oo (S OgawlsunS| g 9 OlaamnS 1 5T Slaes 3T 0 09 b5 S o 2

sl o hge

23S

i e ooty ilanenI BT aean i 5AT 5 03T s lelal; a5 Gl 8l s Las 520 I8 ) idun g disa)
alllae (ol 51 Bua 05500 LI (s5o8LES Hu d g0l 4S cul oala 85308 SIS T 55 80 5S 51 (S s sk
ol loma Ghge Sae Ol BT - Gl sl 555 sadks B3 oL,

DloB et Hu Buliad o s 4 Sl s W5 S gliais laghge sdla oad dalllas Huiyls (Gl
MG/KG sLasso oo 1) Gamiles 45 GialadT 858 4 s (Ouidbs Dha Olsin &53 G2 55) JHS 858 caiisyS
e =8l g (g ST L allgan (33558 5 G el YE w0 S il o Sl Jals oy sms Ve 2500 Y
(CAT) YLK (SOD) 56 sarussss Sl s slag 35T cllad i @il Gu S 63 308 5l aas i < laa
a8l (g0 o olle 5 (GSH) 585 5K olsse 5 (LDH) 563550000 oY 5 (GST) 51aesls =S o sk
< (ANOVA) (il ls 5T bace 85 gl g2 Sl ine ot (5580500l pliast g slagiig, i (MDA)
A pmad (S ol yan

530 MYKY 31 sisw slayss 5o LDH 5 GST SOD (slag il callad oy susbs sgad Jlis o ladish
s Gl | solsae saas CAT il callad Glhae «Silla S aedl GRald) (ol a5k JESTL 4esli
53 188 MDA (l3ae .ot sualiie G su3bs 00 MOIKG 51 sits slad s 5o e GeSlisl ol (5alK Guisen
s plas 1 soh e (I8 IS 85 S b awlis Hu V- MOKY 550

il 5 sud ol3T sladlSool; a5 el Ylaial ¢ g3l 45 0 o ol @alllas gl ol 15 yuSaanis
swianilis GSH [ual asly fo 3ae il (ol ae il (il dl 51 (il cilannSI T slaas 5T cullas
O setanca Sl L MDA (53 5 el 0137 sLadiSool, b ablie (g5 SBhancSInT Lelis alonn ol
S e @il pailaneSI Cal 4 et @lpSas colgs o <K el ol jan Hie sl

el @l s - Ggska -) las i gaals

;i.aa.il.;—i Lﬁbmui}}a—v

| slo o2 0
s sz boge S 5°
s Sume Lo pule i8>

|Vf)5-o (-_dLo 2 90 )J'S)
V Olosdw oo

VIsL polse 20
Vi el zl> 5 guio

ASIY/VA <yl g )5 AAIY/YY mcsdla o syl

dodo

Lo 5o Jls 58 50 cuve gans HI58 W 8 gaa J 5 shens
e 5 S e 3 (KBS ol ol 59 Tz
(r) QA Cuie B a0
. - \9—6—6—“—0 ) ‘;‘-“
853 SIS ) (Lo iSs sudia G lage 51 sk sk
ud_a QJJJ_}‘ u.sl-..uT‘l-);;-)Sﬂ Uﬂ‘ J\}.Aj..!‘.;ﬂ saldil

(032).4\9_:&&& ;._sd_.a CA.CLH.‘ ..\l% UJO BERS g ) sl

ook € wiieun e SLS T e 5hed SIS, LS 3

(s508LaS 5o GES o ydia 5 GBS T (lgie 4 pag
slasos b 5 (pliard aloa (paia so olaS 5
Oloze LS 53 cnl YL a5 Glaol (en sius Jalo

Jédﬁ@uj@i&d}&juédu(su%wjjx

Ol (Oloes ey (Siiy asle sl&uily o (Kt suStils pardign 05,8 Kua 53, (1
(JJ“’.‘.‘.\A ‘_A.]}a 5}&)&‘):“ ‘Q‘)g.'i :(G.c)‘d__&; é.‘.z:)g ﬁ}lﬁ s&aaly :é&_}: [LL-A1RY GA:M.?J& 6_9; t(SJJ:IJLS \TJLA.C‘ ‘;}lc \::‘:433;: :)S)A ‘M&JL_@Q‘J (II
Ol 1o )il (S sy asle ol&aals ( (S 0uSuils cblng (55503008 SlEEaS 3850 (555l 52538 858 (535! 5358wl (111

()|‘,.3|‘49.:..A‘)\,3'=L_galiﬁ:&b‘gl:!';chq.;\Jga:ﬁ\,fa\,;ulﬁqLLulﬂv

ol el (ge)tads (S asle sl&mals ¢ (Sib3y suStily pandk g 858 (bt slacun] lidad 3S 50  Staysy (V

Oloal OB o play ol ol p gl waly candign 05 S Stag3y (VI

10 Q|)ﬂ|§aft}4lo,lsali.i.}b4lqu

1VAQ oo o.g'))p)é/V' o ylous / [o-bm;b)jé



[)lJlSAAJLsA.‘LAAﬁ‘)A

o S Ol Sy 9 Ol 5T Sps 35T 22 092255 S w2

G 5 pss oo ol Vasas e cuns golaws
Slalllas 53lad day dgalse Olod 5 S99 (o S5
Oladals 5o LEMAS Wl #9358 Jals ol alias
S92 o= <sliie oI5 5 Las i 3 551 plias 2
pelSe S g (S olalllae (Bl (sleuil
) gso oladlas ool (g5 9a LS 5 Lol Jae
S50 L 2laSI BT plus 555 52 ook
e Sl pals dallls o o) Swl 5L in ViVO
il Glpaals 5 o sslan sla lajse

Jdﬁww)f‘ﬁ‘)u&yﬂde:‘M‘

JLIE-TY

=V (NBT) o s 55155 5b 5 535 1 absas—id 9l 3o
— ou — 95 59 (CDNB) 5% 5558 (50 Vet 5K
Sl Sl 958 (555 (DTNB) sl S5 5% 5550
So oS58 3 (BSA) (55l s aeall 5 (TCA)
a0 b obard alye a5l A (plall)
Wl ol Ll b S oSyl 5L papls
SUPEICO — =S 5t 5l (amp0 V- - o s R ) siad b
mg/ml colale U s ,0ad Jodas o sl A USA
L clio glacid; o o dagiio,d (R, s Ee e
PH =V/§ ¥ 50 Lo Ve asdhs olicas 530 51 suliinl
VY CVIRTIA Y

> o cledisa g, sraallle (p): 0l gas
pladl a8 ¥- e =Yor (055 s gaae o sl a3
Sy ale saIS OS] s o ol gaa 28 S
Sl 5138 (SOl e panb byl cad o4
AT Sllpa b OIS IR )] o s S 18
S5 asle sl BIAT S S ulS 5y 50 4
AEELLST Sl g Ly HLS 2l g ()l
s S onle,

meoad allls g ) alllae ol bl gun lass

)_&JJ)QJJSZ 4—3‘;‘44‘44_7@\5)4—!&‘_‘"\9:\;@-“‘

Sl 53 G Cielaseal G saeadosiead b S5
sat s 55T Hlpe el St (o€ Jiieal w30 Jlad
9 Sl S lagmbiow o (alsS Jiiwl paad &S
s sla w)lse o @S S350 Ol £ 585
O ola Il 15 S e 5 s

Jlad slae € pus sl e (o 5o (ol 5ok
J<&3 (ROS: Reactive Oxygen Species) ¢ 5. <|
b s g slad S go 5 SLe b 3508 oS 0 S e
L) ..\:.\.AJUIA..\S‘J«S;\E\}}&LAAH]J LAQ‘;QJJ:? ‘LA.A.&.\..?.‘
3529 JOLSROS Gia 5 a5 o b Ll 5
oo alas aislad il 3 ol 5o Jolad ane ajls
Sl gladshe 5o (S35 olhnss 5 sSlas]
St 3ol 5 LROS Jlaial yse oI5 o b o
aile plaa sl Jal ol colunn) T las
ols—se 4 (GSH) 55l 6K Ganan o
s e S 3k

obge o (L)) Laesauus S5 I3 51 (6 b
b u g o SL il Sl ol 9 < sl h,:)_ﬂ
il 4388 5158 da g8 9500 sl S plaalSe
Jlsis 4 5 ola 5 Gl b s o1 sladSul, wd 8
Jd\,.‘_a.u C.\l‘d:\.adl‘j_*\l“d ‘«74:- Seu yd Ly ::;7 O‘
oYL M il e slad gland & sl
SOD e ¢ylaseeSI BT (slaas 5T culas (ol 381 saely

slo= s Ly 5 Gl Lac w553l 5o CAT

DT ot e eSS g lS s s Jae Ciia
e i 5 Sl 531 aalllas Uy gl s ol

Jwﬂf&)ﬁ%ﬁﬂﬁ‘éddﬂb‘(\o).dﬁw

ool sl 4 1) Claael (638 5o plesna 53 G55k



u‘JlS“AJgsA"L‘A(‘iJA

o S Ol S|y 9 Ol 5T Sps 35T 22 092255 S w2

solads LS 0 Hae SYBIS 5 50 sacws wusl s
slassa ,0 SOD ﬁ;ﬂ cullad aS wag oo LS Y 5
OBs—e (= (59 p SIS 5 a8 Ve 0o
Ol 58 JoES b wlie Hu (g5la e sk ol sao
SYUIS aa sl ellas Hu ol hae iS5 asby oo
53 SOD sl collad (il 8l s o b saaliin s
>0 sladss L duwlio e o 55k Al slago

NIV _)‘Ju_b_a

L -
1.
KR
i v. |
A
£
3
o Ve |
b
o
=)
e N
£
2

Iy Yo O Yoo

M/kQ) pgie b

NIV R K 93 JiS 65 S L dawlie Hu P [y TP /0

Yo
»
2"
N
c
'z Al T
o
S
o |
o
S
=

J s Yo B Yoo

M/Kg) gy sbs

aaml allad 5 g gusbe AliAe sla) s 31 =Y o jlad JSub

aallad 5o 55l Bliss glackle S Giaas
£ oY sslad slag<s 5o 330 LDH 5 GST (slaay 3l

@08 G£50 4S U 8,8 had and (S Ve S
L) g9 S (2oa3) Glaledl 85 ST 5 Pla Gl sams 1,
Sogams 5 (Ver g Yeo-mglkg) s slos i fids
B8 O aas el YE Lo sad il Slhs JAls
Eold e il Sl iy 4 bl Gosa Glisen b
gl 5 s3sdmind aow L sdiiad Hlass 5 aas S
05805 o iy slaciand oS laa 5 (5 Gud
aaaie Lgil ialoll 555 oo ad sals JEB) b
Sliend 8L Hudras ) cans b (0558 ) Gy 80
488510 e 4 VY e G 50 s a5 (5 sea (nlle
S 0 Joae5lass S 55 mlbw £°C L
teoliioal Sl 5 5o slaaald (iai

Ls SOD o541 codlas :Laas 351 cunllad Ghai
aaol adlas s swaas . Winterbourn s,
GST asl cullas Wit susaies Aebi 25, LCAT
L LDH w557 callas MVt swasiis Habig (25, L
o3 callad ad sanien o503 Guoly oS ) suliil
taalas 58555 005 e s aaly i s Ly 5

O3 510 1033 953 9 MDA (GSH Al (paaas
6l Ta solin Tietz i, ) sl GSH o)ue
3 (MDA) Laasd ¢ spealaseaSlny olgd Jsmne (aas
Oy e s sl Ms sl Satho o,
M) s suliied o800 Ghss )

L aledb) Julas 5 ahad :lasals Julad g 43
SIUT a3l @ sems INSTAT L1380 250 5 suliic
o alasl ToKey e ol yan 4 db)b S il )l
A da S Gl o oledb) o s Lo e e P<4/-0

sl

slaa sl cullad 5 5 ks alide glas s 53l

Y Ol (S pake olitils dloro

1WA olo (125,98 / Ve o )le / ,«nmi,,)



OLKas 5 alls as 50

o S Ol Sy 9 Ol 5T Sps 35T 22 092255 S w2

Oa 008 p SIS s a S e Ver g 0e sladss e
OEalS S5 a5 S L dwlia o (solufae sk Bse
ol ae Grol33l Ve mO/KY 50 5o Les 5 wb oo
GSH colile (nalS . saalie 330 MDA lhee Lo
Voo mglkg 550 5 (P<:/+V)o- mglkg e Lo
ook 05k Yo MO/KG 50 b wlis 5 (P<-/-Y)
MO/Kg 550 5o MDA cobile sl o (ualS Hlo Jase
ook gsuilan Y MOKG 50 Lo aslie Huy -

(P<+1+0) whs o Gl 33 o,la s

she will 58 slle 5 (365K

(Mg/kg) 92 3L ol
JAS nmol/mg
Voo o protein

§+ ARV O NARRINYE™  AIYYEVMA AN YRG0l oK

Sell—

OVEVE-EOY™ o/ NeELfoYY  ENotEL/EVNo  §/EATE-foYEN _
asull gy
J‘JH—A ‘J_)J:\S QJ_)S l_\ W&Jdﬁmﬁk~/~~\ JMEP<~/~\
=

S a5 4o 9 Cuzny
3 S50 (b JoY8 4 Se ol
e slans) lacuadl BlEe uipals o gL
a5 s 0 € 1y S5l a3 ¥e il ol e
claneI BT sleail ol 5 o B yems wgidi s
ol Callls ol 3 dlmla b e uly o
Ol 38l coa s sla @m0k SasaS oS was e
CAT ‘;:Q_'.T callad 5o sl gas ‘SOD‘::Q_"T cullas
JLSoly s el SOD a5l ss S o 40
& el CAT wisl suss  HiO 4o wraSl iy
s s 0 0p sHO & s s HOp b
esmad ) ol SOD calad L (il 8l aallla oyl
Ol o8) 5 aaea Sl s JLSaal; GralS Eels s 5bas

Callad 535 aae 4 da g b s S e e il Hu HO,

90 lajes 4o ﬁ‘}ﬂ\gaﬂc&.\wﬁ&qw olas
ook Ghsme Ham (0 p S-S 5o a s S ey
allad sl o aal 38 JLAS L anlio Hu g ls S
s (P<:/-0) 0. mg/kg sl—a350 5o LDH &y 1
GST sl callad 5 g suiba (P<-/-+1) V- - mg/kg
e o dw lae 5o (P<+/ V) V- mO/KG 598 s

(P<+/++8) wbpo il 581 Hlo smae 5 shas Y-mg/kg

*%
Y. A Yoo

(Mg/Kg) oyg4 360

*
I

—=
I
—

-
B
I

3
I

U/mg protein) ;i yiuwil 5 -S 956 415

S
w3l edlad s g3l B slag g 31 -Y o ladk JSib

el Y8 5l aas olyain (hise i HlAwl 58 () a6ls K
.C)Lu‘)‘.)u_'u.a JﬁbJ;Qw&)Jﬁwﬁkﬁn\J##P<~/~\

*kk
YO A *k
Yoo 4
VO A
Yoo -
& A
[ B (8

Jdres

U/mg protein) ;65g,ues olsy

Ma/KY) gygusbs

ol ondlad 5 o puilas B bide slay g S31-F o jladd Jsub
J*#P<‘/’\ C_‘,\.&‘.La.u\'i )‘J&f@‘)&a&y‘}MJLJJJJ&&JQtSY
caal s e J5ES 85 S U dewlia 5o *IP< /00

5 GSH alins slajysn 5o Hsudlos S o) 5
GSH cibile 4. S uas o olis (V olads Jsaa) MDA



[)lJlSAAJLsA.‘LAAﬁ‘)A

o S Ol S|y 9 Ol 5T Sps 35T 22 092255 S w2

S e G 3 LT b 5 g s il 331
5 ol dale 5 Lk cliblae 5o age BB Gl Ly
G038 03 59 GST Gal3sl ™y silasce) o il
e O ilie 5o Gas L Gl 581 saian oL (s 5k
JLias GST ellad (il sl ol T Sias yun gdo
) el st G158 W sied s31E 1 51 ks 3 sal
SEALS b 5 a3 oSS Slalllas S oSilla o ™
g9 5 ol L slis ol O san e L 1 cudlas
A Biae slads S o shn s B8, 4t HLS Hu
9 oI yate asa oS glages ol (Sl
w0 S e L T callad Hles Eels T YL (sla o
Oloie 4o b s aslicas  sdas 0 55 e 53l 5K
-S 5K 5 ShaseSl o (556 5K (slgas T (gl s s
S0 ol (055508 aaeaShy ol pes 50 Sl desl 5
s ol oS8 Sald g Sl LS 5 5 baaa S,
OspenhinanSyy Gl 381 o sate col (1Sae (55065
00 oo glie (2alK 5 JolS5 (a5 53 DNA 4 Gl dadenl
ol ;ala aalllas 7905, < salansl Gl s
OsSLsE cble (2alS o go ¢ si5ld s 523068 w0
Olis hlaa s Khan clalllas .00 ,8 o Sae <l o
oo b 53 5 8YLe 5 (e s B peane 45 Sl
Oinan ss S o 08 0 580 5K Ll L e il pae
OBalS Eely ale o Geilly Jofie 5 Osudbs 2sS
T 55 8 o8 Gt 5 s dgale S il GSH
ol aailan Sl Gl S5L olsie 4 MDA
MDA ahas il ydl eaal Laasd 40323 J gemae
oo Bl b slae Cocud Gaulydl swasblis
Sl (38l o se 053l e a3 sedla aalllas
slassd & speehaeaSl g g0 € ke cily s MDA
slanea S u il slagl 5 (B0 Gl & sate oLz
63 Shysa 33sa3 45 dian e Gl olalllas .0 sd o
e (b o Ou¥le 5 ol e ol s

ol 331 5 Gl S) BT slea BT cullad Huas G e

e e ol 5o HiOp (YL clile SYBIS il

905y e Sl G pa s 4 S oAy o Gl
Ol 38 a s ol samie (s i 55 (o s 5 5 IS
5 B >ae slacdl 5o CAT 5 SOD (slga T cullas
slpa T endlad Gaal 58 00,8 e a5 )
o @las G slawdly 5 Gl Lo Glans) il
OB s (4588 §) sl 5 (45ia Y) olaid 5y 903
s olalllas 3 Eaaiye Sos cinb 3 ™ sus
sLap T callad (2SS edl @l 5 5 a3 Yoo
3 ousiomulS el il sud GiIS cluns ol
s nledlad (2alS el G556 g G sie sy
Loz sobsl 5 (olra—e Jis—s oS CAT ,SOD
il Calias clalllas o mtis cadaal ol MoV
30523 saese (8l g a5 Ol GBS 5 9l3 s )
&I sla) s adlipe dgalse (Lo 5 S50 o (oo sulo
QDY YU PONRSY JENNI P R PPN PR W .48

w3 T callad €S wau e L dalllas ol b
eSS e Ve g 0n sladss s he sl LDH
o) callad il o I3l G55k Gas 055 p S LS
bl Lol ot 5al o (Jsls Se oloae b T
callad Gial38l 5 s olalllae 5o ™ol aii,
(OOl (Opste s L e sanns 51 Gy LDH
o) el s sualie s syl 5 o ganid
OEALS o go oAl d Gl s gl Sy s Sl
el s, € e Kl dhiae 5 oS LDH cullas
DS saews psh 5o BWEAN 51 L Wl 5 e A
ail g5 olan B8 5 oI5 ouliiol oy pe puw ol
a3l LDH (als slea ool s

SV ¥ slassn Ho Gsuilas aalllas (ol 5o
a3l 50 GST sl endlas (il 381 s 5o ¥-mg/kg
Eely GSH 1 suliiwal Ly GST w551 au 58 o i

19 Olul S 'o,lc sl dxo

1WA olo (125,98 / Ve o )le / ,«mmi;,;



[)lJlSAAJLsA.‘LAAﬁ‘)A

o S Ol Sy 9 Ol 5T Sps 35T 22 092255 S w2

Osidlas 534S 08 e gy @l fgane o
gk S o e iluSI BT ey pier 555
Ylaial Laps T cullad Gial3s ol 50 4 Gl s
ol Sde il (oo aw il (Rl 51 el
selsu At v ol swianila s GSH hal<
Ol 5 ol ROS L alilie gl s enilawas) 3l
S a6l yan Hie slid G gelaeSlyy L MDA
el sl Sl and @ saie el (Ko culgh 5o

a8 Hae

ST 9 o N
clidas e Lo culen 31 suliioal b 3ia3 oyl
pole slaTls gusulS Clael asle 5 olian
sa9 S alasl (Sladas £l QB o) 4l Sy
9 028 3lye 4l (i 5 aliny (pas oS cal

1- Hoffman U, Papendrof T. Organophosphate
poisonings with parathion and diamethoate. Intensive
Care Med. 2006; 32: 464— 68

2- Sudakin DL, Powers LE. Organophosphate
exposures in the United States: a longitudinal analysis
of incidents reported to poison. centers.J Toxicol
Environ Health. 2007; 70: 141-47

3- Abdoallahi M, Mostafalou S, Pournourmohammadi
S, Shadnia S.  Oxidative dress and cholinesterase
inhibition in sdvia and plasma of ras following
subchronic  exposure to maathion. Comp Biochem
Physiol. 2004; 137: 29-34

4- GarWtt SJ, Jones K, Mason HJ, Cocker J.
Exposure to the organophosphate diazinon: data from a
human volunteer study with oral and dermal doses.

Toxicol Lett. 2002; 134: 105-13

5- 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. Pes

R LRRY SUUCHUIPY T R Lol saeslanes) 5

ABae Ll s o shsks 3l dadlae bssdle
oida]) MDA (il 8l Lgislh oy ju oaloe
(k) saadS pae pdas 5o 5 (OE1S Al 5 aaals
ol suate olalles ol Vel sad sualin
gl bilas ol 38 su i€ Lot o (gaayd
SRS I RV Iy |
09 G5Ok pee dae slaanilSe 51 (S gl b
5 lanneSI AT i o AT gl T sl
JJ\)&COPSJJ.M‘#‘M‘w\}L&‘#&‘
LasKal; 33165 o 8,808 G181 Gl Jae arunilSe
PR S RE B N PPVPRC B | AU - PRCVENPR TN
OB 5o S2 Ol lasas) (BT ol e 51 ol e Sl
sila 2olse Ol paas 0SS gl ade Aleys

JJ‘LHJ}&C&JN@&A*‘JJ&

Biochem Physiol. 2006; 86: 93-98

6- Singh B, Dogra TD, Tripathi CB. A study of
serum cholinesterase activity in agricultural and
industrial  workers occupationally exposed to
organophosphates insecticides. Int J Med Toxicol.
2002; 5: 2-5

7- McCord JM. The evolution of free radicals and
oxidative stress. Am J Med. 2000; 108: 652-59

8 Mates IM, Perez-Gomez C, Decastro IN.
Antioxidant enzymes and human diseases. Clin
Biochem. 1999; 32: 595-603

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

10- Stom JE, Rozman KK, Doull J. Occupational
exposure limits for 30 organophosphate pesticides
based on inhibition of red blood cell
acetylcholinesterase. Toxicology. 2000; 150: 1-29

11- Saulsbury MD, Heyliger SO, Wang K, Johnson
DJ. Chlorpyrifos induces oxidative stress in
oligodendrocyte progenitor cells. Toxicology. 2009;
259: 1-9



[)lJlSAAJLsA.‘LAAﬁ‘)A

12- John S, Kale M, Rathore N, Bhatnagar D.
Protective effect of vitamine E in climethoate and
malathion induced oxidative stressin rat erythrocytes. J
Nut Biochem. 2001; 12: 500-4

13- Fortunato JJ, Feier G, Vitali AM, Petronilho F,
Da-Pizzol C, Quevedo FJ. Malathion-induced
oxidative stress in rat brain regions. Neurochem Res.
2006; 31: 671-78

14- Ananya R, Subeena S, Kumar DA, Kumar DT,
Kumar MS. Oxidative stress and histopathological
changes in the heart following ora lindane
(gammahexachlorohexane) administration in rats. Med
Sci Monit. 2005; 11: 325-29

15- Yurumez Y, Cemek M, Yavuz Y, Birdane Y,
Buyukokuroglu ME. Beneficial effect of N-
acetylcysteine against organophosphate toxicity in
mice. Biol Pharm Bull. 2007; 30: 490-94

16- Giordano G, Afsharingjad Z, Guizzetti M,
Vitalone A, Kavanagh TJ, Costa LG.
Organophosphorus  insecticides chlorpyrifos  and
diazinon and oxidative stress in neurona cells in a
genetic model of glutathione deficiency. Toxicol Appl
Pharmacol. 2007; 219: 181-89

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

18- Aebi H. Catalase in vitro. Methods Enzymol.
1984; 105: 121-26

19- Habig WT, Jakoby WB. Glutathion S
Transferas (rat and human). Method. enzymol. 1981,
77:218-31

20- Tietze F. Enzymic method for quantitative
determination of nanogram amounts of tota and
oxidized glutathione: applications to mammalian blood
and other tissues. Anal Biochem. 1969; 27: 502—22

21- Satoh K. ‘Serum lipid peroxidation in
cerebrovascular disorders determined by a new
colorimetric method. Clin Chim Acta. 1978; 90: 3743

22- Bradford MM. A rapid and sensitive method for
the quantitation of microgram quantities of protein
utilizing the priniple of protein-dye binding. Ana
Biochem. 1976; 72: 248-54

23- Evans PH. Free radicals in brain metabolism
and pathology. Br Med Bull. 1999; 49: 577-87

24- Somani SM. Exereise, drugs, and tissue specific
antioxidant system. In: Somani SM, ed. Pharmacology

in sport and exercise. Boca Raton: CRC Press Inc
1996. p. 57— 95

25- Ghani E. Mohmmadi M, Jafari M, Khoshbatene
A, Asgari A. Evaluation of oxidative stress index in
brain tissue of rats after expose to paraoxon. Kowsar
Med J. 2008; 1: 1-8 (Persian)

26- Akturk O, Demirin H, Sutcu R, Yilmaz N,
Koylu H, Altuntas |. The effects of diazinon on lipid
peroxidation and antioxidant enzymes in rat heart and
ameliorating role of vitamin E and vitamin C. Cell boail
Toxicol. 2006; 6: 455-61

27- Kaur R, Sandhu HS.In vivo changes in
antioxidant systemand protective role of selenium in
chlorpyrifos-induced subchronic toxicity in bubalus
bubalis. Environ Toxicol Pharmacol. 2008; 26: 45-48

28- Ananya R, Subeena S, Kumar DA, Kumar DT,
Kumar MS. Oxidative stress and histopathological
changes <in" the heart following ora lindane
(gammahexachlorohexane) administration in rats. Med
Sci Monit.-2005; 11: 325-29

29- Khan SM, Soti RC, Kataria L. Pesticide —
induced alteration in mice hepato-oxidative status and
protective effect of black tea extract. Clinical Chimica
Acta. 2005; 358: 131-38

30- Altuntas |, Delibas N, Doguc D, Ozmen S. Role
of reactive oxygen species in organophosphate
insecticide phosalone toxicity in erythrocytes in vitro.
Toxicol in Vitro. 2003; 17: 153-57

31- Agrahari SH, Pandey KC, Gopa K.
Biochemical alteration induced by monocrotophos in
the blood plasma of fish, Channa punctatus (Bloch).
Pes Biochem Physiol. 2007; 88: 268-72

32- Manna S, Bhattacharyya D, Mandal TK, Das S.
Repeated dose toxicity of alfa-cypermethrin in rats. J
Vet Sci. 2004; 5: 241-45

33- Kalender S, Ogutcu A, Uzunhisarciki M, Acik
Goz F. Diazinon on-induced hepatotoxicity and
protective effect of vitamin E on some biochemical
indices and ultrastructural changes. Toxicology. 2005;
211: 197-206

34- Etim OE, Farombi EO, Usoh IF, Akpan EJ. The
protective effect of aloe vera juice on lindane induced
hepatotoxicity and genotoxicity. Pakistan J Pharm
Science. 2006; 19: 337-40

35- Ncibis B, Othman M, Akacha A. Opuntia ficus
indica extract protects against chlorpyrifos-induced
damage on mice liver. Food Chem Toxicol. 2008; 46:
797-802

F1oOlul S 'o,lc sl dxo

1WA olo (125,98 / Ve o )le / ,«mmi;,;



[)lJlSAAJ‘_sA.‘LAAﬁ)A

36- Mishra R, Shukla SP. Endosulfan mediated
effects on lactate dehydrogenase from the catfish.
Toxicol Lett. 1998; 95: 145

37- Habig WH, Pabst MJ, Jakoby WB. Glutathione
S—transferases. J Biol Chem. 1984; 249: 7130 —139

38- Monterio DA, Almedia JA, Rantin FT, Kainin
AL. Oxidativ stress biomarkers in the fresh water
characid fish, Bryconcephalus, exposed to
organophosphorous insecticide folispur 600 methyl
parathion. Comp Biochem Physiol. 2006; 143; 141-49

39- Amer M, Metwalli M, Abu EI-Magd Y. Skin
diseases and enzymatic antioxidant activity among
workers exposed to pesticides. East Mediterr Health J.
2002; 8: 363-73

40- Monteiro DA, Rantin FT, Kainin AL. The
effects of selenium on oxidative stress biomarkers in
the freshwater characid fish matrinx&, Brycon cephalus
(Gunther, 1869) exposed to organophosphate
insecticide Folisuper 600 BR® (methyl parathion).
Comp Biochem Physiol. 2009; 149: 4049

41- Oruc E, Uner N. Combined effects of 2, 4 -d
and azinphosmethyl on antioxidant enzymes and lipid
peroxidation in liver of oreochromis niloticus. Comp
Biochem Physiol. 2002; 127: 291-96

42- Masdlla R, Benedetto RD, Vari R, Filesi<C,
Giovannini C. Novel mechanisms of natura
antioxidant compounds in biolegical systems:

involvement of glutathione and glutathione-related
enzymes. J Nutr Biochem. 2005; 16: 577-86

43- Winkler BS, Orsdlli SM, Rex TS. The redox
couple between glutathione, ascorbic Acid: A chemical
and physiological perspective. Free Radic Biol Med.
1994; 17: 33349

44- Isik 1, Cdlik 1. Acute effects of methyl parathion
and diazinon as inducers for oxidative stress on certain
biomarkers in various tissues of rainbowtrout
(Oncorhynchus mykiss). Pes Biochem Physiol. 2008;
92: 38-42

45- Vaavanidis A, Vlahogianni T, Dassenakis M,
Scoullos M. Molecular biomarkers of oxidative stress
in aguatic organisms in relation to toxic environmental
pollutants. Ecotoxicol Environ Saf. 2006; 64: 178-89

46-"Celik I, Suzek H. Subacute effects of methyl
parathion .on- antioxidant defense systems and lipid
peroxidation in rats. Food Chem Toxicol. 2008; 46:
2796-801

47- Durmaz H, Sevgiler Y, Uner N. Tissue-specific
antioxidative and neurctoxic responses to diazinon in
oreochromis niloticus. Pes Biochem Physiol. 2006; 84:
215-26

48- Oruc EO, Usta D. Evaluation of oxidative stress
responses and neurotoxicity potential of diazinon in
defferent tissues of Cyprinus carpio. Environ Toxicol
Pharmacol. 2007; 23: 48-55



Study of Diazinon Effect on Antioxidant Enzymes and Lipid
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Abstract

Background & Aim: Organophosphates (OPs) are capable to produce free radicals and induce
disturbance in body antioxidant system. Diazinon is one of the most widely used OPs in agriculture. The
aim of this study was to investigate the effects of diazinon on oxidant-antioxidant system in rat's brain
tissue.

Material and Method: In this experimental study, male Wistar rats were randomly divided into four
groups as follows: control group(corn oil as diazinon_solvent) and three case groups receiving diazinon at
different doses (30, 50 and 100 mg/kg) via intraperitoneal injection. 24 hours after injection, the
animals were anesthetized and their brain tissues were removed. After brain tissue hemogenation,
superoxide dismutase (SOD) , catalase (CAT), lactate dehydrogenase (LDH) and glutathione S-
transferase (GST) activities as well as glutathione (GSH) and malondialdehyde (MDA) levels were
determined by biochemical methods. The data were statistically analyzed using analysis of variance
(ANOVA) followed by post hoc analysis using Tukey test.

Results: Diazinon increased SOD,LDH and GST activities at doses of 50 and 100 mg/kg compared
with the control group but decreased GSH level. There were no significant changes observed in brain CAT
activity. Also, MDA concentration was significantly increased at 100 mg/kg dose in comparison with the
control group.

Conclusion: The results suggest that diazinon probably causes free radical production. Enhanced
activity of antioxidant enzymes and depleted GSH content are indicative of oxidative tissue injury and the
increased MDA level is indicative of the damage that occurs in the membranes of brain tissues as a result
of free radical generation.
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