[ Downloaded from sjimu.medilam.ac.ir on 2026-01-01 ]

qIC 102 )eih (g d)Lauds cuw § Cumyy 3)93 el (A0} egle alEkily (alc alas

U 93 laaanST o pinsl idlS S E 9 C gl cpuoling blis (o5 oy
sl Pe (9o 4dS 53 (ygi 3L ]

12 ¥ Z . Y* . . \
WW‘J«HLS‘L;ML@&‘ 6}‘*"&}@"“9")@{“’,)‘

Slp) Ol L)) ey oSbjy pogle oSl o liac) pogle @i jSyo (1

Ot {ge).) ay ¢sSubjy ogle alSi)y esalunw sl ) i jSpo (P
OIS @)} auly osSubjy ogle slSubd)y esidjyg csjdp b il jSpo (I
SIp) g {ge).) auy oSy ogle oSl sesSubjy saSuldly esubgn 89S (IC

A VAZA R JRY '@JU AR VAR VA QNG | AT '@JU

oS>

S55S g Jile 5> Sl J5S (sl g oo 4 4 Gl )bl )] (IS 0yt 5 s 3 (S gl dontdo
blis iy adllan ] 5] Gt g e cilisen (slo > guilianS] oyt cld] el sle o) g e 03li
ol o (e el 8l 1 (1503l J) (U glaneST il (20 53 et (5 e 4 C 9 B sle opnelig

095 N el 09,5 F 4y (oLl ysbo 4y Sl Sl 5 alimo sl Jge Sl (2 adlls > b 40y, 9 Sgo
C oslig 09,5 (V0 MYIKQ) E cpnolzg 09,5 (Ve - MATKG)cig223ko 09,5 foisiasled I clsie 4 03 (529)) )8
VE oS el (Blio 31 50,5 Spge 4]y C by —0igiaibs 095 9 B iy —0igiaibs 09,5 5 (¥+ - MAYKQ)
e il cdled do 8l (3,5 Wfgan Sl A5 L oo o 4S5 (39m (0 T Lo o (g0 (35 ) sl
o ke (LDH);055505 SLSY 5 (GST) il =S 55055 (CAT);YH (SOD)bg0mssions ] sge
B e losdsn gl gy sy (MDA o5 (glle 5 (GSH)ysbisls

oz e 29-b oo b 4l 5 GST y CAT SOD (elo 5l cdld (a8l el g0jbs i gy (510 idly
a8 5 el ol S5 wlo C 9 B calo aliyg 30596 33,5 oo oanlie MDA clalé il s GSH ke tals
Do oo b

4853 sl oyl csl GSH clale (ald 5 ol (i (1B L 0i523bd igp domld y Cou
Coow il el Sl gla JIGoly (il S Bk ) ST 3l e 4 C 5 B o peling o5 098 o o
D9 (o0 Jol5 ygb 4 &5 Ll 905k

o Sige lS iolanST Loyl C 9 E (gl by (sibs 1 glS (sl 0314

Oal 0L (o).l (S pske oKl pbond (la ol ik S 50 1 gt 0ok g3

Email: jafari@bmsu.ac.ir

Y¥


mailto:jafari@bmsu.ac.ir
https://sjimu.medilam.ac.ir/article-1-1489-en.html

[ TO-T0-920Z Uo J1Je"we|ipsw nwik wo.j pspeojumoq ]


https://sjimu.medilam.ac.ir/article-1-1489-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-01-01 ]

OhGss § 5)aa@s (B0go—...(; B0 033135l guyiwl Jual5 33 E g C slo 03e63g (Blan GBS ¢y

cble gals st ol gl w3l cdlé s
b cdl 53 b GamalinaSTy GRll 5 05ebsl
Sye g 95lenS] oyl 4 poxie Coled )3 & 0l
(VFN N )355 oo s

Sl e 3 1yl Jobo 5,06 b laus] ]
clabloe lenddlge ilo Giltke oy ke
S (U W) B el (IV-)F)as
slis 3 dse (2 Jslee 5 Sl Glas]
5 0l slo JISooly (g3l 3 o sl (Sojglse
ke QA slid ) b GonelinSTy lals
(V)8 oo S8 slid (gl 5 Sl a5 o)k
e MenST 1 (sl SpsSsl) C ey
JSeoly 01 SluShy (5 e 9 Sl Gl 5> Jgloxe
o oelg ol el Jslo )5 Slole 31T sl
o Uy led Ll oo 1 0 4uSTE pueliyg g3
g 03 L)l > w2 LC 5 E puslig 90 el ()l
T sl Jooly b it (1iS5ko b g0 oo 4
& ExSslr ommlunSnagd ) ol bee
omoling 48 1l ool Lt adllas s (YEND)ALS
1 0)audgil)] (Joho o wilg5 (0 C 9 B sl
syl I pan e 5l wes als
(NSNS (6,55l olordon

b 0)4udgils)] (plond (loiblo g9 4 4295 L
o g cile (sla il gg) o o cglate il
s 1) 3 b ] 5] il ol oyuin
o) s8> ot pesilSs 55 Can oS5 clilllas
g bl Clpl e STl (o y90e )OSy
2 Jolo ool slajell 55, 2 o opeling Sloyd
2o ol lidlbs Ll sl odd gy Jobo 5 0155
95 sl S 5510nS] sl (sla S osgsr s
GuF e G935 odd plxl Gl (e
o b pled plej ©de g gl gy w2l gy
s E la yolig g1 yobs adllas jd aiiws coglate
2 09k 1 86 selisT oyl als > C
b padls o b e hge gla alS
ol 04wy gl o yiaol

¥o

Ao
S slp 0308 job 4 0,hudgls )] poow
Wigd (oo 0dlatul (55)5liS 5 (dixio ( SSB- i
Ot dizel Aol 3905 abjhud b LSSl
sl izl ol sl Jib oKile 53 520
ol g o3ge syl 3l L sy BB i 5 oSome
SYME] g g el aw (Al el g oo
O oyt ol g (o ool ed (o TS
015 Chgrge (Sjsdon whuww 2 (S SISl by
B K dse ol b Cumgonne (YIS o
do D9 Jotue &S Canl Sl cudligy oM,
ol oyl po el s o Jle ja 53 Cusgeuns Hli
Congous | (b o g Syo Jlo ) (S bS5
mhe Sl 5l (o (DZN) gl (F)aiien
Sl alde i opin loie 4 &S Conl 0jhudgils)|
sl Jlo 008 o odlatwl Jile cluis ¢ S
Blo )5 S slp @y sk 4w ol 5 S
gy oly J s S e odliel 35 gy Jls
Clr et 5 (Oaeld] 5 00,58) 1S ol
4 A8l plj 0 Cepw 4 g ol
98 xS )lon 5l 45 398 (oo ojdgilie (yguSaild
(0=Y) 22l oo 31l s Sl 25
(oh 5 0,adels )l wluS 5l Gl g baw
L asly 0,05 el s il w331 g b (bL3)
s oh B cage R b peslse
JE Wy b il ol 51 (S (V-0) 808
Sl i > N3] g LS 5 ol bawg ol oo
om S pae Syge 3wl o olas]
ool 4 e Sl gla S0, Bl g g
sl cuwl el Blg o aS 295 o glas]
25l e ST (3l (lo a3l 298 b (52
5 (CAT)YBE  (SOD)jbgonss  AsuSlysm
3l gl 3l ) (GST)j sl 5-S—yibisls
gy oo sled 4 3l sl JGaly oI5 e o
ol st Bl lsie 4 (GSH) bisls
o B4l ) pgen g8y g cl Il el
wan &S o ol e Gldllas (A&)d4d
celolil la JSoaly 1y o)k 5l o 0jaudsils)


https://sjimu.medilam.ac.ir/article-1-1489-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-01-01 ]

qIC )02)eh (g d)Ladds uw § Cumyy 3)93

elll S0}y eole Gl i)y (alc alas

sotyile ol le 4y ¥ o0 VEeerg e L
290 b padld lomiw Cua 29) @l jl S
A5 oslawl o

059y 4 (SOD)3bg0mzd0mS T jy900 o231 ol
©xS ojlul gl (VA)ad oo Winterbourn
(Y+)a ool Abei g, 5l YU a5l colles
&y (OST) el ~S-s55b5l8 clleb (5,5 o3l
p2 3 Callad (655 o511 (V)4 plol Habig 3,
ol Sl edlaiul b (LDH) U5 0000 oSy
soly s 2 o w3l 035 Culled 0 plodl 0]
b dlote (g p)S (o

Jgaze olpie & MDA (e (e Gl
o3l SAth g, 5l i) smolinnSly olgs
ey jl <8l GSH i Goms (sl (VV)03
Sl oy clale s (gl (YY) eolawwl Tietz
(VF)s oolitwl 588y i,

pr 5l el b oledbl Jls 5 ajes
S wibyly U @yge 4 INStat vol.3 3l
550 P<O.05 15 ploul S5 Cond olpend &y 4l
@ wls g ad ad)S Jai > CleMbl g I e
A5 ol MeantSD &g
o953 S 4Bl

E 5 C la oelig 9 DZN 5151 Job> ol
2 SOD 5l cullad o oo b S5 3 5 2o &
owlidl &8 ey o Gl Y ojled bl o alS
03,5 (P<0.001) DZN 05,5 ;5 SOD w33l cllsd
1 (P<0.01) C+DZN 5,5 5 (P<0.05) E+DZN
Cllsd Ol Canl > (dre S5 095 L duslia
09,5 b awlio ;> E 09,5 3 alS’ ;5 SOD ol
05,5 o (P<0.01) E+DZN o5 (P<0.001)DZN
09,5 |y duglis 13 C 05,5 4 (P<0.01) C+DZN
xe (P<0.05) C+DZN 55,5 4 (P<0.01)DZN

.CA.M)I )l.)

Y7

L 59, 9 dlge
5 Sy S0 5l 5l 3j9e (ol e 4
I E omelig 9 C omeling b (65l 5 (olodl)leSms
Supelco—USA 8 i 5l sl 9 b <S8,
s Yoo mg/ml clale b auiby a8 gl
9 Oy Egy y Fee mg/ml clale L E el
@ yhie oI Yeemg/ml cbile L C polug
b ans ojb g0

APy e wlo Jhge 59y » adlae ol
b plogl p)S Ve mVBe (G5g 0dgae 5> iy
Syl el VY 5 e celw WYkl o b o0
SIS oo jo 0,5 ol asyd YYEY gl
oy Sy pdle olKah aBall clle
w13 g ol @ Sblgs pwyiwd L5855 (xe)..
STygd <8 5 5l oad g Jhge Shgd)euh @50
Olg> b ) (BT clse g 33T (0l el ol
oSl M) araS Sl 350 oS LalKitslo]] cla
slo Jhge LS plin g (o)) s (S psle
b ele) (2Bl

(Bl gy 4 Sl 025 adlbao oyl 5
09)5 TNAS S (jw £ 09)S p2 y3)og)S £ 4
DZN 09,5 (153905 ©8b)d> &) (489, Ladd) ] s
Vo« MO/KG &S E 09,5 ¢ygijbs Voo mg/kg oS
05,5 {C poling Yoo MO/KG &S C 09,5 E yrolisg
Yoo mO/KG o s> Voo mg/kg 45 DZN+C
Voo mg/kg & DZN+E 0,5 5 C (ol
Syge 4 ) B geelyg V0 malkg 5 il
S celo YF 608 el Slhe JBb 5,5
4l 8l il alewg 4 Sy (3505 Jogren b 32y 8
B 5 G999 5e8 pro b gditend Sl am 5 135 &)1
Oisrs 4 hli gla Cand ()5 L 5 b A
Ve ey 0 e g b odb il mle
595 0% b 51085 ptalejl ploil oy b 01,5 s
PV ) Cusi by cpje b 4 la il il
4833 VO Gde 4y g 0350 dijged Ol lawd 8L


https://sjimu.medilam.ac.ir/article-1-1489-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-01-01 ]

oh5as g S)has (8945 ... )| (B0 g3TlaunS| guyiwl GBal5 ) E g C slo 0re63g (Blaa JuEs w)p

70 4

60 4

SOD (Uimg protein)

20 4

10 1

50 1

40

301

w

0o 0]
255
5255

.,.,.
9%

ittty
St tate et tets!

T,
25555

A,
G
Siele!

T,
2555
S

Lot
255
e

T,
255
ate!

"
s
45

T
255
S5

'.
i
o

(SOD);36 gouns d3muS 1 py 9o 2 351 Callad 2 o b e85 13 9 (2o B 5 C (sl (ool 9 o325 1.9 0,loud 1905
sl 13 siz0 J 555 9,5 41 Comnd F¥*P<0.001, **P<0.01, *P<0.05 .cieclus YE 5l sns stlyoous (yigo 4l 3

09,5 b awslie 3 DZN 09,5 )3 415 )3 CAT 3]
5 (P<0.001) E+DZN »4,5 (P<0.001) C , E
L awlis  E 24,5 4 (P<0.001) C+DZN o4,5

C+DZN o585 5 (P<0.01) E+DZN

09,5

C+DZN 05,5 L awlio »» C 24,5 4 (P<0.001)
Cuol Hls xe (P<0.05)

20

70 4

GO A

a0 A

40

30 4

CAT (Uimg protein)

20 A

10 4

&

&

4

E 5 C la (elig 9 DZN 5151 Job> ol

PCAT mplcdld ppa b S5 0 g ol 4
ol as aad o L Y ojledd Hbged  alS
55,5 (P<0.001) DZN 05,5 ,> CAT w3 cullid
1> (P<0.01) C+DZN s5,5 5 (P<0.05) E+DZN

Called Olyos .l b xe JyiS 09,5 b duslis

ey

7
2
25

T
S
505050055

"'
4505
pletoly

R R R
B
2SS S

&

3o 45 )3 (CAT) VB o 351 Cllad 0 o2 b caS 5 13 9 (oS 4 E 9 C (gla (omoling 5 98034 1.1 8 )lowd yl3900
sl 13 s J 5 89,5 & o *FFP<0.001, **P<0.01, *P<0.05 casluo Y€ j1 ans o2l yoo

v


https://sjimu.medilam.ac.ir/article-1-1489-en.html

qI€ )o3)eh @ow d)Llasd cuw § Caumy )9 el (Sbjy eole alAkily (iliag)y (alc alas

[ Downloaded from sjimu.medilam.ac.ir on 2026-01-01 ]

Called ol Ll Hl pme ]S 0g)S b dunlio E s C b cpoling 9 DZN I 5l Lo s
o b auglie )3 b 0g)S pls ) 4ls GST 5l 2 GST il culd oo b oS5 10 5 2o &
Con D izo owli8l &8 ey o i Y ojled Jhges jd alS

> (P<0.05) DZN 655 ,5 GST o3l cullsd

a0 4

40 4

oo e |
i, e e 0, 3,
e eeret,

L

30 4

T
T,

S5

S

.,,.
o
(oo,

4
ol

20 4

e

.0.
2
25

GST (Uimg protein)
T
st

L
b

L

.,,.
25
505

ol

T
5
Lot

T
5
2505
225

4
ol

&
1%

,,.
2
i

¥

O@p-

I
“S-0a8lgs m Pl Cllad g b LS 5 13 5 25 A E 5 C (gl cmaling g g3l F1.Y 0 lowd o500
ol Iy Fxe g8 09,8 dy Connd *P<0.05 el YE jlaas il pomo (pige aulS 45 (GST) ;1 il 5

aslio > Cilee gl 85,5 3 LDH 5l el E 5C il ooy s DZN i 51 Jols gl

s Iy (xo o b g J S 095 L P LDH 3l cldld i wa bS5 3 9 2o
ijﬁﬁ 45 BV uA OLS f Dﬂa& JJ%& )J ﬂ;f

500 4
450 4
400 4

350 T

300 4

]
J50200
R

5
i%e%et

Ty
35
et

.,.
o
5%

O

240 4

L
L
ol

o
i

L

bts

200

LDH (UWmg protein)
&

o
i

L

bts

7%
P
4
Yoteta%e!

T

150 4

TR
P
L

1055

100 4

Ty

B
4 I
£ OQ%&%

ety

50 A

& &

N &
23 (LDH);U59,0003 GUSY 02 351 Codlad 2 o2 bS5 59 9 2ol B 5 C (sl omolizg 9 (ot b 51.£ 8ol 1900
Sl YL 5l am ol ouo (pige 45

YA


https://sjimu.medilam.ac.ir/article-1-1489-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-01-01 ]

OhGss § 5)aa@n (B0go—...(; B0 033135l guyiwl Jual5 ys E g C slo 03e63g (Blan b5 ,w)0

Cuol s xe (P<0.05) DZN 04,5 b awslio > C
» (P<0.05) DZN +5,5 ;> MDA clale il
clle iolidl el Hly sxe ]S 05,5 b duslds
DZN 095 L dwslie 0 E 09,5 ,» alS MDA

Cuol Hl> xe (P<0.05)

©E 5 Cle ppelig 9 DZN 311 Jolbs ol
9 GSH by chle o b S5 2 5 &
oS 1md o Sl \ ojlad Jsda 5 4l > MDA
5 (P<0.01) DZN 65,8 ,» GSH clale ials
JyiS 09,5 b dunlia > (P<0.05) C+DZN o5,
09,5 3 45> GSH cdale als sl b ine

0P 9 (GSH) g bgls' (gld Clil (59 31 o2 b cuS 5 33 9 (9 id G E 9 C (sla (yuoling 9 9 3b5 519 0 lowd Jgua
slw YE 5l o 2l eo (ige 4l 53 (MDA)IWT 65

MDA GSH (nmol/mg protein) s ;L
Ve INVEV/YS FVIVEEY/YD Jgs
WWINVEN - YANYEY/YOun Ok
VelAEe a8 YE/55EE/0A E ol
Ve EVEN /oY YO/S0EH/\0 C (pelig
ARVAE2VAR YAV OEF/FY E oeeloggubo
WAYEV/WY ARYRRESVARE C orelig g bo

ol s e U5 095 4 s **P<0.01, *P<0.05

colled yialS a5 e 0d aJgs H202 s i
$lo Gy 2955 5l s CAT 5 SOD sl o3l
Gis b ol bl 4 bgye Yl £ o E
Sldlbs (VFAF)SL o 5T la J03),) pabins
O5Shl oVl (05iaild g & il ooly s
Gl e 0,iudgls )l LS 5 Gl Slgiend
sl il ;5 CAT 5 SOD (o pjl cull
ol Gle e diltke
590 Oldllae a8 Jbs oy (Ve NNAESONE )05
cdl ;3 1, CAT 5 SODels a3l culled zals
BT ) (VYVYA LY o olis il cla
5305 gg 5l o5b Yieinl Galisee cldllas 5 mbs
oo 2975y 8l g9 w0 £9 (lp> NS
Aladlas paiz 03L (o0 w2lye oloj 9 593 (o
0 indglS ) o GialS 1) C 9 E (sl alig
5 oYl el Je (gguiby il ols
o ol b (hge calisee (sly 8L 1> g g )lS

(WY=VAN )i

¥4

S35 oS g Sy
Obgrge (S oo @l Sl & 4l
Uod\f;,gw‘u’.:w?wdm5ﬁuplmlox)
Jotme b 4l oS M3yl 1) 1 5 Shas alys
Be=Fe g Mtd g3 by 5l el (il
e pbsl ) Ll aslslS gilug aep
pes &S ob ol adles opl mls (VO)aed
5 SOD (sl sl cullsd mlil col uils
Owelig 2978 B9d (o alpre hge 4ls CAT
o w3l cpl cdld ol cow g G C g E sl
boogihs 2,5 (o gild 095 b awlie
s (0 Jib s ST (la SIS0, ol
9 SOD W’)’T Jolis QlAﬁmf] ‘_,’..;l u.cl.é: <l
cely CAT mpl 5 398 0 H202 a0 38l pgw
el adles pl 55 SOD cullad (il38l L(A)ogas
cal » H202 ol58l g swsSTypgw JS0l, ials
cel VB ol cld (liEl 5 25 o als


https://sjimu.medilam.ac.ir/article-1-1489-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-01-01 ]

qI€ )o3)eh @ow d)Llasd cuw § Caumy )9

el (Sb)y eole alAkily (iag)y (alc alas

(Y=gt o o) clle  gald celC
o mpl holy el dlie Gpmelinstyig]
o 425l LDH 553 Lo LDH lto Jgjstem
(9 )l Johos 540 oimd ol g osleassd o3le S
5 e 4S5 LDH clé ials adlas ol
B e B 5 Coisls oolig 5 ogjbd s
Il Yol aupl o) el mals s
o e BB ol Uil g Bl el 38l
oo @ B 5 C sl elig 5l eoliwl (YA)A3L
25 053l s J SOl e Sl sl
g sbis slaed Cgmlinnsly g pSole o
ot ldlls 365 o LDH a3l oasolyl 51 aile
5 g 50 oo, S3L 48 LDH el o8 1md e
Ll (YW¥B)l (o (Rl 0gjbd 2925 5
s il 5 1, LDH el ials S5 clallas
5 053k 225l am 4S5 08 b he Jlob
Oldllas o o (Yo=Y )ad o Ll yeuSThb
S 9 edmalS R &5 e (e Gl S0
ooyl dml o LDH cullad (l58l coly ogo)lS
Clld 290 oL B 5 C slo oeling o920 9 905
oS ol s adlas G (YXE)20,5 o b wu il o)
cld Gl eel oY Glp ggiby e
o obag b ol 55 g5 g b 45 LDH
(V)31 Jis 45 1y m3l colleé tmls E 4 C A
NS s Jos sl a5 (GSH) 0gsilisls
cel o cul oo slo lamst (5l 05 wte
o o 29 oo Al sl SIS0, dte (58T
sl il Gl L S plge 4 vl e
GSH a5 .48 Jas GST 4 jluusyy ossbslS
395 (oo S GgplienSTy Rl el cule 5
LialS g JolS (b DNA ol 4 pie oS
P (‘\‘Y‘\)a.s)f ? 9»‘.&.;.«51 w—l )g‘)g Pl wgl&m
chle galf caw ogujld s adlas ol
OBl 29d (o o hge 45 )3 (9slgls
Orelig S50 i b als el eslsls cals
Colld o8 Gl ol 5l g o glir CHE o
e Ol oguily S5 s cdl o 5 GST

23l 5 5> (o (GST)3l il 55 y53lisl5
o3l 4 GSH sl L o ) fiuS] il sl
FoS o b SlaS 5 byl slal g ]
o ol ol adlas mbs (AN o by
als 5 GST culed (ioli8l o (yaiajbs oS da
C o E lo omelig g 5 oad (alymo oo
05; L» MLQA e f””)"] L)Jl ‘.A.Jl.*ﬁ uu.hlf G
oRlB L GST clld ialil 0gd (oo (ygiajld
51,5 GST _iliil (Y1)l oo GSH G puna
2ok gy Gl eams L gily &5
N edm pes Jbd 4 o5 a0 Ui 3
L (M) o9t GST clld o 0)audgils)
o M5y (W)l als Ly (¥l
9 oRlPl 4 e poew oS slajed Vsese amd
o b il e e col ol YL sy
L (o LS cilie o oy iz @B 205
colld Ol 51 C g B o (pelig g5 oS
Gliseo el il )3 b 0,idgils) 5 56 GST
(YEXY)AS o s Sols

OgelienSly sl )Silage (7 e 1 MDA
odizy olis MDA clhle (iuliél 5 cuol baad

Gl i) 5 el ln panlSa o S5
pols adlae » (YV)cw! il 9 il e
053k oS Sl > 4lS > MDA waw il 3l
JBely 1 1 (o3 il cpl o 258 (oo oamlitie
OsmlipaSly Gl g sy by Sl sl
UialS 305 o MDA o ialS v 48 ,5C
orakzy o bl 4 Ly 515 s MDA o
e g 1 la S, dtee Bls > W

pl o dlise gl 0,audglE,l e aSwiab

ORIl el Glgiend 5 sk ymgylS (ebs


https://sjimu.medilam.ac.ir/article-1-1489-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-01-01 ]

OhGes § 5)h@n (10g8—...(;0 033135 guyiwl Jual5 ys E g C slo 03e63g (Blan G5 ¢,w)0

9 AR L;Lta.&.......l 09#"1%‘*5‘)?.- 9 OL&#,.S\ ud.»—l L;Lzz’

3 o8l Loyinl cel el clale jialS
T lsie 4 C g E sla peliyg 39 o b 4SS
el ol Gl JSosly gilush sk 1 olas]

Dy o JolS yob 4 &5 Lol g jbd Capous ialS
8 31 Bl

O 9 oy x5l cawl p3Y B ang
S5 adlllas adgl Jolhe 13 ()b Can s (oo
Sy b ol b Glids gb ol b
(&) ad (S35 pole oSty b wlisios
3 m dytae 4 5l abuwy (s 85 a5 ol

Dy (oo (1,48 g St gy

References

1. Shah MD, Igbal M. Diazinon induced
oxidative stress and renal dysfunction in
rats. Food Chem Toxicol 2010; 48; 3345—
53.

2. Sulak O, Altuntas I, Karahan N, Yildirim
B, Akturk O, Yilmaz HR, et al.
Nephrotoxicity in rats induced by
organophosphate insecticide methidathion
and ameliorating effects of vitamins E and
C. Pest Biochem Physiol 2005; 83: 21-8.

3. Ogutcu A, Uzunhisarcikli M, Kalender S,
Durak D, Bayrakdar F, Kalender Y. The
effects of organophosphate insecticide
diazinon on malondialdehyde levels and
myocardial cells in rat heart tissue and
protective role of vitamin E. Pest Biochem
Physiol 2006; 86: 93-8.

4.  Abdollahi M, Mostafalou S,
Pournourmohammadi S, Shadnia S.
Oxidative  stress and  cholinesterase
inhibition in salvia and plasma of rats
following  subchronic  exposure  to
malathion. Comp Biochem Physiol. 2004;
137: 29-34.Bottom of Form

5. Ahmadi S, Jafari M, Asgari A, Salehi M.
[Acute effect of diazinon on the antioxidant
system of rat’s heart tissue]. Kowsar Med| J
2011; 16: 87-93. (Persian)

6. Abdel-Monem UM, Qar H, Attwa RA.
Detoxification of dietary diazinon by clay,
vitamin C and vitamin E in rabbits. World
Appl Sci J 2012; 19:144-52.

b Slgs ol pl aslials ials sl 03,8
olgs 4 ol Bras 3 GST il el Jaljdl |
3y80as 4y byiyo ob g 18k w3l pl b | g
boasl ol e ool s cagn o s
Sl cpr C 5 B b gooluy (i85 @ ay
o il |y eslislS Gpas ol gl 00,
Shed ped &S dad o bl (500 Slalllas e
o Al g 4l S (195belS als carge (9 il
2es aSb i adlas piis (VOANA) S

CoE A Ll peelig s 5 il glo il

(V095 ] 3gu0 sl
b ogibs &5 A8 oo ol adllle ()l @l
o3l callad alidl g ol gl SIS0l g i3l

7. Chovancova H, Bobonova |,
Martiniakova M, Omelka R,
Adamkovicova M, Toman R. The
investigation of co-administration  to
cadmium, diazinon and selenium on growth
characteristics of adult male rats. J
Microbiol Biotechnol Food Sci 2013; 2:
1231-43.

8. Limon Pacheco J, Gonsebatt ME. The
role of antioxidants and antioxidant-related
enzymes in protective responses to
environmentally induced oxidative stress.
Mutat Res 2009; 674:137-47.

9. Meister A. Glutathione metabolism.
Methods Enzymol 1995; 251: 3-7.

10. Oruc E. Effects of diazinon on
antioxidant defense system and lipid
peroxidation in the liver of Cyprinus carpio.
Environ Toxicol2010;26:571-8.

11. Salehi M, Jafari M, Asgari A, Ahmadi
S. [The role of paraoxon toxicity on
oxidative stress induction in rat heart and
spleen]. ZIMS 2013; 21: 13-23. (Persian)
12. Sutcu R, Altuntas I, Buyukvanli B,
Akturka O, Ozturka O, Koylu H, et al. The
effects of diazinon on lipid peroxidation
and antioxidant enzymes in  rat
erythrocytes: role of vitamins E and C.
Toxicol Ind Health 2007;23:13—-7.

13. Shadnia S, Dasgar M, Taghikhani S,
Mohammadirad A, Khorasani R, Abdollahi
M. Protective effects of alpha tocopherol

o)


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T2D-4TMJ44S-1&_user=9045740&_coverDate=03%2F31%2F2009&_alid=1251388040&_rdoc=43&_fmt=high&_orig=search&_cdi=4916&_sort=r&_docanchor=&view=c&_ct=48271&_acct=C000052605&_version=1&_urlVersion=0&_userid=9045740&md5=797a7a801ef223b6109ad7be07f0157f
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T2D-4TMJ44S-1&_user=9045740&_coverDate=03%2F31%2F2009&_alid=1251388040&_rdoc=43&_fmt=high&_orig=search&_cdi=4916&_sort=r&_docanchor=&view=c&_ct=48271&_acct=C000052605&_version=1&_urlVersion=0&_userid=9045740&md5=797a7a801ef223b6109ad7be07f0157f
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T2D-4TMJ44S-1&_user=9045740&_coverDate=03%2F31%2F2009&_alid=1251388040&_rdoc=43&_fmt=high&_orig=search&_cdi=4916&_sort=r&_docanchor=&view=c&_ct=48271&_acct=C000052605&_version=1&_urlVersion=0&_userid=9045740&md5=797a7a801ef223b6109ad7be07f0157f
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T2D-4TMJ44S-1&_user=9045740&_coverDate=03%2F31%2F2009&_alid=1251388040&_rdoc=43&_fmt=high&_orig=search&_cdi=4916&_sort=r&_docanchor=&view=c&_ct=48271&_acct=C000052605&_version=1&_urlVersion=0&_userid=9045740&md5=797a7a801ef223b6109ad7be07f0157f
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Oruc%20E%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'Environ%20Toxicol.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shadnia%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dasgar%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Taghikhani%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mohammadirad%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Khorasani%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Abdollahi%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Abdollahi%20M%22%5BAuthor%5D
https://sjimu.medilam.ac.ir/article-1-1489-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-01-01 ]

OhEas § (5)a@8 (140 ... )) (D0 ga31samS) gyl JualS )3 E g C slo p3elig (Blas (b w))

and N-acetyl-cysteine on diazinon induced
oxidative stress and acetylcholinesterase
inhibition in rats. Toxicol Mech Methods
2007; 17:109-15.

14. Uzun FG, Kalender Y. Protective effect
of vitamins C and E on malathion induced
nephrotoxicity in male rats. Gu J Sci 2011;
24:193-201.

15. Verma RS, Mehta A, Srivastava N.
Comparative studies on chlorpyrifos and
methyl parathion induced oxidative stress in
different parts of rat brain: Attenuation by
antioxidant ~ vitamins. Pest  Biochem
Physiol2009; 95: 152-8.

16. Yilmaz N, Yilmaz M, Altuntas I.
Diazinon induced brain toxicity and
protection by vitamins E plus C. Toxicol
Ind Health 2012; 28: 51-7.

17. Yassa VF, Girgis SM, Abumourad
IMK. Potential protective effects of vitamin
E on diazinon induced DNA damage and
some haematological and biochemical
alterations in rats. J Mediterranea Ecol
2011; 11:31-9.

18. Elshenawy NS, Elsalmy F, Aleisa RA,
Elahmary B. Amelioratory effect of vitamin
E on organophosphorus insecticide
diazinon-induced oxidative stress in mice
liver. Pest Biochem Physiol 2010; 96: 101-
7.

19. Winterbourn C, Hawkins R, Brian M,
Carrell R. The estimation of red cell
superoxide dismutase activity. J Lab Clin
Med 1975; 85:337.

20. Aebi H. Catalase in vitro. Methods
Enzymol 1984; 105: 121-6.

21. Habig WH, Jakoby WB. Glutathion S
transferases rat and human. Methods
Enzymol 1981; 77: 218-31.

22. Satoh K. Serum lipid peroxide in
cerebrovascular disorders determined by a
new colorimetric method. Clin Chim Acta.
1978; 90: 37-43.

23. Tietze F. Enzymic method for
guantitative determination of nanogram
amounts of total and oxidized glutathione
applications to mammalian blood and other
tissues. Anal Biochem 1969; 27: 502-22.
24. Bradford MM. A rapid and sensitive
method for the quantitation of microgram
quantities of protein utilizing the principle
of protein dye binding. Anal Biochem
1976; 72: 248-54.

25. Abbasnezhad M, Jafari M, Asgari A,
Hajihoseini R, Hajigholamali M, Salehi M,

¢0

et al. [The study regarding effect of
paraoxon on oxidative stress index in
kidney tissue of rats]. J Mazandaran Uni
Med Sci 2009; 19: 17-26 (Persian)

26. John S, Kale M, Rathore N, Bhatnagar
D. Protective effect of vitamin E in
dimethoate and malathion induced
oxidative stress in rat erythrocytes. J Nut
Biochem?2001; 12: 500-4.

27. Abdou HM, EIMzoudy RH. Oxidative
damage, hyperlipidemia and histological
alterations of cardiac and skeletal muscles
induced by different doses of diazinon in
female rats. J Hazard Mater 2010; 182:
273-8.

28. Salehi M, Jafari M, Salehmogadam M,
Asgari A. The comparison of the effect of
diazinon and paraoxon on biomarkers of
oxidative stress in rat serum. Zahedan J Res
Med Sci 2012; 14: 18-23.

29. Astiz M, de Alaniz MJT, Marra CA.

Antioxidant defense system in rats
simultaneously intoxicated with
Agrochemicals. Environ Toxicol

Pharmacol. 2009; 28: 465-73.

30. Jafari M, Salehi M, Ahmadi S, Asgari
A, Abasnezhad M, Hajigholamali M. The
role of oxidative stress in diazinon-induced
tissues toxicity in Wistar and Norway rats.
Toxicol Mech Methods 2012; 22: 638-47.
31. Jafari M, Salehi M, Asgari A, Ahmadi
S, Abbasnezhad M, Hajihoosani R, et al.
Effects of paraoxon on serum biochemical
parameters and oxidative stress induction in
various tissues of Wistar and Norway rats.
Environ Toxicol Pharmacol2012;34:876—
87.

32. Durak D, Uzun FG, Kalender S, Ogutcu
A, Uzunhisarcikli M, Kalender Y.
Malathion-induced oxidative stress in
human erythrocytes and the protective
effect of vitamins C and E in vitro. Environ
Toxicol 2009;24:235-42.

33.Valavanidis A, Vlahogianni T,
Dassenakis M, Scoullos M. Molecular
biomarkers of oxidative stress in aquatic
organisms  in  relation to  toxic
environmental  pollutants.  Ecotoxicol
Environ Saf2006; 64: 178-89.

34. Leong CT, Dsouza UJ, Igbal M,
Mustapha ZA. Lipid peroxidation and
decline in antioxidant status as one of the
toxicity measures of diazinon in the testis.
Redox Rep 2013;18:155-64.

oy


javascript:AL_get\(this,%20'jour',%20'Toxicol%20Mech%20Methods.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yilmaz%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Altuntas%20I%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'Toxicol%20Ind%20Health.'\);
javascript:AL_get\(this,%20'jour',%20'Toxicol%20Ind%20Health.'\);
http://www.ncbi.nlm.nih.gov/pubmed/23021855
http://www.ncbi.nlm.nih.gov/pubmed/23021855
http://www.ncbi.nlm.nih.gov/pubmed?term=Jafari%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22871176
http://www.ncbi.nlm.nih.gov/pubmed?term=Salehi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22871176
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmadi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22871176
http://www.ncbi.nlm.nih.gov/pubmed?term=Asgari%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22871176
http://www.ncbi.nlm.nih.gov/pubmed?term=Asgari%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22871176
http://www.ncbi.nlm.nih.gov/pubmed?term=Abasnezhad%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22871176
http://www.ncbi.nlm.nih.gov/pubmed?term=Hajigholamali%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22871176
http://www.ncbi.nlm.nih.gov/pubmed/22871176
http://www.ncbi.nlm.nih.gov/pubmed?term=Jafari%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23021855
http://www.ncbi.nlm.nih.gov/pubmed?term=Salehi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23021855
http://www.ncbi.nlm.nih.gov/pubmed?term=Asgari%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23021855
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmadi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23021855
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmadi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23021855
http://www.ncbi.nlm.nih.gov/pubmed?term=Abbasnezhad%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23021855
http://www.ncbi.nlm.nih.gov/pubmed?term=Hajihoosani%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23021855
http://www.ncbi.nlm.nih.gov/pubmed/23021855
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Durak%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Uzun%20FG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kalender%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ogutcu%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ogutcu%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Uzunhisarcikli%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kalender%20Y%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'Environ%20Toxicol.'\);
javascript:AL_get\(this,%20'jour',%20'Environ%20Toxicol.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=Leong%20CT%5BAuthor%5D&cauthor=true&cauthor_uid=23849340
http://www.ncbi.nlm.nih.gov/pubmed?term=D'Souza%20UJ%5BAuthor%5D&cauthor=true&cauthor_uid=23849340
http://www.ncbi.nlm.nih.gov/pubmed?term=Iqbal%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23849340
http://www.ncbi.nlm.nih.gov/pubmed?term=Mustapha%20ZA%5BAuthor%5D&cauthor=true&cauthor_uid=23849340
http://www.ncbi.nlm.nih.gov/pubmed/23849340
https://sjimu.medilam.ac.ir/article-1-1489-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-01-01 ]

qIC 102 )eih (g d)Lauds cuw § Cumyy 3)93

el (A0} egle alEkily (alc alas

35. Gokalp O, Buyukvanl B, Cicek E, Ozer
MK, Koyu A, Altuntas I, et al. The effects
of diazinon on pancreatic damage and
ameliorating role of vitamin E and vitamin
C. Pest Biochem Physiol 2005; 81:123-8.
36. Oral B, Guney M, Demirin H, Ozguner
M, Giray SG, Take G, et al. Endometrial
damage and apoptosis in rats induced by
dichlorvos and ameliorating effect of
antioxidant vitamins E and C. Rep Toxicol
2006; 22:783-90.

37. Shokrzadeh M, Shobi S, Attar H,
Shayegan S, Payam SS, Ghorbani F. Effect
of vitamin A, E and C on liver enzyme
activity in rats exposed to organophosphate
pesticide diazinon. Pak J Biol Sci 2012; 15:
936-41.

38. Ahmadi S, Jafari M, Asgari A, Salehi
M. Acute effect of diazinon on lipid
peroxidation level and activities of
antioxidant enzymes in rat spleen. J
Kermanshah Uni Med Sci2012; 16:1-9.

Study of Protective Role of Vitamins E and C in
Reduction of Diazinon-Oxidative Stress
in Rat Kidney
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Abstract

Introduction: Diazinon is one of the most
important an organophosphate insecticide
that widely used for insect control in homes
and agriculture. This factor causes induces
oxidative stress in different tissues. The aim
of this study was to study the protective
role of vitamins E and C as antioxidant in
reduction of DZN-induced oxidative stress
in rat kidney.

Materials & methods: In  present
experimental study, male Wistar rats were
randomly divided into six groups including:
control group received (corn oil as a DZN
solvent), DZN group (100 mg/kg), vitamin
E group (150 mg/kg), vitamin C group (200
mg/kg), vitamin E+DZN group and vitamin
C+DZN group, intraperitoneally. 24 hours
after injection, rats were anesthetized by
ether and kidneys were removed quickly.
After tissues hemogenation, superoxide
dismutase  (SOD), catalase  (CAT),
glutathione S-transferase (GST) and lactate

Accepted: February 5, 2014)

dehydrogenase (LDH) anzymes activities
and glutathione (GSH) and
malondialdehyde (MDA) concentrations
were determined by biochemical methods.

Findings: DZN increased SOD, CAT and
GST activities in kidneys. Also, reduced
GSH concentration  and increased
concentrations of MDA were observed.
Administration of vitamins E and C prevent
changes in these parameters in the kidneys.

Discussion & Conclusion: DZN by
increasing lipid peroxidation membrane and
reduced GSH concentration cause oxidative
stress in kidneys. Administration of
vitamins E and C as an antioxidant decrease
DZN toxicity via purging the free radicals
but not completely.

Keyword: Diazinon, Vitamins E and C,
Oxidative stress, Kidney, Rat
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