 STl ol
a5 ol onls ools uLM..: aS 5,9k sl 03905 OLQM...’
e g Lpils 3l gl oD e cel dsdle
OF) 20500 pibslin 5 semliiddsn (s
aS oad oob glid b ol S 0 iz
Ol cel g ansly Jolo cbla> (BT Wl oo obgidle
(V) 00,85 Sy sl (iolidl g pdlS Slejo cents LIS
@ Ggdle (9,5 Lol ollllas 5l (gl ool Gize
Slsdserd Comw (12l el Wl oo Slaydsond w3,
ayLel (A) 05 JUS,5)55 uudlS Lo hilos 5o (2lid; 5

1Fe) 5 ok o lods (e 099

0930 ke (igithe Sir clidlx

KPR PRV BTNV PP JOWICK L JUPNER

5 S oo Jloel oS (nl S 28 @osb 1) 095 Ll
5 derd 5 (dyse & Sl Ol Flas Sl a4z L
@ obael loys o eSS go)le o e SYsb
005 S CansSLT aolie Guizpe (V) Wl oles
S b Vel a5 cew (@b ylwl-s et o) S35 5LblS
4 (Sily Gl (@aill-a,0) Ss JUI cnl o Shee
50 Ogolie Sl (V) o oo als 1) sudsm] slo,ase
el Jole aiz 5 saden] sloyiie 4 sliel Ll
e b ke oS5l (6 Sy, g (e (B)le ralS
U (Sa el el (ized g (hhe) Srae & e
by den aile aobie (V) gd o0 0 jue Blge
4 S Jood S0 (Sl 9 Jood obml (sadsn
Sl 4 Sl g S (S sl Sy, Sl
5 05t wlice sy S (b s wiile Gl
Sloy OIS (ol 4 pogi cel Soe SYeb Jolgd
Shmg oezes 035 o0 ol pae OlpS plin
pae wlfy o S s (s slbmlus dalais
bl (M) (L2509 4 oo 0)l50 )3 9 (Fatid LI
S (s n0ls08) Glogyls qoidle ol @) sl o5 ol
aiile ygolie (V) 0gd oo Slgiinn yolie LS b SCisSGLa
el s 00S i glagls ple Sl e jase bl
s O8kee Pl Jlaiol 5 00,8 wais I, 6355
slagyls alex Sl amsee Bl 1 550 (oae
oy sbogin Jeld (635 0 (omas plus 0dlS apndl
5 OPras glag)ls @ias ws slagls (JSUI dacl)gin)l
Bras uzed bl glilan gl So,udl ws
5 oSl LSl anle jake wb glag)ls lojen
5 (Oedygians) yase ormd GoanisST izen 5 il
Wl oo (g ibiy) akiste CunsgS LT lacns ST Lag o b

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


http://dx.doi.org/10.18502/ssu.v30i4.9893
https://jssu.ssu.ac.ir/article-1-5584-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-28 ]

[ DOI: 10.18502/ssu.v30i4.9893 ]

Ot e 098 8 4 g (8 50 oole sla e
Geb) Bhge (139 cona p 0dd (3:3) (edlie Syl 5l (sload
Dyge 4 0ad 35, Gwigdle g I g0 4 (Gloye JSSgn
09,5 & 4 bogrye (g cplanly 5l Gy 0B e Slae B3
S g e (9 Ghgy 4 Sl g end
oSed 3o )3 Ve lleyd jo el bl «ylolgi jre g adSialS
ol Lawgs (Y 45 9 (3 (bl Sok ang 5l Gy 5 008
S Sile sl sorbgisisanl (55055, Jole pgig See
b el e ol LCaspased 5 BCI2BAX ;4041
Tog ) Qled)n b ) @oSmg,Sen bawgs lasdll (s
S () 2

1wl J13 51,8 51 axdliae 5590 (gdog F

SO NABA 59, 5050 b hge il aie J S 0g,5-)
aligy Dogons (gl Jol>) aoys </ Glles Jloyi g o
(oo Jyu85) 0285 )3 (IP) Blao & jg0n,

GILLVAGA 555 51 5l0)b (hge i e J 7S 0g,5-Y
Ao oo IO MOKG) 35 pgolie b gad o
8,5 518 516 Ojgod (g0l

GIL VA B A 595 5005l Ghge (b (gl s 0g,5-Y
Vo) 1P &jgoas /Y molkglday rogde pems cos
aBE LB 5SS gt ygokie s s Y 5 (MO/kg
Dokl sloowp 5 (k3 Dlalllas bl 2 e 595 ae)
O =A) (Sl 03

SISE VA LA 55551 )0k (g (2h pgs el 09 ,5-F
(V- mg/kg) IP & y500 fM/kglday  ssdle pes cov
i8S 18 515 pgod (ygdbie S oo + 1Y

SIS VA B A 59, 51 0k (g (b cpgms Cend 09,570
5 MY/KG V) IP& g0 sMOIKG/AAY Mo g5 s
i8S 13 51 ©jgon golie S ee /Y

Gro s 05 aels) cdl 5l addllas 550 sladiged plos
5O NS S8 TV pdleyd o oul Wsie oljes sla e
S8k e e Sk e L sleSel Al
by a2 8L Gl 5 4t «rle (Swes plal Gl Lo

1Fe) 5 ok o lods (e 099

030 arle igitle (S cdidls
Sl )8 5 dlge caiS G yae a5 Ve jo 5l wies o LS
Syae & Cond U5 5 Ol S g ol 0 OLAE S
5 Ogebe SO 0ga AVl g cenl sl > s jase olse
Veoo dgam a¥le g alils asel> y0 o)l o5 Ll O--
Yo alyy, Jgi Joleo a5 098 0 Wgte ol pl )0 sl SogS
Oeedhe Jolo cblas Gl Jl 4y ax g LI .l sbine SogS
gdle cusyy danllas cpl Goa o] cilonsT ST il g
ouiS J 7S )0 Ko lsrear ol gl Sl las o

ASloe §yam Shge S )0 (s a0 ol

Slabge 0959 Yl g 039 (2205 aalllae SG adlllas

g Wlad S 13 (eslie (SThe> g o &S oo 55001
Slog)ls Srae 5 K3 Gl ol pas zo > Jlre
CS o 3l eige yog sl o0y Dllg> ol jo Ko
S5 olge S8 ool D gelie oy g (D) LK
5 (Ohusle Sap asle oKy gyl 5 10E Cdgles
5 (BAX ,Bcl2 Caspase9) jsusl adyl slagob ol
595wl s, ;1 (HRPconjugate) a4l ol sl
Slyw PBS ygomen ooliiwl 0,50 slaBb g (15 60)
sloige 00,5 ans ldl Merk e, 5l tween 80 4
YO olass & 5 g o5 YO-Y+ 594 5w+ ool Bulb-C
25 %8 Shile (K55 pole Sl gaime 350§l 20e
Voslam g 00l 6l (<SS g ool V) U F sloansd
2 Iose G 2 g0 Sz LSS g Al 39,
LA olped 4 WlBlas uad o 5 bge VL ool ige g0
Ao o b as S 18 colie slos uimen 5 SIS T g 4l
Sl 595 2 oole (SR bge e Wiy J! punizr (B0l
Jol 555 <0l eamline Sjgo yo a5 iad Sz Jlysly S
S obaabl 5 b bge (gl 5l oo a85 L5 50 gl
et 35 pe iS5 g oobe (slagpse 50,k g58s
S bee ol slamid losle slabge «llsm (5 IS
Oge ik olass 4 slalElas gla uid o g ool lax

S bUid 09,5 i) Wad 5 )l i8S yo 0 oL ool

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


http://dx.doi.org/10.18502/ssu.v30i4.9893
https://jssu.ssu.ac.ir/article-1-5584-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-28 ]

[ DOI: 10.18502/ssu.v30i4.9893 ]

RULSEEREUTNRS -

PP dnd Oyge Gyl paSe 5 LAl o) p T
i DAB sy 1 )0 losed slaasd &j50a oo
Zone 1 ;5 cute sboJobo (ojled 5 (omyn b g w35
Mg b slid a5 ol Jshe woyd (g95ms Koo HM2
oSal lgieds wog a3 S XS, DAB aliwga Lo
20 dw b A Do a0sSsise
23,5 s (Mild,Moderate,High)

Sl Jeloxs 9 43525

SPSS version s Ll ,l38le 5 lawss sdel Cavsds zulis

a5 plxload colital sy50 slag)ls b efsn o O

P<-/eV)

I Sl

Shssle (K53 pole olRtils bugs 5o cnl ligesn
é)l?‘ a5) S| ol sl

(IR-MAZUMS..REC.1398.5488

P eedgansisal Gl @l 1-F Gl i)

Jgaz,0 5 Cawl ouls ools lis ogdle calize slacdale
IS 0 a8 jehuilen enl sael i 5 ,l] (gesl gl SO
ceb (la JSo) N -mglKg ey golbe cwl Laseia
5 Loy igle 5 oS Sgal slacnen ole o2l
sEusl oefen Ole Rl Sel 5e0 4 iy Wy, SO
e 5 6ysbay sl 00ys,§ BCI2 oLy ilsél 5 BAX
390 4 Comd @) JSB) wigde # MO/KG 50 ;0 BAX
Llis o (gradet++) cul sois ;S (DY Jz) 4mglkg
BCI2 5551 (51 50 ol oeizen 5 (Qrade +++)
MO/KG 599 4 Coas AG U5 )(pigdle? MAIKG 590 50
Cowl 4Bl olidl A JSe) Ymg/kg ¢ AH Jso)f
eSgp Ole ez ed g .(Qrade++) Llis ,o (grade +++)
JS5) owgdle £ MO/IKG ;90,0 Caspased Ssgug!
Cowl adly zals (Ab o) § mg/kg 590 ol 0 AD
,o -Antigen retrieval\ .(+++grade) Ll ,s (++ grade)

1Fe) 5 ok o lods (e 099

Gl 3l eerdgngigal (colaiSl slapY 5 ad poigSe
S Vsl oy and) WS 4 bl
(oS5,

1l 3 T 0 4 (oibgiumnsd gigay| > 50

OS5 o9 4bge) JohsS bawss laaodlul (ol adl s -
(Jsb 35,0 4280 ¥ o 4 ooyl o

485 ¥) S aals Sl o b beaydlul fos a5l yuus -
ALY 8" IS o s

s b ol jslaie ol (sl 1058 (3o S5T-
VO- 519900 0l 59 lgd 5 00 45531 (V.MM 7pH) 3L,
) Sab ools &l Sl 3L )8 g abse O g0 4 Dy
(8o F LY Gow b

059l 3l 5 (g ol slaelSlr (19,5 a5l -
2 PBS IX 3L L gt 5l g LoDl jslaze (s
58 Soiesn 59,5 4S5k 6l BSA wo o ) sl Jglone
Th G g 2l 3sS0) CelaSy b /0 o 4y colais]
B /0 S ar o590 jlawSTy 0,5 Sobs sl H202 2
S sl Ceeluo Sy

bt b ol Tl dasol 5T oyamnlisSil (sl
<, ,o (Primary anti Bax orBcl2 or Caspase9) aJy!
L1 0) o5 il az e F o cels YF Goeay VYO
gy Ladlol (ermlisSSl 51 an ud 45Sl (@b e
0dd gt Jb du Ygo o PBST J3b o cadsl sab il
(Donkey antigoat 1gG HRP w4l (sl 5T b s 5

GBSy celusy wae 4 VYe+ 3, o conjugate)

o o D Sl Az, YV gles o 5 sk e
3 Jsbmo o b PBST il o ool (5t
@ 0,518 1) cél zhw oS e 4 17 (H202+DAB)
st 5l e us,S adlal aimds Ve gl oyl
L g ons sheel 5, kS ilon L lacdly Lnles davydll
5 Gl (Ve Ve e a) sanlyd JSI Sls s
opY s oY almsgty 5 wiad (il Slid 53 bass
5V SFn b )y 9sSwsSee bawgs 5 b sasilnr

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


http://dx.doi.org/10.18502/ssu.v30i4.9893
https://jssu.ssu.ac.ir/article-1-5584-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-28 ]

[ DOI: 10.18502/ssu.v30i4.9893 ]

zhw & F 5 7 mo/kg clale . Caspase9 .ls oglas
Cand o e Ll P=0.143 col o5 L5 5 o e
5l ax 51 ewdgiandgige| Slislej] bl JS ;0 P<:/+0
U i B sbar J eass ot sylel Ll
Ssgal oaBsn ol el 50 6 MAKY 550 50 (aigidle
BCl2 Ssgugl ol oniign ole Liliél o Caspase9
oals aS wes o LS T B Y slo S0 iz oo ol 0oy
ol iliél g Casas9 BAX Sogugl slocniis,y oo
¥ 52 mo/kgslacdale o pgasa BCI2 Signgl ol

Al oo 590 A dsly (gog0b gDl

093 dule igiBlo ik clidloxo 1

Gl glacdile o pand bl g3l @b Y gl
BAX Bcl2) bz slogasisy ole g owsde
V Jgoz 50 a5 jehailen Cuwl sals ool ylis (Caspase9.
cdale & cos PMOIKY clale [0 igdle Cowl astiv
eSgp o as BCI2 oLy ili8l el Y mo/kgs¥mg/kg
Lol o ovmlice Sial38l ol ax 31 o0us )8 col jengl
Y Jgaz 50 (P cas Jbire bl Ll I wgles
ol ol el 59 a4 iy g, S Loy igdle
L osls ol ppasar cosl os,S BAX 550l (ntisyn
sgeieY MO/KG of MO/Kg clale s P=+/0Y00c 45 a>g5
Y sz 50 P<eled ome oled Ll 1 ax ST .ol

6mz/03-maf 1b)Sax- exrpression] i
jen A+ 2 an- - mad
Grade expressica Mehooin 4mz 0.3 mef Goidse - .0
Grade exprezsiog +++5

1)Nezasve coowol- ExpressionT|

(melatonin 2mg) sede caliss slacdile ,s (Caspased BCL2 BAX ) jyuel cilize sloiaiiyp olo comdyimdgige| ol ) JS
(melatonin 6mg) (melatonin 4mg)
JS5) Crgdke # MOIKG 590 50 BCI2 500007 6T a9, oo gialidl g (0Y JS2) £ MOIKY 500 40 cons @) JS5) crssidle # MOIKG 540 50 BAX Ly rals
590 iy 50 (DY US8) csgidle # MOIKY 590 50 4 CASPASE 55900 T cratign olo (als o (1Y U ) Y MY/KG 590 o (HY Js) £ MOIKG 590 40 e (G
b\ Jsz) 4mglkg

VF) 5 e o louds w090 O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i4.9893
https://jssu.ssu.ac.ir/article-1-5584-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-28 ]

[ DOI: 10.18502/ssu.v30i4.9893 ]

Ol g 00151251 o2 5o -

2 owde p)F e ¥
ARSI TR S PUS
09l 7 e
gl o5 e ¥
) ¥ ) Y s eSS
o9t yd (oo
¥ ¥ ) 2 owdle p S de ¥
ot 1Y+ s o5 5k
Ol i
2 OB p)S e P
\ \ A Y ot 1Y+ 39 p 5 skS
o9l 7l
o ¥ \ 2 o9 05 Lee?
HARRSTRS TS
O9lie 7 (e
2 O o5 e 7
< /fY \ ¥ Y I+ e p,S oS
o9ty e
Joesine P< [0 yid gl
Wi o 5yt B Y B Y Laog S iy Sl (g0 L VXY (5ol S a5 055 (o oolicil 123 (9051 51 adl 52080 5l laog S Slslyd a5 (63 )l5 53 el S5 4y 03Y

(Sloyo slrog 5 ) BAX) uisy lo 5 Gesidhe calizee slacdale o b o)l (yaej] @l ¥ Joox

orgde o5 oo ¥
039 PJSSJ-:S)%

ol oo oIV
Qy)l:uo

.IBY ¥ ) Y oo p S e ¥
039 5 9kS

S e oI+

Osot.n

VF) 5 e o louds w090 O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i4.9893
https://jssu.ssu.ac.ir/article-1-5584-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-28 ]

[ DOI: 10.18502/ssu.v30i4.9893 ]

(998 ule (igithe Sicr clidlna 1

¥ ) ¥ Ol o5 e ¥

039 PSS 2

e e /¥

\ O9olie
Oogdle o) (ke 7

7 v ¥ 039 PSS 2

e o </

Ogolie

0 ¥ v Ol o5 LV

039 PSS 2

d o < IV

\ O9olie
oo 0,5 hea 7

¥ v v 039 PSS 2

Sl ot Y+
UBOL"A
o sme P00 s o505

(Sloy sloog,S )((CASPASE) g n b g rigidle calides slacdale 1o jid )bl (onj] @l ¥ Joux

¥ . Y 2 Oese o5 e ¥

ko V4 039 0,5 kS

O9ole i

‘ 2 oege 5 koo ¥
¥ | ¥ MARNSTES PN

O9oLie i (e

¥ ) ¥ 2 opige o) (o ¥

EARRIR ST

NF osalie i) e
Ol p 5 (oo 7

¥ ¥ : EARSUITES LI

O93te i (hee

v : v 2 OB 05 (hee¥

SARSUITES LN

) Ogolie Y e
2 owigidhe o) (oo 7

¥ ¥ : o 1T+ (39 25 kS

Ogole 1

o gme P<e/ed a8 el

VF) 5 e o louds w090 O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i4.9893
https://jssu.ssu.ac.ir/article-1-5584-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-28 ]

[ DOI: 10.18502/ssu.v30i4.9893 ]

002 g 0015 151 b9 o

Bcl2 Expression

=
3 3
2 2
I T I
+++ ++ * o

= 2 mg Melatonin +0.3 Methadone

S =B N W s 0N GO
Number

= 4 mg melatonin+0.3 Methadone

| & mg Melatonin + 0.3 Methadone

bz slacdl o igdle calisee polieys BCI2 oLy mbs ¥ Jsio
P<./-0 Y Mg/kg of MO/KG cdale 4 cons $ MOIKG cdale o crigdle oylo il

BAX Expression

3.5

3

25

2 &

15 E

" =
I 05

aQ

e +4 + o

Expression

| 2 mg Melatonin +0.3 Methadonmne
m 4 mg melatonin#0.3 Methadone

m & mg Melatonin + 0.3 Methadone
walize glacdl ;o uigde polis,o BAX Lo bs ¥ S

(g Y MOIKY & ces ¥MO/KG clsle o BAX 5001 nsigy olo sials
P< /0

Caspasae?9 Expression

e
*E
E
=
1 =
I v ]
PR 4+ * 0
Expression
m 2 mg Melatonin +0.3 Methadone
| 4 mg melatonin+0.3 Methadone
= & mg Melatonin + 0.3 Methadone
wilizee locdl jo ugdle calise olie e CasPase9 Lo mbs f Jss
P<.ren S )lo‘S;M Ll mg/kg f47 mg/kg chale o olo ax gy BB oglay
1F+) 15 e o lou w0590 O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v30i4.9893
https://jssu.ssu.ac.ir/article-1-5584-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-28 ]

[ DOI: 10.18502/ssu.v30i4.9893 ]

5 AANAT 3l 5o abwsay noge jsbay ool
Julig! slee jo a3l opl 45 058 oo adss HIOMT
Clale oS ol oad ools Las i s Wgd oo Hle ($5,
OVANR) Col ppus 51 i L VoY e 005, 50 Guigdle
S Sl S o S S Wi e e Ol
Gelas S35 Saske 15 el (Silula, S L,
oz Gub ol 5 oegde (V) 098 o 1) 539,
JyS 1, STAT3 6IL-1B .TNF-0 NFKB oL wlss oo
o Wlgie S0 Byb Sl iz Guigdle S
Gk orl 51 aS 00,5 Jd ) 5y She [ oo 5 Cormgiid

sl ISl S gl a4 Sl
sy Cdpi 5l 6 Xiw sl dmmunosurveillant
7 rz S Gler o waz laddlhas o (V) w5 Jee

(ASK1) signal-jsue! s 50 Gwigde 56 JSUI
ol ools lis e g ob ow, » Fegulating Kinase
Ll 09800 188 Qi 50 et ol Guigdle aSil L
SR pszen yz a8 @dle (S ey dle 5boa,
Sybr $5 (27 e g gl 4 Cunlas g 05
=S5 iy st Seidsees adlae S8 (V)
piads 18l ol blie jo uigdle 5 (e )siie
2ol Geigdle 4 A5 (akie o35S 5 psihl 3 53STsesl,
5 Gresgiie S5 g oS porbl o arg BB cble>
Slaslllas 1o (YY) 015 3lsS po st biblne il pil]
Shgesd oegdle (i (bl SISl pgat )3 woe

A Jsd e e Sl pln 0 FL Sglme
ol 5l g a5 0l asiw) bisphenol A (BPA
e 3 a8 Glole yo 5 blig po (e e o Sles
SlS Lol g 03,5 (6ol Wingy 485 18 Sogll ol
ol GaSelr g seleST el gl el
33,5 oo el 3 Ses pladi 5 Ghge iz 53 (g etnd
55555 e 5 CilanSI T ks o Slos Bi)b Sl a5
aslllas ;o (YY) 53,5 oo pll ibiblone o Shee ol 8L
Gl oas slpiy o, 9 EUNSO0 WON Lavgs .5

1Fe) 5 ok o lods (e 099

0930 ke (igithe Sir clidlx

2 ol i U oy 4 pil Gdod

s Siee > ol Sir G5 Gl S
2 Oegide &5 dmsge lis Baion nl bS5 3l oo
Sloeon Ole Rl Sl 0 4 anly W, S
oeSgy ol ol 5 Caspase3 5 BAX eyl
Lld 51 @l b ol ax )51 00,5 0 BCI2 jes906 ] 01
oobly (P2 0) sl 0090 o sre yind s bl Q}A)'T
Cools ghlo gl aS cul asie alise Slallao
4 il GloyulS ogatd S (65,5 Sl
S aes e glis Sldlhas Sy (M) cwl oeyee
cel wigdle widx Ll b Jl any ead as s
2 8 ohlalig Glayses e 0l GRalS
sals L pinealectomy 1 ais saé cpilsy a5 Jb>
0030, hlliey jo ses8 Sum Gl gDl oy
Ol gauds yuals cely gide 4 odl aseie .ol
Jloy a8 slp &5 baggeysn (S n jiw a5 L by
OeeMe iz (Vi) +) 00,8 o Cuwl o3 liag sus
28l s sygeg slosle e Sl aidly
slodae o pliime olllhe 5l bazsl S, .(V)100)
£330 ol SIS iy oS sl (slaos, b 5 s>
a4 aly Sloysesi p Ouigdle Gy 0o BT &S 5l
Sl Bk 5l QLM 4 iy Baae (50,9
sk 5 owede BT bowe (1Y)T) Conl S5 !
@ pladlail 4 aly Sbapasle dlowgar s & (5 pulS
& Gk 5l asly (aea b Las )3) oo, Sl 4y j9im;
LTG5 elgogals @ Jlasl Ba)b 5l 5k, 4 s
50 gales (VFAY) Wl sgmg wilg oo Bl il
ool lad (glodg, (gameslic o (yigdle codledl alal,
S5 o gDl a5 wiles,S bl by ] aSy sk el o0
a3l OA) ) 05,5 baoss, ss5anss oLl zals el
3529 o,le8 slis ;o Lid & (il AT Sl ould astine
ol aS W geose ol o cd¥o badl, (S ash o)l

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


http://dx.doi.org/10.18502/ssu.v30i4.9893
https://jssu.ssu.ac.ir/article-1-5584-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-28 ]

[ DOI: 10.18502/ssu.v30i4.9893 ]

002 g 0015 151 b9 o -

255 59 eisidle 5l oaliial o S8 ams lyise IS o
Sloreas wlet Yhoam| wsl oo slizel S5 olyge 50 a5 sk
ST o JIS5al, 0uisS gl Sy g g98 o] T K
Pl Ol 5l geganl yunl T S s S
ol anlllas ol Bl dz ST asled (6,5 sl iz jo (gobie
GBla> 56 535S (omyp 4 5l g 03gs o gne Dl SL
NFKB asle ol slaps ol s oeiz 5o eisdle
STl oz @ 3l Geizee wle COXy TNFa
S5 R g oetle pln 3 Guigdle dindieily
3 Oige g opobe (So mhaw B8 (cwyp g song]
it

pole oSils (6,5l08 5 Sligkos Cisles 1o (ol
obwsle (Sa5

Sl 0g>g txdln yo ol

cladlre Vb il b 9)ls o plore 4 migidle o5
oot K5 el o5 ools iS5 eg mae 5 sl
(VF) 035 o0 Slge> oo o (miadlys s >
S8bee @b 5l Ll slagal e 55 gl Ul
5 Al laanlp wilg o Sojglgigeal e 5 Soigleisel
2 St (b 5l e 5 b o ) o o
Spog Algoo wilSs (Sopdl o &5 il (2l
soad Lo addllas (YF) 0l gl (5o bl 0 oly>
oles (YF) Eunsoo Won 4 (YY) Olukole SG aslas L
sl jo shdle OISl gog0> U igdle aS ools
seuml cliasls mals cel sogaxl g atils s
az S| el sais onalice g gumodl adlllas 5 cowl 00y )3
ol GR35 Sruml Geien ol U (Gl cnl o
Ol il o Stz sl o jeuml (5T ety
a3l g oog o g Ol cpl Ll onys S cumlin
5 Loj orl 69y » i Sged e b 5ES Slallas

abboo oSl 50 g oSy n

1-Farmani F, Farhadi H, Mohammadi Y. Associated
Factors of Maintenance in Patients under
Treatment with Methadone: A Comprehensive
Systematic Review and Meta-Analysis. Addict Health
2018; 10: 41-51.

2-Talka R, Salminen O, Tuominen RK. Methadone is a
Non-Competitive Antagonist at the A4f2 and A3*
Nicotinic Acetylcholine Receptors and an Agonist at
the A7 Nicotinic Acetylcholine Receptor. Basic Clin
Pharmacol Toxicol 2015; 116(4): 321-8.

3-Nanovskaya TN1, Nekhayeva IA, Hankins GD,

Ahmed MS. Transfer of Methadone across the

1P o ok ol (e 099

Dually Perfused Preterm Human Placental Lobule.
Am J Obstet Gynecol 2008; 198: 126.e1-4.

4-Naghibi S, Maleki MJ, Ostovan Z. The Effect of
Melatonin Supplementation on Cardiac Function
after Exhaustive Exercise in Elderly .Sport
Physiology 2018; 10: 35-48

5-Slominski R, Reiter R, Schlabritz-Loutsevitch N,
OstromA R, Slominski A. Melatonin Membrane
Receptors in Peripheral Tissues: Distribution and
Functions. Mol Cell Endocrinol 2012; 351(2): 152-56.

6-Mehraiin F, Negahdar F. Morphological Changes in

Acriminal Glands and Ocular Epithelial after

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


http://dx.doi.org/10.18502/ssu.v30i4.9893
https://jssu.ssu.ac.ir/article-1-5584-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-28 ]

[ DOI: 10.18502/ssu.v30i4.9893 ]

Melatonin Injection. Iranian Journal of Anatomical
Sciences 2011; 34(9): 58-62. [Persian]

7-Miller SC, Pandi-Perumal SR, Esquifino Al, Cardinali
DP, Maestroni GJ. The Role of Melatonin in
Immuno-Enhance-Ment: Potential Application in
Cancer. Int J Exp Pathol 2006; 87(2): 81-7

8-Slominski R, Reiter R, Schlabritz-Loutsevitch N,
OstromA R, Slominski A. Melatonin Membrane
Receptors in Peripheral Tissues: Distribution and
Functions. Molecular and Cellular Endocrinology
2012; 351(2): 153-56.

9-Claustrat B, Leston J. Melatonin: Physiological
Effects in Humans. Neurochirurgie 2015; 61(2-3):
77-84.

10-Oishi A, Gbahou F, Jockers R. Melatonin
Receptors, Brain Functions, and Therapies. Handb
Clin Neurol 2021; 179: 345-56.

11-Reiter RJ, Rosales-Corral SA, Tan DX, Acuna-
Castroviejo D, Qin L, Yang SF, Xu K. Melatonin, A
Full Service Anti-Cancer Agent: Inhibition of
Initiation, Progression and Metastasis. Int J Mol Sci
2017; 18(4): 843.

12-Gonzélez-Gonzalez A, Mediavilla MD, Sanchez-
Barcelé EJ. Melatonin: A Molecule for Reducing
Breast Cancer Risk. Molecules 2018; 23(2): 336.

13-Blask DE, Hill SM, Dauchy RT, Xiang S, Yuan L,
Duplessis T, et al .Circadian Regulation of
Molecular, Dietary, and Metabolic Signaling
Mechanisms of Human Breast Cancer Growth by
the Nocturnal Melatonin  Signal and the
Consequences of Its Disruption by Light at Night. J
Pineal Res 2011; 51(3): 259-69.

1Fe) 5 ok o lods (e 099

030 arle igitle (S cdidls

14-Sanchez-Barcelo EJ, cos S, Fernandez R. Melatonin
and Mammary Cancer: A Short Review. Endocr
Relat Cancer 2003; 10(2): 153-59.

15-Sanchez-Barcelo EJ, Cos S, Mediavilla MD,
Martinez-Campa C, Gonzalez A, Alonso-Gonzalez C.
Melatonin-Estrogen Interactions .in Breast Cancer.
J Pineal Res 2005; 38: 217-22.

16-Becker-Andrem M, Wiesenberg |, Schaeren-
Wiemers N, Andre E, Missbach M, et al. Pineal
Gland Hormonemelatonin Binds and Activates an
Orphan of the Nuclear Receptor Superfamily. J Biol
Chem 1994; 269(46): 28531-34.

17-Wang X, Docanto MM, Sasano H, Lo C, Simpson
ER, Brown KA. Prostaglandin E2 Inhibits P53 in
Human Breast Adipose Stromal Cells: A Novel
Mechanism for the Regulation of Aromatase in
Obesity and Breast Cancer. Cancer Res 2015; 75(4):
645-55.

18-Quastel MR, Rahamimoff R. Effect of Melatonin on
Spontaneous Contractions and Response to 5-
Hydroxytryptamine of Rat Isolated Duodenum. Br J
Pharmacol. Chemother 1995; 24(2): 455-61.

19-Sjoblom M, Safsten B, Flemstrom G. Melatonin-
Induced Calcium Signaling in Clusters of Human
and Rat Duodenal Enterocytes. Am J Physiol
Gastrointest Liver Physiol 2003; 284(6): G1034-G44.

20-Chen CQ, Fichna J, Bashashati M, Li YY, Storr M.
Distribution, Function and Physiological Role of
Melatonin in the Lower Gut. World J Gastroenterol
2011; 17(34): 3888-98.

21-Li DJ, Tong J, Li YH, Meng HB, Ji QX, Zhang GY,
et al. Melatonin Safeguards Against Fatty Liver by
Antagonizing Trafs-Mediated ASK1

Deubiquitination and Stabilization in a B-Arrestin-1

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


http://dx.doi.org/10.18502/ssu.v30i4.9893
https://jssu.ssu.ac.ir/article-1-5584-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-28 ]

[ DOI: 10.18502/ssu.v30i4.9893 ]

002 g 0015 151 b9 o -

Dependent Manner. J Pineal Res 2019; 67(4):
el2611.

22-Najafi M, Cheki M, Hassanzadeh G, Amini P,
Shabeeb D, Eleojo Musa A. Protection from
Radiation-Induced Damage in Rat's lleum and
Colon by Combined Regimens of Melatonin and
Metformin: A Histopathological Study. Antiinflamm
Antiallergy Agents Med Chem 2019; 19(2): 180-9.

23-Olukole SG, Lanipekun DO, Ola-Davies EO, Oke

BO. Maternal Exposure to Environmentally

1P o ok ol (e 099

Relevant Doses of Bisphenol a Causes Reproductive
Dysfunction in F1 Adult Male Rats: Protective Role
of Melatonin. Environ Sci Pollut Res Int 2019; 26:
28940-950.

24-Eunsoo W, Kyoung S Na, Yong-Ku K. Associations
between Melatonin, Neuroinflammation, and Brain
Alterations in Depression. Int J Mol Sci 2022; 23(1):
305.

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


http://dx.doi.org/10.18502/ssu.v30i4.9893
https://jssu.ssu.ac.ir/article-1-5584-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-11-28 ]

[ DOI: 10.18502/ssu.v30i4.9893 |

Journal of Shahid Sadoughi University of Medical Sciences Received: 16 Oct 2021
Vol 30| Nov 4 | July 2022 Accepted: 1 Dec 2021

Evaluation of Embryonal Protective Effect of Melatonin against
Apoptotic Effect of Methadone in Embryo Tissues of Mice
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Introduction: Methadone is a substance that is widely used in the substitution treatment of opiate addiction.
This study aimed to evaluate the protective effects of melatonin on apoptosis induced by transfer of
transplacental methadone in mice.

Methods: This study was an experimental study aimed to assay apoptotic effect of placenta transferred
methadone on brain, liver and kidney tissues and to study protective effect of melatonin in an embryo model in
mice. Bulb-C mice weighing 25-30 g were kept in four shelves (3 females and one male) and checked daily for
the sterile cycle. For mice with vaginal plugs, the first day of pregnancy was considered. After confirmation of
pregnancy, female mice were divided into 5 groups of 6, which included the control group, methadone (10 mg /
kg) and melatonin groups in three doses (2, 4, 6 mg / kg / day) by IP injection for half an hour before
prescribing methadone. This prescription was given for 10 days from the beginning of pregnancy. After the
infants were born, their liver, brain, and kidneys were removed and they underwent immunohistochemical tests
for apoptotic expression of Bcl2, BAX, and Caspase3 proteins. The results were analyzed by SPSS version 22
statistical software and Chi-square (Chi 2) and Fisher tests (P <0.01).

Results: This study showed that melatonin at dose 4 and 6mg/kg has decreased apoptotic protein BAX and
Caspase9 and increased anti-apoptotic protein, Bcl2 expression approximately, but these results were not
significant statistically (P>0.05). In addition, for dose of 0.2 mg/kg of melatonin, there was not any apoptotic
effect.

Conclusion: Our findings showed that melatonin has almost a protective effect against apoptotic effect induced
by placental transfer of methadone especially via its increasing effects on Bcl2, but this anti-apoptotic effect
was not significant and needed for more precise studies.

Keywords: Methadone, Addiction, Pregnancy, Placental transfer, Apoptosis, Melatonin, Apoptotic proteins,
BAX, Caspase 9, Bcl2.
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