Journal of Shahid Sadoughi University of Medical Sciences O3 (B0 el (S poke olSiSls by (codke alxo

Vol. 22, No. 2, May-Jun 2014 et =l A, 4. VAT 1 g 010 y5 oF o les YY 090
y in wy—"a,‘ﬂ.no"://r;“afpu 7290 °3
Pages: 1079-1089 e 1e¥A- 1o AQ amio

(Chlorpyrifos) wgis w A5 b Cuogomo 3 il gitiamSt ooyl Sl 9556 S 3
S0 igo Slowdls 43

m&d}!b‘ PR ‘Fg;;B ‘_;‘9*“) Slgz ‘rdmb b gogpo ‘Ydél_?]'gem k;C)') ch “prls geedl

Olrl oI5 (o) N achy (Sijy psle olails ¢ pulids s 5 (555l5S Lo 8wl ol IS =)

Olnl el (o) ol iy (S pole olRAIS ¢ cordign 09,5 JLeiils =¥

Olnl ol o) L anky (S pole olStils o J5SUs0 (55550 Dlanio S 50 (5555 gm 09,5 Lokl Y
Olnl (Olis (@) -l audy (S pale olRAils (ouwlid s 5 (55055 Lo )b 09,5 Wl l5-F

Ol 5 () ) s by ol oSl ¢ sl s 5 (53515 0, okl -0

VRAYNYNO 1y gl VWAY/SITY redl s b

oS

3 eslinul 3590 Gloz pslyw o el Jlo o5l e &S 009 Aiballang 0 indglS ) (250 gy o IS aeads
o Bb 3l sk S Coen 2ol aslllas 3 090 o0 S sl crge il GlapulSe b S (al 00 o
ool @) 513 () 2 3590 (2o Shge Slawdly 53 gulannST o il sla S

9 DS gy Pl J5S 09,5 Nah el (VY 0,5 90 4y Jliang oI5 5 i plyme (e p Vo ey
g aid,S a0 5lelS 5 b 5l alie, VEIOMO/KG )5 40 (CPF, ¥MO/MI &3)) ughy pu IS s aln Jloz Do 4y pgd 09,5
(CAT) YIS w351 colad b)) caz olewdl diged 5 (55 aiged g 52925 5l g YA TV OF V0 (lajy, 5o
25 590 (GSH) (355518 5 (MDA) 4l (g0 oyalle oo SOD) jbganasd daST gm0

odalie i (K5 ¢ Jloel s dage ol G 53] wile g all laailis LY 55, 50 sty S S il
Segime Gl uoren g YL o3l cldld g GSH Sledly mhaw jo (P<e/+)) o pxe oS L as a8
g5 ol yan SOD 51 cellad s MDA lsae 5 (p<e/+ <))

02319 3352 5 51T Lol sl g ol o (hge slowdly o SlarnST T Gl ShalS b 5| CPF :(g yeSami
Gelie g Olsie 4 o (eS| T s Sasl CPF L (age uled Jlie ) (sl Cale) (o dA) 05,5 (0 (1050

}ulw‘ k.}”)“‘“"" ‘uajm).u)lf soj.ﬂ.uﬁylf)‘ ‘5-!.45 6[&63‘5

m_s_saber@yah00.com : s xSl Cony e« YV-YYA- AQFS: il ¢( s o)



oy Conoginns §l 50 ga5ToumnnST o w5l y9356 )l VoA B

Ol pilez o ogax 3l VAN Jlo o )8
Tl (Byme 0 (Sl Sjse 4 5 il (SIS ]
Wwdls L8 pgen plo g OPS sla 2S0,i> 5l 0l
Sz pprie pla a5 Wl glasliol gl e
s (Jlizl Jalge 51 (o g 0l (61060 ()6 >
S CPF o] clocuslio 3 CPF c¥game ojoiw ol
WSll S oo Jes oyl and Hlen &5 LusT LS
Sros (bl il il (eSSl 4z ST (V)
Ws,S culb ol Ken 4 Slotkin 1,51 il e CPF
Sl 3 S S SIS Syzs pb 550 s slopesilSe
yls bL3 I CPF eie 5 o> Coanw L a5 ol pnsilSeo
se3lonST oyl aiz 52 (V0 )] g2ilonST o i
o Gy el S 18 aalllae 550 G s8] )0
Ladl a5 Lnil 5l el o0t oy Lowdly o Ol s
2 e R Wlgiee wlliee bLII o o ples L
ol 5o 13 sl syl ooy dilie blE o anls sl
oyl slaygs sl g ghy IS e anlllas
IR eon 9 @lme (g sledly o guilans]

X M9
plml oz aalllae (pl jo 4, G olerd olge

Sl el S0 595 lbgs s S Jald dagyge ]
L obs oS sillm-) ) K IMDA 3,laibil oS yind
DTNB DMSO, Malonaldehyde bis(Diethyl Acetal)
Tris-HCI (ol g5 9550 =Y g Gugd (50 Od)
el i dbow gl Sl el g0 L]
S O e Sl Olawd el g0 wWlawd go
GUgemnd ST paw oLlailinl (Sl oS E) SV
LS &8 528) (poMsm; (Joilio N cpondgl i shg i
bl oo )3 G855
g 315 5 iz slzee (e pe TY anlllas ] o
S pole olfuils 51 p,8 VWY Sig oogume o

WWAY i g olo s P90 o ylou P99 9 Sy 0590

doddo

Lo slooanVl 5l cage s 05,5 laiSo i

vk a5 wiies 65)0lsS 50 )5 e b Cen
590 SBI g baglay ply o cliblre lyy (s
Y g CopeS LT 51 oolial (1) o8 oo 1,8 oolial
S cwl Jo e nl g wiSues dee 1) 5)0laS
ol ules ladl I8 w3y oy 1y Sl col (Saw
Lol pladl odne slo SIS 1 (S 0l b )0 ggose
s Goas Soe osS 53 liand Slge (pl b (Fooll
aiy &gy SIS bl s oo )18 8t e 1) e
3,18 8929 b Bawf slacdl o gew Sl 550 o
5 Salse slad 4 dlge cnl (oo 5 Dae aily il 5l as
ol 428,55 518 anlllas 3550 5520 o 4 by LS
oS slodble by 0 et b 4 poe S
ol Sae GYeb Slllhe 5 wiiws (OPS) lalawsdgils )|
b s 595 s 5l e o] ol Sl Slhs oS sl
03 j5bo 4y 45 Sl OPS I (o9 (wphs o I 0l oo
Gl (Mogdoe ooliial Gl )3 ASeyia (lye &
Lo oS Ay J 5 (sl slos i i o 250
Srogels @y 5 S 0 d9zee dilize ely5 U
oolil syp0 oyl glagy 5 Sk ol Lbls
Ol Joe (lsie ar sy IS iS00 08 e )3
% oleys pleie a4 rizmen g (CBE 5 wg 5l JB) S
Sl g petns Sl (S p sl Djge @ Sh oy
il 5 Jols mls (Vogh oo colitul 3o azig
e R N Rt L
e abo Sl b G5l s, 2 6ok o]
alizee sl el )l (V) o 5 adgs oSiws o(VeF) ooy
a5 (A-VNAlS WS E-Abss 5 olbeardisn
ool olas Sldlas cpl zmen )l Sla> o Sl
8l o guilannST o ymwl ol Gl g ol a5 o]

Sty sool 53 5 (1V)500 i S by 0 iy

T K> 0 eimen 00,5 0 (VY)Cawg, 505!

O3 (Bgo vt Sloyd — (bl wlous g (Sbp pole olKiild alxo



ELRYN)

OlhKan g b 51

53550 Slislesl plox!
KW RP RIS

Al b STyl anall 6o gelle 6 S eslail sl
4 b sl (s %0 515 b, 4 (TBARS) 55l
el ¥ME L s lailinl oy Lewdy+ /0 Ml asds ek
(TBA) ol aoys /8 sl Syysi,b IMI 5 S o
Sham ol ools 18 e Of plas j0 aids FO 4 byl
o 3 00938 ol 4 Bbgy - pnd e Bl SUs
wiz g o Ged il by Joilisy -N 5Ll Lol
5 ooliiul b g o3 jiegids nSenl b OYYIM 3 (o8
Lo nmol/ml ulsl ;3 MDA jlaas (MDA) o lasten!
(V)5 5158

Vo HL DTNB Jslxo 0+ PL GSH fmiw >
O 5l 03,5 bglseo Vo pL ¢aie O FAL pL ¢ 5
FAYNM 01, 5,9 wdz> BBl Oyl 0 awlsSl adds
o)liS Ly umol/ml > 5y GSH s 5 4103
e caye Jeed @b I SHocdale a8
(Y +)ads dewlee DTNB (gl VY# - - mol/I

52 (SOD; EC 1.15.1.1) jbganyd anSl g colled
L L S S N1 1 R o]
s Dhindsa (5, (elel s (NBT) podgsl sk s
Ol 50 iV VW8 s oMo VAAA Lo o o))
5 VIA Jsbew PH L olind gl 3L +/-5YM s,
15 omel @3 ksl 5 *NYM Mg, 5 NBTV/OM
02 bl mpow M gl N M sl Sl
398 ;5 Ve em oalols (o daa 8o VY Guk 4 ealgd g Lol
W0,8 S (6,9 Ll b eols I8 Olg A casald oY
4B B g yho Sloj alold [ baisei jo Qi ol
Loy awboe 1) lee doy0 0l awlne AA/MIin ol 3
oty Salinl poie il il glacd, ) solatul
codled Joleo SOD M}JT axly SO o lasliwl (YV)aso 8
s NBT el 700 e Glp 5L 0550 3]

(YV)aws,8

WWAY i g olo s P90 o ylou P99 9 Sy 0590

5 Ol (5,085 Lyl L Lo e o g (o) bl
Ol g ol Shes a5,8 5l o lubisl eolel STj55
L YOEY'C los b bl combin coas L Sapsls]
s ¥ 0, lailil Slass b celin i 1 5 coslio Cushs,
50 el VY g olidgy jo celu VY Sue 4y udd je o
05,5 95 4 Solal Dyge a4y Wb 5l (Sl
22 paseine Bloy )0 595 50 )b So g WAl e QU VY
Cot Sl oy p Sz ain Lz Dae 4y g alie g,
3,518 e 850 S

CIYML s 5 53 85)) MLyl po S35 095
mg/kg/day ) {CPF 5,5 5 (\V)xo,5 céle hio
L Shs> Sy 4 &,3 5és,) ML s CPF (\#/0bw
50,8 b o yaie OT YML s g 51918

adllae (nl )0 (et IS eoliial 0550 90
09 oo Sl slhle je0 ol ol GLesl VFlomglkg
g Sl g sl Jood JB e 75, 50,0 9y g Sy
30 Pzl 590 ol odgase ;o atddS lddlas 4 a5 b
slme sl ige 3 Gy (el g 509> olasl pien
Cewl oo LDSO V/Y » 090> 30 590 (ol 05l oo olwl AL
Sl ige 5 Conl onls 3.8, (F mg/ml) &3 24, 50 a5
4 S0 e mlojo 1) VR0 mglkg e ol e
Josdlgiws b @illae 55 &b 5l (Sles )90
cél,s GLP 4 OECD guidelines 407 (2008)
Y=V ,S

5 oo odes SLil awyp 5 asdlas lpy Ysol
L s Sllsem 285 5| b 38 asas o] slo,5 0o
3 S Ages allas cpl Ho I . (VY)osd o ans Lodl
NESINCTS /WA SHL A GRIS TR S
slislas Vee PL g5l oy, See (90 dsed
Sy 0oy Jaa> b og ool aus ) Y/AQMl o Slyiw
ol )F il az 0 ¥ sles jo Lo Jloxdy g8 il jo ladiged
e B osg e )0 Lewdly g 0l ol yla Ve e eg L
ooy B 515 5l o A+ (slad 1o 5 anc 5 7 s

O3 (Bgo vt Sloyd — (bl wlous g (Sbp pole olKiild alxo



oy Cosoganns 50 gaiToumanST oyl 5l y9356 )l Y+ AYE

SR b o sloie 5 st fS STy o

SE g Jhel whnd dage ad w23 wile 50l
5 ol glhalis S 05,8 0 ol caslie ud
b i csslie Jelge plu a4y by Olpsd yooren
MDA l5ae ,0 (<+/++ V) o sme Lal38l Slo wliole;]
Sl GSH (5 j0 (<22 V) Slo sine 2alS 5 () Slog03)
r"-.’.}j Codled jo (P<e /e oY) Glopime il L aST (Y Sloged)
g0 GSH 150 o juals (Y loges) ols Slges SOD
b annst O 4 aSlhgw SOD culas il
YL cdlbs o ghlo pxe JalS asdlas ol o 005 o
og Ll S a5 (F loged) (P</++)) o ounalie
Slallas 4 5Ls 45 conilSa b o b g 45501 ST Yl
s oo Jlen |y ol cedlad b g VB (o ol iy

Do 00D 13958 e Gyl e b elisie o0l odalie

Alee e Gk 5l (EC 1.11.1.6) 5YBLS ol
Gy & TYenm o zee Jobo o HOp o s
b ez ol SO blie jo UV (g megidy iS
Slawd 8L 0 Yo mm wiesST o Gl wasTly ol o
51 oolizal b 5YLLS cdled 5 oot ooliswl pH=Y L 8+ M
anle HyO; sl Fo MPem? Logels ooy
NQRPRVEIKY

oy S S5 4y Wosls o9 Jloyi 0y (o) Sz
Glaiged Sy Bgipranl - 9,55 5alS (g)lol ge5l
Slopiie p o095 5 Gloj Sl (owyn Cuz ol ool
obyls Jelxs s, 51 MDA 4 GSH .CAT .SOD
S 50 eimmen 00,8 colaul (6,15 sleojlall
el 05051 51 og)S Sk anulin Cuzx daatie
Jsdlas 5l eslinul b baosls as solinul Sei el
Slo g mhaw g wal Lo g a5 VP asels SPSS
RGPV SR R NSO 3

0
m J_A< CPF
fio A
f * %k %k
I
Yo A
v

MDA (nM/ml)

AV
v o
VA
Y
N

kkk

JB‘ 39 2R 59,

©235le 59,

#509 Gy j3y  pldd § Cans 3,

bes Job yo S 09,5 L CPF 65,8 MDA . Silis aslio 1) loges
Sl 0y ools Lz (Mean £ SD) o lusbiwl Gl ol 5 (Kl &0 4 polie

WWAY i g olo s P90 o ylou P99 9 Sy 0590

‘/‘&C.]a_u)d J)J%;b)‘bw uaLa.t
[++) CJQ.A)«)J)'L.;S%;L.:)‘QGMQBUS

O3 (Bgo vt Sloyd — (bl wlous g (Sbp pole olKiild alxo



SRRV ol)Sen g sobls 25

V¥ L Igjeets = CPF
ARE
y
£ .
=
2
I
(7))
o
A
AS
Jsl 59, P 39, #2033, Py o Gy e 5 Ce Sy,
oLn)' J}]o B J,..S aj)bePF aj)f GSH u.:fuL:.o Ao lio oY )|->543
Gl oo s0ls oLz (Mean £ SD) s laslsl Gl ol g Sks & 90 45 polie
lee N ma jo JyS 05 )5 Ll s glis
009 13 dae pac NS
Yo- 7
] LL\LS m CPF * kK
Ve A *okk
Xk 5k * %k
n.s
E \o- A
=
(=
2
Q .. .
[e]
n
5. -
Jsl 39, ST 2l 35, PNy S ) AR 5 Cenn o)

obes sk 58 S 09,5 L CPF 65,5 SOD (1. Siks daslie ¥ jl3g0i
sl oo s0ls oLz (Mean £ SD) s lailwl Gl ol g (. S5ke & j50 45 polie
o) g s S 0g S bl siee gl

982 )0 (gixe pac NS

*

YWAY ;5 9 019,35 (090 0)lods 090 g Sy 0,90 O3 (Bgo sy (Sloyd = (Sl lous g (S pele oIS aloxo



oy Conoginns B0 gaiToumnnST oyl 5l 39356 sl )+ ASE

L ety CPF

fo 2 n.s

. * 5k % *kk
} * k%
Cve ] " I
.' y * %k % I
AN I
5 -
RN
) A
Yo .
5
\O ) -
Ve -
5 -
o ) - 1 I I

Jsl 335 LTS

#2035z 39,

O 9 Conz 39y pidR g Cenn 9

ooy Jsb 5 Uy 03,5 & CPF 05,8 CAT (Sils aglin F Jlogas

(TV)s)ls oled!

OH)es g Zama axlllae L GSH xhaw axg5 |6  tals
4 ook IS e Gl (SThom oo b oS o ls clla
e Ghge o dilig; g (SThe> Djge 4 e, FIY Do
O Y)ogs 00 ploxil Yo Mg/Kg Slaie a

3550 Slst ashe (9y0 o5 (sage ST 5T GSH
Sl 5 5 ST oIS, St 58 e ,5b 4
GPX) oSl 55365lS 35T ols &85 Jld oy
@ [ H0; aeST auibolS @y slxl auiliglS 0,5 ST
O35l plB3 gals (YA)AS o howds o5eS] § Of
O o2 b L asl el axg g0 cenl (S CPF lavgs
oS o 3T 5 sy Sl b Vol b Jsbos clid Joles
ol a5 0l o0 Oype s J30 esliglS cole o
OgemalonSTyy a8l 4y i Wilgs o GSH mhaws (o jtalS
5 Coglie 2alS 5 oS5 UiBgr DNA & ol daid

Jeaze WlSly 5g,a (Y005 gsla sl ol

WWAY i g olo s P90 o ylou P99 9 Sy 0590

Sl o0 ools ylas (Mean + SD) 3, bl Bl il g 5 Kile & yg0 4y poline

*

o) e 53 S e, b s gine gl

o039 Ldse pae NS

33 CPF o Shgs Gpae ols olis pols> asllhae gl
el zs BB job 4w ¥ Job o olo o bse
Gl o1 Jele 5 55,5 0 puilannST Gzl il
Gl ool 4y J S 09,5 L annlie )0 S (gelinST
wpl colled gl o VB aupl cudld o GSH lade
3 oads albul L3 Sldlas L MDA 2l53] ool 059 SOD
Sol> adlhas ol ;o OYIYVYE)s b cilhe pyas oy
sls olis o) Kan 5 Gultekin ¢ ), Sen g Karaoz olalas
3 Comg i) 50 gelinSTy w2l el CPF a5
o s 50 S 5wl dbadn w; gie g oSl
oSen g Amed adlas jo yuzen (YONP)o9d o
4 V#/¥ mg/kg chlorpyrifos ethyl ;00 L Lol ety s IS
3o 0S50 GgmmslinnSTn s (lEl corge aiin g0 e
OuiSly Jgame Glaie &4 MDA .(\YV)wo 5 o, als 4
oS ol oad aslis Jolo slid slaad ogmnlonsST,

a8 aimmen g alisee slacs lom 3555 o pte 2B

331 (B9 el (Sloyd — (bl Glous g (S pale olK1S alxo



By -AD

OlhKan g b 51

SOD collié e LialS 45 glailen (VYAYTF)Ew
s 5o ol sl welaglan 5l S Ugies
Sals el SOD ilidl s oo zals |, Slows] sl
ST g (V)] ST ] glds et 51
D5 b Op iy 555 o e o ALi S o),
24005 (2ldia el oe Sy &S (e ;0 Joho L
yoodle g o5l jeax Jokw il 5 las 0 45 SOD >
sk 515 STy ST 5] b 25 sl
25 Lime 4 elid 4 disly jaenST NADPH bisgs 520
a5 gl Jbr 5 oo sledshe spbe by oo
SeSTrses @3l 5wl o el ojblre Jols
§ sz sloean] el 3T ol o8 e b g YBIS L
(V)58 o0 oS5 02 Sl 00, 52,k

5».)‘..\.;0&5‘ w).’l.w‘ &) OMQULNJ J.»ol.> axlas GL».:
lo,5iS sq)  oad plowl s 5 bl clalllas
o) s alizee ol 5o uilasT o il

References:

ol 0gd oo i YLK lawgs a5 ol SOD coled
OlaS 5 ol b el 35 VB cudled oS oy, oo Ul
YLK cdled Ul M 5 addlas ol jo Js b iulidl
e o el wz e ob gl ialS o)lse den o
ol b a eyl golansT molidl 5l (S Gldlas
sl Soyianligss b oo 25Ty Slye gl 4z JB
sans, eyl zbhe olex L oo.e (TBARS)
Gl g0 4 iy Ugennd anSTpgn WSl gw
gy Jlob g cdldS oS o j0 oS aliglS o YUK
adgi oS wols lad o)) g KONo (V- -YF)ols canliue
5 WS s sl 1) VB Joe sl s (gail 0 5l o
iyl Joe hte Soad Gk Sl 5g,0ee auSTy el
oS ol adlas [0 (VOIS oo Sl 1) wnST g
il Lds 4 Ylas| CPF 6,5 4o 3YBLS eyl collad
SUls pas g w3l Gl Glige 5 slanST oyt
oads ol (o il b agzlae jo Jokw (SlownST 5T e
Bras 390 o plis ol adlhe bl oores ol
Sz FHB b 4 2l sbaise o CPF wu (S1)55
alisee Slallas 00,5 0 SOD o351 cudled ol38l el
599 5 S0 i £g3 4y dlug SOD o Jled oS wwo o ol

uaLa.uo )L.m) p)).v] L;)jo)L.b‘ J.?oc 9 oolasu! 3,90

1- Eaton DL, Daroff RB, Autrup H, Bridges J, Buffler P, Costa LG, et al. Review of the toxicology of

chlorpyrifos with an emphasis on human exposure and neurodevelopment. Informa UK Ltd, 2008; 38(S2): 1-

125.

2- Joshi SC, Mathur R, Gulati N. Testicular toxicity of chlorpyrifos (an organophosphate pesticide) in albino rat.

Toxicol Ind Health 2007; 23(7): 439-44.

3- Li Q, Kobayashi M, Kawada T. Chlorpyrifos induces apoptosis in human T cells. Toxicology 2009; 255(1-2):

53-57.

4- Gowri UK, Patel PV, Suresh B. Evaluation of valuation of pesticity induced developmental immunotoxicity in

rir chicks. J Cell Tissue Res 2010; 10(2): 2229-34.

WWAY i g olo s P90 o ylou P99 9 Sy 0590

O3 (Bgo vt Sloyd — (bl wlous g (Sbp pole olKiild alxo


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Joshi%20SC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mathur%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gulati%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/18536496?dopt=Abstract

o Cosoganane ) o0 guiTocmmnST oyl 5l y9356 b3l Vo APE

5- El-Kashoury AA, Tag EI-Din HA. Chlorpyrifos (from different sources): effect on testicular biochemistry of
male albino rats. J Am Sci 2010; 6(7): 252-61.

6- Tripathi S, Srivastav AK. Alterations in the profile of blood cells of wistar rats induced by long-term ingestion of
chlorpyrifos. Int J Pharma Bio Sci 2010; 1(4): 315-22.

7- Slotkin TA, Brown KK, Seidler FJ. Developmental hyperinsulinemia in adulthood theodore. Environ Health
Perspect 2005; 113(10): 1291-94.

8- Ambali SF, Akanbi DO, Shittua M, Giwa AG, Oladipo OO, Ayoa JO. Chlorpyrifos-induced clinical,
hematological and biochemical changes in swiss albino mice- mitigating effect by co-administration of vitamins C
and E. Life Sci J 2010; 7(3): 39-44.

9- Tripathi S, Srivastav AK. Liver profile of rats after long-term ingestion of different doses of chlorpyrifos.
Pesticide Biochem Physiol 2010; 97(1): 60-65.

10- El-Hossary GG, El-Gohary AA, Ahmed NS, Mohamed AS, Mansour SM. Amelioration of chlorpyrifos
induced retinal and renal toxicity by vitamin D3. Austr J Basic Appl Sci 2009; 3(3): 2304-14.

11- Kammon AM, Brar RS, Banga HS, Sodhi S. Patho-biochemical studies on hepatotoxicity and nephrotoxicity
on exposure to chlorpyrifos and imidacloprid in layer chickens. Veterinarski Arhiv 2010; 80 (5): 663-72.

12- Zama D, Meraihi Z, Tebibel S, Benayssa W, Benayache F, Benayache S, et al. Chlorpyrifos-induced
oxidative stress and tissue damage in the liver, kidney, brain and fetus in pregnant rats: the protective role of the
butanolic extract of Paronychia argentea L. Indian J Pharmacol 2007; 39 (3): 145-50.

13- Saulsbury MD, Heyliger SO, Wang K, Johnson DJ. Chlorpyrifos induces oxidative stress in oligodendrocyte
progenitor cells. Toxicology 2009; 259(1-2): 1-9.

14- Cao J, Varnell AL, Cooper DC. Gulf War Syndrome: a role for organophosphate induced placticity of locus
coeruleus neurons. Nature Precedings; 2011.p. 1-2.

15- Sen S, Chakraborty R, Sridhsr C, Reddy YSR, De B. Free radicals, antioxidant, diseasea and phytomedicies.
Int J Pharmaceutical Sci Rev Res 2010; 3(1): 91-100.

16- Uchendu C, Ambali SF, Ayo JO. The organophosphate, chlorpyrifos, oxidative stress and the role of some
antioxidants. Afr J Agricul Res 2012; 7(18): 2720-28.

17- Ahmed MM, Zaki NI. Assessment the ameliorative effect of pomegranate and rutin on chlorpyrifos —ethyl-
induced oxidative stress in rats. Nature and Science 2009; 7(10): 49-60.

18- Organisation for Economic Co-operation and Development. OECD series on Principles of Good Laboratory
Practice and Compliance Onitoring ENV/MC/CHEM 1998; (98)17:

19- Organisation for Economic Co-operation and Development. OECD Guidelines for the Testing of Chemicals,
Repeated Dose 28-Day Oral Toxicity Study in Rodents 407. ENV/MC/CHEM .2008

20- Bulaj G, Kortemme T, Goldenberg DP. Ellman's test protocol. Biochemistry 1998; 37: 8965-72.

YWAY ;5 9 019,35 (090 0)lods 090 g Sy 0,90 O3 (Bgo vt Sloyd — (bl wlous g (Sbp pole olKiild alxo


http://www.sciencedirect.com/science/journal/00483575
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0048357510X00049&_cid=272377&_pubType=JL&view=c&_auth=y&_acct=C000228598&_version=1&_urlVersion=0&_userid=10&md5=6fa189f0c81d7e112abf552f9cb3990b

EARINY ol)Sen g sobls 25

21- Worthington-biochem. Superoxide dismutase assay. [nompage on the internet]; 2013. [Cited 11 Mar 2013].
Available from: www.worthington-biochem.com /sodbe/assay.

22- Zare S, Pakniyat H. Changes in activities of antioxidant enzymes in oilseed rape in response to salinity stress.
Int J Agri Crop Sci 2012; 4 (7): 398-403.

23- Chang CJ, Kao CH. H,0, metabolism during senescence of rice leaves: changes in enzyme activities in light
and darkness. Plant Growth Regulation 1998; 25(1): 11-15.

24- Ambali SF, Abubakar AT, Shittu M, Yaqub LS, Anafi SB, bdullahi A. Chorpyrifos- indusedalteration of
hematological parameters in wistar rats: ameliorative effect of zinc. Res J Environ Toxicol 2010; 4 (2): 55-66.
25- Karaoz E, Gultekin F, Akdogan M, Oncu M, Gokcimen A. Protective role of melatonin and a
combination of vitamin C and vitamin E on lung toxicity induced by chlorpyrifos-ethyl in rats. Exp

Toxicol Pathol 2002; 54(2): 97-108.

26- Gultekin F, Delibas N, Yasar S, Kilinc I. In vivo changes inantioxidant systems and protective role of
melatonin and a combination of vitamin C and vitamin E on oxidative damage in erythrocytes induced
by chlorpyrifos-ethyl in rats. Arch Tox 2001; 75(2): 88-96

27- Zhang Y, Chen SY, Hsu T, Santella RM. Immunohistochemical detection of malondialdehyde—-DNA
adducts in human oral mucosa cells. Carcinogenesis 2002; 23 (1): 207-11.

28- Pham-Huy LA, He H, Pham-Huy C. Free radicals, antioxidants in diseease and helth. Int J Biomed Sci
2008; 4(2): 89-96.

29- Loewen PC, Martin G, Klotz, Hassett DJ. Catalase —an old enzyme thate continues to surprise us. ASM
News 2000; 66(2): 76-82.

30- Bebe FN, Panemangalore M. Exposure to low doses of endosulfan and chlorpyrifos modifies
endogenous antioxidants in tissues of rats. J Environ Sci Health B 2003; 38(3): 349-63.

31- Mehta A, Verma RS, Srivastava N. Chlorpyrifos-induced alterations in the levels of hydrogen peroxide
nitrate and nitrite in rat brain and liver. Pest Biochem Phys 2009; 94: 55-59.

32- Mansour SA, Mossa AH. Lipid peroxidation and oxidative stress in rat erythrocytes induced by
chlorpyrifos and the protective effect of zinc. Pest Biochem Phys 2009; 93: 34-39.

33- Verma RS, Mehta A, Srivastava N. In vivo chlorpyrifos induced oxidative stress: attenuated by
antioxidant vitamins. Pest. Biochem Phys 2007; 88: 191-96.

34- Mansour SA, Mossa AH. Oxidative damage, biochemical and histological alterations in rats exposed to
chlorpyrifos and the antioxidant role of zinc. Pest. Biochem Physiol 2010, 96: 14-23.

35- Kono Y, Fridovich I. Superoxide radical inhibits catalase. J Biol Chem 1982; 257: 5751-54.

36- Tuzmen N, Candan N, Kaya E, Demiryas N. Biochemical effects of chlorpyrifos and deltamethrin on

YWAY ;5 9 019,35 (090 0)lods 090 g Sy 0,90 O3 (Bgo vt Sloyd — (bl wlous g (Sbp pole olKiild alxo


http://www.ncbi.nlm.nih.gov/pubmed?term=Karaoz%20E%5BAuthor%5D&cauthor=true&cauthor_uid=12211644
http://www.ncbi.nlm.nih.gov/pubmed?term=Gultekin%20F%5BAuthor%5D&cauthor=true&cauthor_uid=12211644
http://www.ncbi.nlm.nih.gov/pubmed?term=Akdogan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12211644
http://www.ncbi.nlm.nih.gov/pubmed?term=Oncu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12211644
http://www.ncbi.nlm.nih.gov/pubmed?term=Gokcimen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12211644
http://carcin.oxfordjournals.org/search?author1=Yujing+Zhang&sortspec=date&submit=Submit
http://carcin.oxfordjournals.org/search?author1=Shu-Yuan+Chen&sortspec=date&submit=Submit
http://carcin.oxfordjournals.org/search?author1=Taming+Hsu&sortspec=date&submit=Submit
http://carcin.oxfordjournals.org/search?author1=Regina+M.+Santella&sortspec=date&submit=Submit
http://carcin.oxfordjournals.org/
http://carcin.oxfordjournals.org/content/23/1.toc
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A(Bebe%2C+Frederick+N.)
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A(Panemangalore%2C+Myna)
http://www.tandfonline.com/loi/lesb20?open=38#vol_38
http://www.jbc.org/search?author1=Y+Kono&sortspec=date&submit=Submit
http://www.jbc.org/search?author1=I+Fridovich&sortspec=date&submit=Submit

oy Cosogaanns §l 50 gaiToummnST o yinl 5l 39356 b5l )+ AAE

altered antioxidative defense mechanisms and lipid peroxidation in rat liver. Cell Biochem 2008; 26:
119-24.

37- Eberhardt MK. Reactive oxygen metabolites chemstry and medical consequences. 24 th ed Boca Raton,
Florida: CRC Press LLC; 2000.

YWAY ;5 9 019,35 (090 0)lods 090 g Sy 0,90 O3 (Bgo vt Sloyd — (bl wlous g (Sbp pole olKiild alxo



EARN ol)Sen g sobls 25

Evaluating Oxidative Stress Factors Induced by Chlorpyrifos Poisoning in
Plasma of Wistar Rat

Kazemi A(MSc)*, Zarei Mahmoudabadi A(PhD)?, Fasihi Ramandi M(PhD)?, Rasouli Vani J(MSc)*,
Saberi M(PhD) >

1‘4‘5Department of Pharmacology & Toxicology, Bagiyatallah University of Medical Sciences, Tehran, Iran

’Department of Biochemistry, Bagiyatallah University of Medical Sciences, Tehran, Iran

* Department of Biotechnology, Molecular Biology Research Center, Bagiyatallah University of Medical Sciences,
Tehran, Iran

Received: 31 Oct 2013 Accepted: 6 Mar 2014
Abstract

Introduction: Chlorpyrifos (CPF) is a broad-spectrum organophosphorus insecticide that has been used
abundantly over the globe during the past 40 years. Chemical pesticides may induce oxidative stress via generating
free radicals and altering antioxidant levels of the free radical scavenging enzyme activity. Therefore, this study
aimed to evaluate the toxicity of Chlorpyrifos-induced oxidative stress in the plasma samples of Wistar rat.

Methods: Twenty-four male Wistar rats were selected randomly which were assigned to 2 equal groups,
e.g. control and test. The control group received corn oil as the solvent, and the experimental group received
16.5mg/kg/day of CPF (4mg/ml) orally via a stomach tube for four weeks. Plasma samples were taken on 1%,
7" 14™ 21% and 28" days, at a specific time. Catalase (CAT) , superoxide dismutase (SOD) activities and
also levels of malondialdehyde (MDA) and glutathione (GSH) were determined .

Results: The oral administration of CPF could induce symptoms such as tremors, hair erection, weakness,
diarrhea and asthma on Day 7 and onward. The data analysis of plasma samples showed significant
(P<0.001) decrease in the levels of glutathione and CAT enzymatic activity and a significant increase in
SOD enzymatic activity and the MDA level.

Conclusion: CPF could induce oxidative stress probably via production of free radicals as was evident by
reduction of GSH level and CAT activity accompanied by increase in the activity of SOD and enhancement
in the level of MDA in plasma samples. This necessitates the application of antioxidants when having
exposure with OP pesticides.
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