[ Downloaded from journal .jmu.ac.ir on 2025-12-08 ]

[ DOI: 10.61882/jjums.11.4.1768 |

Cd s (S 1 ke oGS dle

V€Y Qu“"‘“) & b)lo.u:} I 8,9

e 990 13 (1 gS 9T Bl ) CL (g5g51 g guilamwS T L il Coridy oy

)"

VYN YR sl VoY /-5 il

T g5 G le T 031y Ui peso | gl ,5 0351
00l ¢ 59T 92 jub 0955 Huliwl ¥ ol 55 o coMulalil oEEly oy (S pole (S jaald 0aSisly (Kb juold it gel il

(S paald 01851 «(5gmgl 09,5 3PPl a6 ySd aBgel L X ol yd o oMulalT olEld (35 (Sibp pole ¢ S juals
Oyl dsogleds gyl oKl

LXVCCY

Cuol 04 a3l 090l .l Sl> Jolw 518 g (giliwsiogn (slp (o351 o iiSTy 5unS] slodisS oy bl HEKEY 9 Aoddo
5 ) Gl gslins] Lojinl Cunsg pols adlllae )y (S (28 il slags)lon ik )0 (3B glanST oyl &S

s (N =V+) 05,5 ¥ &y 5 bl Bolal & ygody £, 5 VA Y (55 b 5 ol yomo (g0 oo Yo Sl ddlllas oyl )3 1,15 (g,
aljsy by s 05)5 5 /YO MYIKYG jo3 b (15555 ailjs; cdl)d 193 09,5 03550 Cawd ol (slaSge ]S 09)S a0
Caled cadllas 0y90 LU jd 00505 il o, Cde & Blas B Gygar 1) 5650 b ise /O MOIKQ 590 b 5655
63 oo o g (TAC) Sl 3l pb byl (GPX) 5laslyy (55l5 (SOD) jgamss s yygus (fasu1 51 (slogy 5]

A5 oyl s3bgl 29, LCB 5 P62 (sla S lo g (18l s 6550310l a4y <8l (MDA) wgml

ST 5T lags 5T culd o sxe LialS g MDA s dxe Lil33l Coge (s pgo0 a5 ol ol adlae gl :aidly

S5 3 9 Sormd Gl carge (5988 g &S Add oo (LS ) Bl S 4 bgye guls izzes 43,5 GPX 5 SOD

o P lee Uige 4y 8l 3 5bgil K9y oy cage gl ol sl b 39S ol (L adlllas ol 36 g5 AR
39,»

L TS 1T RE VRPN (R { VST PN WU Y31 PR LY

Ol 25 e oo Mualol olSisls (o ps (S pole (S jaels 0SLEIS (ol gn b 09,5 bolies] 3] Guano DXkwwns g3 o
SFAITFFVYAYD ¢ plod SFAYEYVYYVY 108l mr.nasirzadeh@iaut.ac.ir : Jaos!

JI}T‘SAM)LQQ ‘f’vollwﬂjifb)ui‘\b)’)/dﬁ?é&kf’hb@'éw



http://dx.doi.org/10.61882/jjums.11.4.1768
https://journal.jmu.ac.ir/article-1-794-en.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-08 ]

[ DOI: 10.61882/jjums.11.4.1768 ]

A 2o Jhge 93 G eSS a8 Blaie 4y CBL ($5Bg1 9 s lamnSTT il Cunidg (w2 /OIS0 g 0315 s

5,S0as )0 sl g g 03 )8 )»b coo ly 4y cdl wilgs
Slgo Lausgs a5 Jgbo (slagw il polod 055 o] Sojglsnsid
Wlgi o g o sl o glacdl j3 5sS dlen | ows
g > (3891 adon il STy 4 Jolw colin cage
g 255 ald S (3l (V) 155 el (gilo i
g Lo oSgeg Sle g bSalil gl (Jsho bl
d9>9 uy)lfy dLmJﬂ.w FLoo Jo d)by‘ ..\J»L:L;o 04ud WT
L ilogl il oo (sy9pd (iliwsiogn Laas gly 45yl
9 e Ay Sl Ceg e Joud ) il Laulyd )3 Jsho
ol 55 s g 3 S e SaS (555 9508
S35l 5 3Los] 55 Se «s3B5T 5,5 Lo 35w le (s3]
Saaiss Ay (5BgT 35T i polar 1y e dawlsl
5>d D5 e walal glunnST oyl g WSl (y5euS]
oy Sy g slodisS 5 (o3l &S sl ok
25 e o8 5(A) 35l bl g5y slagsslon b
Gk 5leasd ] s 6)aS gue Bls 4 le o (55651
g b by Bl 9o o)Ll (55bgke mussilSeo
oS U 01 eaS] slm gy 555 5 casliols (53,5
e SBoSan jl (S Bl BT Jsho J315 55 (565
2 (o i gy ol Al oo PB2 (g3l a3 )0
S (o Wl o5 ogil 4 oad aST b ySgn Jigos
Camd S p0ml 03l Olgie 4 0595 & LTl (3)
) uwl)ﬁ] LYEY) ui d)..an I WVl ) 95[»...: o
2 05558 g Gl 4 g b oS s ) ()0)
535 b adllos (] 53 glanaS] oyl Sl 5 42 L
g 3 4y 3l (5L g gulannST ol Cundy

Ll 04 wr P u_:‘)?w

SLRTY

Yool adllas pl > Cunl 020 g5l pols Limeh
Blal Cygon pSVUE T G5s b § 2le Shge
dy9—0 ‘_gL.mu»P WA ey (n =\') 09)§V L9 ubw‘
Poglice g ol an ol oo b lsS blyps 5 addllas
— Ui, WAY (gye0 a9 WY slos Ly oxda
WIS GRS i o ) Glo @y Cjgeod g (S
9 uT L d.;‘.)l)] (e pwsd axlllas dy90 aliss dtmb9)§ uup
sl u_>|.\.c 0 yu>

o) mlo ygods dalllas ol 50 edlaiwl 5yg0 (19SS

AT g piawd

.

LVRUPY

Seis sl 1 48l an 33 S (5085
ol lwyeal Sl g Wl o coand 4 o515 ol o
5 il Jlesiuwl Gk 5l Hlea 50 585 lagygdes (Y V) 5yl
A5l )8 (5988 e me 3 L hSo s Ll b
ol )3 (ot i B 293 (ol e Gloies (0sS
Ll )l 3181 ) a0y by 5 (Bgye (8 slasylow
3 alaion 55 (6)5ed g BT s> 3585 ian S 0
5 oSy WU S ) 5855 (jluadlil Gl jél ales
oLj slaosspS 4 dog b s (V) o 45 38l
>l ey d Jobw slagslze I plul Jlisl 5 el
ol 2 sy gl (VL Gy s 5 00 (5 (235
3 Jols elig i S 5 el 2 0gMe 298 00 (3l
-adss 4l Sl sla SISl g e (5SS e ulie
ol Dy Jole 45 Wig b e (3 STy oo
sg— 9 2l slagly o 9 @) Juko) ladsbe seilas]
(Y) s98s0 353 Gl low 5 2y 2 as

Silglogn (3] why (Ul (555 &5 Canl 0ad b
L 5550 oplym egde 0y 1) u bz (slnolKiws
o g ooy i Sly Joluw slié bl i opn claiu
Aoy e Lialidl ]y ((MDA) (e cysmolipnTyy Lasli
48Ty 039 9 ST SoaisS Jgare (lsie 4 MDA
YY) 205 o slanST oyl sloo) cely

3 ol e 03B (T (—iiSTy slaasss
Cbale ¢yizman i iylod Cidgie |y L 53l 5 Ly
28 g 5" (GPX) jlasas 1y (i9wbsls clleb pglS
oly (L5 (slasdllas (¥) aim3 o 22l ], T (SOD) jbgeuss
Dhg= > 055SE (L 93 L e oSS g5 &S el
s MDA s (falS cogo (y9aieS )k Jis (2l oo
B 3 29800 (2o g )3 Sy (eslgls il
() 28 i iy 65 sine 5 TAC 9 SOD peaus o
Bl > geje Sladll o ol Jelgs Sl 598 (imen
SYob SL5dgl JUT Wl e g Ao o il (gla
a0, Slas o M3 Ol Wl L slacdl 1) G
Jor Ay g e iy (Sl (5mST Jotme lgin
e 089S el 298 (34 (Slacdl plo ) (uS g

! Malondialdehyde
2 Glutathione peroxidase
3 S H H
uperoxide dismutase
* Total antioxidant capacity

VF oY Ol F opleds VY 090 /b juzr (Sijs f91‘ olKisls aloxe


http://dx.doi.org/10.61882/jjums.11.4.1768
https://journal.jmu.ac.ir/article-1-794-en.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-08 ]

[ DOI: 10.61882/jjums.11.4.1768 ]

A 2o Jhge 93 G eSS a8 Blaie 4y CBL ($5Bg1 9 s lamnSTT il Cunidg (w2 /OIS0 g 0315 s

aalllae ol 3 4o sxe pdaws (8,5 J1E ) 0,90 TUKEY
W 8,8 ey ) p<e/
=W
ST 51 glags 55T

OPeSI Bl glam Bl clld @ bgye mls (o)
0355 (&5 Sged Lyt cilize cllgs 4y, cdl, SOD
29 fogine M| adlls 3,30 slasi (sloos,S b I,
(P<e/+0) o)l

OS5l Glaml b 4 bgpe @l )
0355 oy 45 Sg0) Lyade Cilize cllgs 4, cdl GPX
deg o bze BM] + /0 MO/IKY (15685 09,5 b S
(P<+/-0) 5>

OgeelionsSly (adld (:Sike @ bgrje odlsy (o)
dy90 il (sloog,S Cllgs 4y, cdly ;o (MDA) >
MOIKG (5555 05,5 b S5 05,5 (o 45 31> i allns
deg ()l gxe olis /0 MY/IKY (45555 05,5 o +/VO
(p<+/+0) 3l

(TAC) SlawsSl ol ol codyls (adls ogas
09,5 Ot W3S pasude il (Slaog)S Sl 4, <l
dg3g yd dze O] /0 MYIKG 45585 09,5 L S
(p<<+1+0) 5y
S35 kg
29,5 55 Cgele (658l

lolid po)S 55 pgule (5301, plel 5l Gua
32U 52 sl 13 4y €8l )3 9yud 5 5US LI
oS bl 4y Bl Sy 098 (awyp ) D sS
S ol VA psad) 5 S5y o 3 S e
OS5 035 3 4ty Sl Sng Koo o) o o
S Seelo mY/Kg 45556 9 (VB jguas) /Y0 mo/Kg
ORIl G pd 0y 689 9 IS BUI liee (il
(\C ngpas) /o MIIKG (5555 095 > (3N SUI
Dyl (g iy s /YD MYIKY (15655 09,5 4y o
4 daly oSl b erdgtamgial (5l (o
55 bgl

L & ondgupgionl sbpY (yp | Job mlbs
30l S5, P62 5 LC3 Lol (g5l olars] (gl Lo
e o g 0 (wieSs il ob i wlead
Canl 0ad 4y <l o KoLl Gl sl ili8l Coge

AT g piawd

BBy 3992368 p o )3 0P S U8 g (Ol Sy 80
O 039 PSS o il A oS e <105 /YO 593 L
05 &P Slae Job Ojgod ples
Bl 03)955 Cwd pllus (sl ybge (JyS) S 095
(Sl J31 ©jg0n Si5le 5 pyw dills)
59> Lo OieS alisy Bl i+ /Y0 (159-55) 93 09,5
oV Gl dy Blas 3 &yeoa </YOMO/IKY
593 L oS ailigy cadlyyd (410 (3539-S53) dw 09,5
oV Gle ay Slas 3 &jenods +/0Mg/Kg

sboogyS Sllge 5l co ) il adllas 0)93 ()L 5
503l plej U g deoie cmle (gt 53 9 1 alie
— gl e A (6,150 —Ae 5 ST 5T a3
b il o s BTN 08l e yd > culy 4y il o
Bl o oy 2l gladiges 1 2Bl (gilwodlel ol
S5 sl Ly (8L gblie 03,5 4 OUM Cunlses 4
S5y IS SBL gl g jgyed <L b))l car po)S
I8 o)) y5e (6995 38y Seo 3l oalital b g (300!
oSl b (asdgsngise] el bl (1Y) 8,5
ool plas (VY) 15 plool (3551 b s e P62 4 LC3
52905 35 Ogle (55l 85 G Sl eaal
P95y ySee olSiwd b (ondgiunpgionl b lasi o (slasy Ml
i) )18 (S oy g adlllas 3y90 )98

L (8L ged (sguditund Sl o 3 BL iged (35 3Ll
13 dsy 2l j) p)S ) (PBSPHET.A) clind L3, 5l osliza
Tris-Hcl 50 MM PH=7.5, EDTA ) 55 b 2 Lo 0
Ly ol Jslxs s -5 03535508 (5MM, DTT 1mM
&lo 00,3 5oyl 428 VO Cide 4y jd Veer v Casyu
5 OMeS1 8l sla 5l b b)) sl Jols )
-3l Pl cdib g (r seslinnSTy pasld
8,5 4148 eolatwl 390 4yy <l (TAC) Slass]

Sl 5l cullad ) 28l ol Bl slop 3l ol
laceS 5l o3lizul L MDA 3 TAC zlaw 5 GPX 4 SOD
Wb g pSojlul eS8yl gyl

&bl U1
odlawl SPSS-22 )l38le 5 5l dbols (slaosls Juloo (glys
Bl il £ Sle O ygaody ¢ 08 odolCuwddy glaodly L
O905) bwgs Lavog, S s )5 dxe W] 5 &3l)] 55kl
ot 53051 5 (ANOVA) 1S, il ly o o5l

VFe¥ Olioy F o las AN 0593 /8 uzr (o3 pole olKisls aloxe


http://dx.doi.org/10.61882/jjums.11.4.1768
https://journal.jmu.ac.ir/article-1-794-en.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-08 ]

[ DOI: 10.61882/jjums.11.4.1768 ]

A 2o Jhge 93 G eSS a8 Blaie 4y CBL ($5Bg1 9 s lamnSTT il Cunidg (w2 /OIS0 g 0315 s

9 2 L S 098wy il ) ibsl g5y Gl oS 05,5 3 055Se ©8lyd i LRSI (VB 5 VB y5)
(YA 5 YA 5 9a5) cusl 039 32l S o Logase (5bgil sl Lats Cage +/0 MYIKY (eSs
Cudls ;3 oyl (YC 5 YC pguai) cuwl ok PE2 Slo ,

(Mean+SEM) aulllas 3,90 Ciliste (sloog)S 3 p olymo (sl yige 4y bl s 5l slows 3l cullsd oo (xke +) Jgas

TAC GPX SOD MDA b
(mmol/mg) (U/mgprotein) (U/mgprotein)  (nmol/mgprotein) 59,5
VOAE[-A0 T YEFDAEVSAMAT V- F YN VIV-E-/yYy.© J S
VAR E=00 7 £ 4V0 3 =Y/ 2\ A LY/ R LV Ve [EAEEVFYE SV oy oS
Ve AVWAY VA/FYER/ HFVY Yo /sEEV/Ava. Y VV/AYE-/avFR® o]0 oy oS
AR AR ofeeq AR P_value

A2og,S plo b 8 0,5 o dme 3] 10 MDA laog S plus b J S 09,5 4l ze 33| 10, SOD
LI5S 09,5 L /D 456555 09,5 I e M 1D JGPX . S 09,5 b o /0 (55505 09,5 5 sxe SMiSI 1D; TAC
Gl Hla gime AU LIS gt b 50 bl C3g >

S5y 4 K3l sla uShiaS o GalEl LC3 S loc o /0 MYIKQ 55955 09,5y 4y il =B. 1S 09,5 15 ) CEL-AN- 900
<V * ) osbgtamamgionl (6300155 )(Ales B3 5l (9 (slastll @)

AT g piawd VE ¥ Oliae) oF oylais ) 095 /Cdjumr (K3 pole olKiS1s alone

WYY


http://dx.doi.org/10.61882/jjums.11.4.1768
https://journal.jmu.ac.ir/article-1-794-en.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-08 ]

[ DOI: 10.61882/jjums.11.4.1768 ]

A 2o Jhge 93 G eSS a8 Blaie 4y CBL ($5Bg1 9 s lamnSTT il Cunidg (w2 /OIS0 g 0315 s

By &
4 L9
0

100 pm i

bs)f ); L) CAS[{‘B.P.GZ )f)Lo‘J).JS 09;).} L) CASLg—:V)J}aAﬁ

U L

(X ) oo gimsmion] (650lS5) (Alos €85 yga 59y b ).y g50

VMLl o)l S50k 9 STolgid > gilnns]
Cawl 08 030> L 1pus ] L(A) Cool oy gadge S5 (a1
Uil ey e 4 el (fhotes peilSe (5355 oS
iz oS Jb )3 WS o oolitl ol ey (g ptegins
(F)sdlise rajgien] (il e 6,5 (oo s

il )b 1) 5BsT g & Cusl 0l il
SET CHRNAT |, V-l 568 S5 ydsS (sla0k 58
555 by (S3lg1 S50 05l @l cpl (V) ST
(V) )5 lyed oS g Xia0 adlias |

oy, S > MDA maw 0l58l ol dadlas
My ol QUL ST eSS by
Tml b Sl e by STy s sloTaS
Sl st melianS] bl 4y laseSTs]
sLid (6 pddeh Clymii 5 slipns] oyl (a3lS lgsa
G5l s Sllllas L mls oyl 2,8 5 edlitul 550
e 5] gl pmlSo ) Jshes (VF VA AR Y+) 3l
Sly ST wo I Gl gohe plalS cae ik
I ine RIS Sl ingsy 53 ST o edlitul eS|
Sy e GPX 5 SOD sl ] slamonsl clled
STl wled cpog |y al (Rl et oyl
35S g g 38T Ol LSOD Jud 5l lasT™ 3l
e N O e Rt
S o > yle e il Jalge ol 55U seligus]
1) il oS a5 Sl S il > GPX
s () 3l LSUS Syl 5,5 e S el ok
S0 GPX 5 SOD pams il bzl ool
23,5 (6525 ool & o g IR gl oyl
3T (oaw yiawd

- .
B sSs e oS o ol b adlhs s

Jogime 2ol s MDA s Jls sine inljil cvge Slio
e 3,5 GPX 5 SOD i il slap sl colles

RS &S 390 pasuie &) CBb Sl 4 baye @l
o1 (5365l gy o583 g jgrmd LRIB cage (5SS
&5 ple 5155 50 55555 (slaog)S )3 sl
dgpeie JpiS 09,5 L dualie 3 3N LI Ll pg S
il cloog)S 5 P62 5LC3 Syl o3 oyl 1 ogdle o
iz G585S 05,5 L duglie > (55555 0258
ol 55 mog S 55 &g

b Al-okaily 5 Hamady sl adlles alis
Ofx 05 ol p b Slae B s il Sllas
29 %) 951 o gl Cumdg o Jigll wSome YL
9D el b &S alaboe 1 ) sladobe (5ol plgiuns
asllas )3 (VY NO OYF) Wlodged ()35 1) Wlosds Jlows (59,
e (595 Blie 51 25 clallha oyl 4l sl
A5 glymo Ghse 1 s oyl S

gy & Jobo 13 ol sl o yiers 5l (S
Opt it (pily (5puS SBAS 5 glapus] oyt
L)l oSlas xS el (s3Bgl Aibo (s5bgs]
0ySp & Cwl gl Figl (b il
9 Sl (Suyn g (bW g (Splie OIS
sbas n bl nlply s gslils) ol
Jobo <liy o (giliogionn lp 5Bgl 5 (oSl ()jeS]
Pl (5Bl &S Cuwl ol aidld 0jgpel ! Sl
ool S ekdS il ol Gl elacs ey

VFe¥ Olioy F o las AN 0593 /8 uzr (o3 pole o5l aloxo


http://dx.doi.org/10.61882/jjums.11.4.1768
https://journal.jmu.ac.ir/article-1-794-en.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-08 ]

[ DOI: 10.61882/jjums.11.4.1768 |

A 2o Jhge )3 0SS a8 Blaie 4y CBL (55Bg1 9 s lamnST il Cunidg (w2 /OIS0 g 0315 s

loog,S P62 4 LC3 ik gl (sl puSlaS Lilsa
Sl geos alex I Sl bulyd .l (35S0
g sl GhIEl Wl case (st ]
Sl uSane Bls @ oo (g5l wre (lady,lS
Gl g0 oyl (5l puwilSe Bk I 0>l
ST oo n 5o g cunlial (53)95 g b oty
5 S 8) 88l e 3lis] ol U5 )3 (3s5 KaS | 0
sskr eBly > sl ol 60y utS (535 oo sloaix
sl @t (bl ame oyl 4 gl ) pasuie
3Byl gy o oyl (b Bbop L o)
Sy 350y lul b plie 4y b
by el g ol (63 gl o (535 misigy]
b il gyl bme b agzlse )3 ol meey 9 oo
SHBgl Ol meadlS b dxalye o5 205 (asuie (sladllae
Gl ) lpe Gge S JleySen Jegs ladsls
P62 (5bgil 12]8 55w slagtipy 5 (S (VY) dd e
slagSon b 2 ete UM oeSgn ol bl
Ol 4 a2 b (1) WS e Ll pojsslsSigil 4 o ]
Sole &S PE2 S ko a4y atenly S3lgil sl pShiaS” e
2Ll bl sy caa oS e 5
P9 Bl & CES D g bl ML
4y 8l Sidgil 5 L g5 5l s3lbsl Wl cage

Gl 005 Lg:l)kao dl}bw’o

35 Ao
ooyl ol b (5985 g g A L adlllas
9 )L Sl 9 5Bl Kg) o0 cage gslas]

Dgd oo U;‘I)z,o ur9e Ay cél U)% L U”)ib
Sl b sl Sl 050 it Slllae w5

il gasuda |y (15586 Sl ) s> JoUge

oBtylojl wlis)lS dng8” Jguy Lojle BT 5l dlowy cps
 olSen cols Limgh ol colpl o ool il
Al oo o Gl0ya8 ¢ S oS sl

Ble o,
) 3925 (g G (Bl o) AsS e

AT g piawd

Ohler 5 gl by a8 Ojpe adlas (b

Slao 3 Cyaods 45555 a0 &S Cuwl oAb et
o)lged Cuobrs yialS b 5l ay, g)ldle Clus Coge
slodsh Sl den & Jogl al i 5 g
22b bl g oM 8wy <l > Jgl
Cladshs p W buwy oad ol ST cla JKool,
ghw Gl g e GPX wad il L Jg]

s950 JFPl sl 0 o] qes g W] O
(%)
2 Bl Sl saimd LS GGl gl slaadl,
9 JAUS 09,5 b awolio > (g oS by (slaog)S
@ Wl o ebe Cpl ol oliowdion Ol a8 4ol
x5 0l Gl 5 el Jelse s SliT
ol 005 03l s slaalllan b 13l Jgigll Jlslo ol
by ORIBl cege 8sSs boead dbnl eyl o
2 DS e PSPyl ohaar ledl Gl sbaonS g
sledsbs oad Jlb clajligSle 5 Cuwgise & (Jyge
FAV) 2 oo oS L oy 4 g H)be p |y 03y
b S g 5> a8 Bl )3 (6,500 Lo} )0 )05 (pgw
9 by ad Jd coge sdllue laJslse 4
Oromen (V+) Bgd oo o w55 g 4y Bl Wl Sle
P09yl sl )3 e (SYob lul38l 45 098 oo jgad
o5l Gl S5 pytiw g Sy Wb el (Lol ol
slasl  sllhe (YY) W3l 580 Bl o (g5l Sle
05,5 & Cows /0 MOIKG 15555 05,5 1> wliscdly
o) ol gl 3MS GLIL ilal /Y mOIKG (568
P94y b b iy o5 il LSL Slg e gge
PV 9 Y pgas) M8k I SUI L ] ol s
o8l Coge wsSs e &S Wledb lis sladles
5 FmoSdrnl AmoS gl dex I Cldl sla ke
Cusl 0l gy Bl Dl g (g)908 odmd o, e
ol g4y cal clyuss odiad Ll 3 pols dalllas (VR)
Gilae adle opl > Albioe (5585 g JLin jopud
29 Slyen (3L g olesdsn Old gle (L3 Slalllae
50 3651 Slo 93 ol Budss > uizen (V) 55
SePS cage HisSe &S O Gl mls cd)S 8 b))
0955 4y poeal dunlie axsliy Cunlodd &) ;5 (g3bgl o,
S 55955 eailS 8l (slaog)S L (Y pgead) JyuS

VP oY Ol F opleds VY 090 /b jumr (Sijs f9‘L° olKisls alxe


http://dx.doi.org/10.61882/jjums.11.4.1768
https://journal.jmu.ac.ir/article-1-794-en.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-08 ]

[ DOI: 10.61882/jjums.11.4.1768 |

A 2o Jhge )3 0SS a8 Blaie 4y CBL (55Bg1 9 s lamnST il Cunidg (w2 /OIS0 g 0315 s

Y5 s
S SSL g o Al 33400
. Cawl 0wy S 4 IR.JAU.TABRIZ.REC.1401.250

OB Mg &5 )L
Slisy aen ()5 g 1ol (plhb p GBang ple
Wlals oS e pols ings

References
1. Fowlera CD, Turner JR, Damaj MI . Molecular
mechanisms associated with nicotine

pharmacology and dependence. Handbook of
Experimental Pharmacology.2020; 258: 373-93.

2. Elsayed NA , Marzouk MA , Moawed FSM,
Ahmed ESA and Abo-Zaid O. Flavone attenuates
nicotine-induced lung injury in rats exposed to
gamma radiation via modulating PI3K/Nrf2 and
FoxO1/NLRP3  inflammasome. International
Journal of Immunopathology and
Pharmacology.2024; 38: 1-15.

3. Shahin AM , Bahrami AM, Delkhosh A,
Shakarami N. Evaluation of the effect of aloe vera
gel on ovarian tissue structure in Nicotine-
receiving Rats. Veterinary Clinical Pathology.
2020; 15 (60):319-31.(In persian)

4. Khaled SH, Makled MN, Nader MA. Tiron
protects against nicotine-induced lung and liver
injury through antioxidant and anti-inflammatory
actions in rats in vivo. Life Sciences. 2020;
260(1):118426.

5. West KA, Brognard J, Clark AS, Linnoila IR,
Yang X, Swain SM and etal.Rapid Akt activation
by nicotine and a tobacco carcinogen modulates the
phenotype of normal human airway epithelial cells.
The Journal of Clinical Investigation. 2003;
111(1):81-90.

6. Ciobica A, Padurariu M, Hritcu L .The effects of
short-term nicotine administration on behavioral
and oxidative stress deficiencies induced in a rat
model of Parkinson's disease. Psychiatria
Danubina. 2012; 24(2):194-205.

7.Hamza RZ, and Shenawi NSE. Anti-
inflammatory and antioxidant role of resveratrol on
nicotine-induced  lung changes in  male
rats. Toxicology Reports.2017; 4:399-407.

8. Ornatowski W, Lu Q, Yegambaram M, Garcia
A, Zemskov E, Maltepe E and Et al. Complex
interplay between autophagy and oxidative stress in
the development of pulmonary disease. Redox
Biology. 2020; 36:101679.

9. Zarringol M.A. review on regulation of
autophagy by Reactive Oxygen Species (ROS).

AT g piawd

Jb colos

0955 3 e gl odins (M > e8> asl bl 5l oyl
polenly oDl 5T olKly ¢ S juald 01Kl (2553 300
I sob Jlo S8 gn g Cusl o glyginl oy (Sbp
g )b oy skttt p o el sleslole g9
] 03,S5 il elasl e

Razi Journal of Medical Sciences 24(164):
2018.105-93.

10. Ahvazi NS, Sharafi Ahvazi N, Daneshi E,
nikkhoo B, Roshani D, Rezaei MJ, et al.Effect of
chronic nicotine administration on the pro-oxidant
antioxidant balance of mice serum: .Rosmarinic
Acid. Scientific Journal of Kurdistan University of
Medical Sciences . 2020, 25(2): 54-60.

11. Mir-ershadi F, logo O, Ahmadi M, Rahbarghazi
R, Heiran H, Delkhosh A, and et al. Polarization of
T-helper 2 to 1 phenotype has arisen in rat
asthmatic pulmonary tissue after intra-tracheal
administration of bone marrow-derived c-Kit+
cells. Journal of Research in  Clinical
Medicine.2023; 11: 29.

12. Chargui A, Zekri S, Jacquillet G, Rubera I, llie
M, Belaid A, et al. Cadmium-Induced Autophagy
in Rat Kidney: An early biomarker of subtoxic
exposure. Toxicological Sciences. 121( 1): 31-42.
13. Hamady JJ, Al-Okaily B N. Anti-inflammatory
and antioxidant effects of zinc and vitamin D on
nicotine-induced oxidative stress in adult male rats.
International Journal of Health Sciences.2022;
6(S9): 73-91.

14. Hamady JJ, Al-Okaily BN. Histopathological
effects of nicotine on rats pulmonary cell treated
with zinc and vitamin D. Wasit Journal for Pure
Science.2024; 3 (1) : 152-9.

15. Hamady JJ, Al-Okaily B N. Alveolar gene
expression of tight junction protein in nicotine rats
treated with zinc and vitamin D. International
Journal of Health Sciences.2020; 6(S9): 232-46.
16. Ahmadi Z, Ashrafizadeh M, rouzan M.
Apoptotic and autophagic modulation by nicotine.
International Journal of Advanced Biological and
Biomedical Research .2019; 7(3): 263-73.

17. Xiao, X, Shang, X, Zhai, B, Zhang, H, Zhang,
T. Nicotine alleviates chronic stressinduced anxiety
and depressive-like behavior and hippocampal
neuropathology via regulating autophagy signaling.
Neurochemistry International.2018;114:58-70.

18. Wiegman CH, Li F, Ryffel B, Togbe D, and
Chung KF. Oxidative stress in ozone-induced
chronic lung inflammation and emphysema: a facet

VP oY Ol F opleds VY 090 /b jumr (Sijs f9‘L° olKisls aloxe


https://pubmed.ncbi.nlm.nih.gov/?term=Turner+JR&cauthor_id=31267166
https://pubmed.ncbi.nlm.nih.gov/?term=Imad+Damaj+M&cauthor_id=31267166
http://dx.doi.org/10.61882/jjums.11.4.1768
https://journal.jmu.ac.ir/article-1-794-en.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-08 ]

[ DOI: 10.61882/jjums.11.4.1768 |

P slrmo Gige 33 a9 39 Ll 4y Bl (551931 9 sailanST il Cardg (w1 [ OHKes 9 03] puai

of chronic obstructive pulmonary disease. Frontiers
in Immunology.2020; 11, 1957.

19. Reham ZH, EI-Shenawy NS. Anti-
inflammatory and antioxidant role of resveratrol on
nicotine-induced lung changes in male rats.
Toxicology Reports. 2017; | 17:4:399-407.

20. Balakrishnan A, Menon VP. Antioxidant
properties of hesperidin in nicotine-induced lung
toxicity. Fundamental & Clinical Pharmacology.
2007; 21(5):535-46.

21. Shama A, Zafar I, Mariappan N, Husain M,
Chang Wei C, Vetal N, and et al. Acute pulmonary
effects of aerosolized nicotine. American Journal of
Physiology - Lung Cellular and Molecular
Physiology.2019; 316(1):L94-104.

JI}TW,Lub \f~\‘"ol1un};f5)l~iu\\o)g.\/&éﬁqé&xfgl:clf&ibw

YWY


http://dx.doi.org/10.61882/jjums.11.4.1768
https://journal.jmu.ac.ir/article-1-794-en.html

[ Downloaded from journal .jmu.ac.ir on 2025-12-08 ]

[ DOI: 10.61882/jjums.11.4.1768 |

Dortaj & et al/ The Evaluation of Oxidative Stress Status and Autophagy of Lung Tissue Following Nicotine
Administration in Male Rats

The Evaluation of Oxidative Stress Status and Autophagy of Lung
Tissue Following Nicotine Administration in Male Rats

Received: 27 Jul 2024 Accepted: 18 Jan 2025

Faeze Dortaj!, Mohammadreza Nasirzadeh*?, Aref Delkhoush?

1. Graduate of Veterinary Medicine, Faculty of Veterinary Medicine, Tabriz Medical Sciences, Islamic Azad
University, Tabriz, Iran 2. Assistant Professor, Department of Physiology, Faculty of Veterinary Medicine,
Tabriz Medical Sciences, Islamic Azad University, Tabriz, Iran 3. Post Graduate of Pathology, Department of
Pathobiology, Faculty of Veterinary Medicine, Urmia University, Urmia, Iran

Abstract

Introduction: The relationship between reactive oxygen species and autophagy is critical for cell
homeostasis and survival. Today, it is known that oxidative stress and autophagy play a key role in the
pathogenesis of various diseases. The present study has investigated the state of oxidative stress in lung
tissue and autophagy after receiving nicotine.

Materials and Methods: In this study, 30 male rats weighing 190+20 grams were randomly selected and
divided into 3 groups (n=10). Control group: intact healthy mice, group two: daily intake of nicotine with a
dose of 0.25 mg/Kg and group three: daily intake of nicotine with a dose of 0.5 mg/Kg, mice received
nicotine intraperitoneally for 30 days. At the end of the study, activity of antioxidant enzymes superoxide
dismutase (SOD), glutathione peroxidase (GPX), total antioxidant capacity (TAC) and Malondialdehyde
(MDA) level of lung tissue were measured. In addition, tissue changes and P62 and LC3 markers of
autophagy process were evaluated.

Results: The results of the study showed that nicotine administration caused a significant increase in
MDA and a significant decrease in the activity of antioxidant enzymes SOD and GPX. Also, the results
related to lung tissue changes show that nicotine administration has increased fibrosis and stimulated the
autophagy process.

Conclusion: This study showed that nicotine stimulates the process of autophagy in the lung tissue of
male rats by causing oxidative stress.
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