[ Downloaded from journal.nkums.ac.ir on 2025-08-15 ]

%
n

Q\

-~
o
>
N
9
%
y
-
3
—
<

=
o
=
X
=
o)
L
o
Z
©
I}
c
—_
>
(]
)

AYIYIYY : gos
AY/EIY Mol
IO Y b

S g 343 3 9 (50 g ) il pd oS 3 T Zdaw 99 E ool g (Bli> 1 (o y 9
099308 31 Wb Cungoumn 3 (A odlo Oy 9>

o . r #, L. —
’J},&W)w@‘

Ol iyt Ca o o (S pole oKl l psle 09,5 o'

Ol cogpin e (S0 psle oSl (K55 uSadls (Il (53l 5 g5 psle 05,5 Sl
Olnl e e Sy psle olfails S5y 0aK2dls (g5l5Slo b 09, olual

e (S pole oKl ( Ky oSl ) ghume Sanns g5

Nikraveshmr@mums.ac.ir : g =Sl e

ol

o T o (Aol (Lo pranlSCo 1 G 45 e gl ] A 0pie 5 pizjlo 1BAD g &
&y 8%l el Colled 3,0 G525k T gy Sl s I St il oo il 55 i
i Eso50 b (5,50 adllbe Jois 4 45 el 00 B Groliyy (FUS Clislre i oy 0 5 B 00l
A ploi] oy ez C8b 0 e Lo b ool L g ilinST

) IS i Jols 03,5 gty 4 ylians Sl I @ eole limo ige s 1o i ) (g9 g Slge
0 plowo £+ MGIKG 90 b 500 ol yo) 1 ooy dGallS G55 5y ey o) o (s lte 50
<8ly0) ¥ oz (P QIKG 50 b 560 5 T smQIKY g0 LE Srcoling <l,0) ¥ oz (05 545,
ol I )l Ko Lol (55 ) (oo Veaiin ¥ ey kS i (T oMGIKG g0 LB el
i oy 0 (PCNE) o 2] (s 5 (NCNE) Coocnsg i/ o] S elled 5 s 28,57

ol alS [ 05,5 b duglia 10 oty b6 15b 4 [y ACNE aebans 5510 45 ol L ol : L 4By
P /D) ols LialS o5 ine job 4 fyiiS 09,5 b dunlio o/, PChE xbw 50500 (P< /<))
o0 b teglio o ogms B 3k 4 1y ACE sl 55500 b olyan B iy 1 solizd iyl osde
O +/8) cblogzs ji PCNE sl o g, ctno i1l 5 S </ + 1) ol Sy ss] gt o

o 1o s 5 s ool oS el lST Sl g o 45 0l Gl o 4l ) 16 S AT
e (FT oyt 4 B by g 055 o0 055 0 g Gl G239 Sl B ol T oolizal 00,8
2 o 20Ty 545k a5 955 (o ACHE o 5T g 25y el

E eolizg oy sy il ol sy jliieo] S 3l 2 g 0dS” g 09



http://journal.nkums.ac.ir/article-1-710-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-08-15 ]

e g (55w Cs;

w5l o 2 Epolig cblis 31 ) ps” ALY

bug ol Cangens [NV Wgs o o Suge
5 s o oS Sy S cel b oidgls)
5 s n Oled s GRlB (@ (Yl @SB 90
02 yS Soos V¥ 05t o 3l 0o ) i s
oMlas Mlas ae Slail 0 5SS sl
Dgh (oo lae gl g xS el S
Slge 3l sl odee (A5 prew (nl b Cungonne S 20
Sdlad Crni S 50 e (o0 S5 ) Soegonns
@bolid slagby; (o yets 51 93 Sll (dsS i
odsS mpl 90 DN ail o olge cpl b Comgons
sloed @Uly Q3 slaul e g e 5l
@i 4 azgl ) b mpl cal cls 1) odoS el
el GdsS g 7085l 53S9z ge sl (eSS 5
pr 3yl lsS @l cdlad Dol ails oo ooy
SalS Jg 009 ol Coegems oaims ylis (PChE)
Sl (AChE) omsg i)l jlyml 5adsS diol o]
o9 y3b 4 PChE cJled 13U .ol oo (po e Caogouns
& SRl Cosgene e 4 AChE ol i L3
Jlasl @b 5l 1 0ex oo 1 oeusbs DVFlal
05 o Jsl AChE eae w3l & 259UT o5ens]
slo S8l 5o (ndsS Jeil el e 4 e &S
lo olonsT 6T Y] 02 o Ban sla 151§ (coae
&5, 1, S ROS o5 wiis Sl ouisS jood lsis @
el 0 gape B Gl 5 S (e Caegenne
53 i o (ST (ST g Jolas
5 ol 90052 GlaeST (Il g g0 aba, ol
5 S (g SN B ey NNV] o 51,02
@z > Jslme slagalyg 5l s el plaas]
TS (oo Joo ST (Il Gy 4 Jobo 50 5 ol
S oetaned s (Jobe glae clblre ln
Sldllas (pl p ogdle Wigdh so 4Ll erulinST,
S S Jo8eS e W asail eols lis gousie
a5k 4 Sl (s 5 0 (0 e 1) ST sle IS0,
sl s 3 o) GalaeaSTy e
eeling a5 Cenl oais U355 0] ams alS Sojslen
g 85 (oo 2l 1) Genils 5l (U SeSigiks (B
LA w8 oo cliblone olaniign slo a3 ls (55 5|

o

4A0NR0

tleord Sl 5 5l (25,5 b 15 dile 5 b 15
0355 jobo 4 45 Wgd (oo wguine SU Sl 5 jll
oo oolitul 13 udgs mhaw 30 YU sl (55,0laS s
At 0,853l | pgas ln 15 BT 1l ale 3l aigs
A g died SOl 3l oad Fiie aud glls aS
4 g Wgd (oo oolital (15 0l lyie 4 Joons 5k
bl ohls oy fge S 8T e S ysk
TP JCIRVPUINI S JHC SN JCHUNC gt R BRE PRW)
3 b z,B eogles do aiS o p,5 Ol o
(Sl b aro (s5p5las 5o Y] 5,0 gla il
] il oads soliinl Sl Gjlas g Sl (5,laeSS
b 4 Vgame opl g0 oolitnl alivtis [0
"0 wedo (SB L (e ol Sy (alS) Cu
] ool @ Cas sl cuglin ol Eel g o35
IR oo aey cnl o o (SIS 5 g 358 (o0 s (A
ol o Cs s o andsils ) snilegil yolis [V]
g e lalS ouiy lhgzse v sl il (S
o IV s asias BB Llie SYgame Ko
bl el 000855 ) pgons 45 el oas 155 Koo
WS S e ) Gl sbe cil Lo il b )lse
5 Soe sl ojlms 5 b ISL (el
LAl wss o Slatisn 5 (Soiglsilen s
Gy aeld b oyaudgilE )] (A5 0pie o (ehsbo
o e 1 Sliel plS Jl b a5 el elé
b ol roliw )3 Fge g 00,708 bt oS 5 cnl S
Olpie JS cur GLel 5 6ileS o ples S
OLLS 5 b o ¢ rox (s LS (WY game yly 0
Slas jo w8l SO plgie a5 09l oo colail
oo )5 5 (65)sliS sagee Cdle S8 (S
Joo a0 cligiss DYV V] sl o Sipls
Gk 3l Wls oo oyl & wes (oo plad eaal
Dl (oeds bl G5k 5l L g Sy (B)leSeliis
&S Hladld sl cdabtie b olaS s ol DY ses
g g S (oo e 1) Sl el il 31
o DS 4 S5 lS sle les 55 (dsS Jl
S5 e oS Cllad Ll 4 e oS aies


http://journal.nkums.ac.ir/article-1-710-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-08-15 ]

AY 57 (F) Vo, 90 AF Lo

s Hlls (S5 pale oKl alore

PRIAS L (hgtem cod atia ¥l as b og)S aea
hee Ve anidB g oS08 IBSCS 5 ey g 8518
&l ssse Gl i) ansle Sy b s> 2
Al 5l (Bl (o a2l e VO o 9 ) (e o
S el 231 e lomiw (gl g 0 85 g
e DAl waestaal Elman (s, 5l os 5l

OS5 syl g Ole 5l xS 09 5l o sk
DTNB sty 51 id LV (aids o 90
ydg, eV e+ 4 dithiobis (nitrobenzoic acid)
a4l 5o (a3 IsS5 Jeiad) i Jglows

A ools 1,8 ax oYY ol sles jo 4l Ve Soe 4
STy E550 Caz selsenslme e See Vet g
ar otV O plas o (ol adds gl as adlol o 4
o dee e TV 350 Jo ) oS igte S
il gLl Jolona b shie oI 0VPYY (s
degazme & (Wb gyl )3 08 Vo390 50 (uaniS
g 00 00) i 8l aded dlgd Bl Slgiore Ll 009338l
lds SO slo diges o Jie ol plo> 5l 2,5
FlssSan Ve o5 Sglis ool b i 45 G55 005 &
SaSly o938l 5l Gy BT dse o sdsen Jolowe
plo> g5 ;0 bgo (o) (o (6 o g 00iiS ABge
dges ,o aS 1> o] 5ol adlsl gl ases g o4
w).v u.n.\.» 13J ‘Ml.s < |)|J |) \)5? u..\.‘> 0 ,J}o&
a SO Sy iged 2 0 il colld i oy

e 55 sai o i alolidly 5 0 gy Jites j5bo
Ol al cailes gl e zae Job jo 095 SOM

29 &85 el b aw pses diged o slp Joe

ol eolaiwl o Slwlxe o slael (1Kl ol
[yal

Pl S ymgrs (hgy 4 e el (dsS 5 Seslu]
5els5 il ol Jslons sy ol plasl g

535 Jsal oolol Jslowo 2 oo Ve 5 05, wallS
IO T4y mety ) ke 00 O o 1wl
Syro 0,V s gl AL e i (e
29355 Gl bagze 0 a5 PHgilSoail) o) 5,5

)| 6))5LM5 U,.S cale 9 U'j o).w.’> P g )I oolazwl
098 ke glo liwl jo alex 5l Gle 5o 5bpo
le asye £ oy a5 W o LSSaS ol
S 950 oo sibiams b ()l o ol b g l5n s 5
065 sl &3l O 5 okems JB o £5l50
IS UL’) )‘ ey Corez Al (0 g Sl U‘Q)A 9
b oldlas a4y azgi L asjls (18 pges ol b wled
b Congomme (e 50 (o D9l ool Ll jo o
wazg Lo [YV1A] cidlonss 5 ol s 0 ,0dgilS )|
A 50 e S a3l Sl e 5Tl e oSy
Q—l LS“Q) Couw lJ ojwylfjl P g Lv St gowmund 4...191
U..S o).w.’> g_)‘).'l R g)..ol.‘> axJlas )‘ Bad Cawl
Sl 58S 3l e gyn ostike oyaudgils)|
Omeliyg Blax 5l g Al osle &) 10 g g Cemsg )|
ol e clee bla> Sleladl 5,k pl 5l G oy E

20,5 Jlael aio;

JLT TP

Sy o Vo Gayn 2l o adlas ()l
Sy ol 5l S Ve eVl 59 b @l ool ol
05,2 (en) S5 el 098 @ 4 45wl plxl
V(075 LA (g g, 8L 0 Lid) b (alSle
Of9y 0 Jolme £ MOKGjee L gbe cdl )
59 b Bogeelug 2Ly Y oS (O
)Y 25 P MOKG s b osnils 5V -mglkg
3 B e (Ve oMOIKG 550 b B (rasling 2l o
a3 S oslital Pl plyied gy g, 5l addllas )l
5 Slo b 3,5 Gk 5l Py osasks &
5 ol adlllae 0 eslizal 5515 &b 5l E cpaelig
pole olKiily (g3lug,ls eaSliils (5995 Lo, b olSinle;]
by 025 la Sy ples ad plnil sgde (S55
B a0l 090 Mo (S pole olSiils (IUS wiaS
O

L 6,0 adlas Jlis 4 addllas ol 4l 4 azg5 L
Bl o gk b oealdldll gilanST sl googe
wsle &y puniz S b ollae [YY] 0 plonil oz


http://journal.nkums.ac.ir/article-1-710-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-08-15 ]

e g (55w Cs;

e ) a2 Epolug sblis g1 oy s ALY

b adl

OelsS Jeil o 59,2 Gsiks 5 B el S
Sr5Hl R orreyd ) Jloged b gillae iumg )l 5l
el GedsS el s 6o (G ysb 4 cglis b
(p<-/+41) ol seals S 09,8 L oaslie o |,
5° Samg il Sl GdsS @l Jleme Bl 5 (Sl
15 ool Ll 5l aS sy YNAVA £ +/oF S 09,5
Y a8 Sy 2295 09,5 50 w3l ol (eSlee b 4l
Y ‘Si)?u 03; )é .Qﬁ.} )‘é LS».’.A u.\.wl.u <® \/9\/ i
opiks b oyan (Y- MGKG) E iy 5 osic
<8l o 09,5 b anslie e 1) 5wl 5 JeS ol xdaw
e N) ol il ghls pme jeb 4y yainibs caisS
Szl 5 Sl sty S Dolis &lgys (PS
75 09,5 55 Syl sl 5dsS o @] Jlae
Sy ey 05,5 b aglie ;o (VAVE /-AA ) o
bl nis Sl ol 45 0,0 s92g (VEV E </\Y)
Ailse 55 25 09,5 0 B sl

u...ubﬁ‘ 5(E u.A.ALQB ouS uﬁla)d) A LS’)?U 03; e
32 il 55 Jed 3l e s, st B

Al odnlive yeuibo anS b, 0g, S L oawslie

sl b sl Sz RIS Gy il Lo
by o1V g b laml ooges adlsl as o) s S
S8 Az 0 YV ghlocy o Cele V Oob 4y s 0
O3 A Sy s Ll 5l aads wim e 1) ases euols
o) Sge b ad K505 Lae (B midged (o)
Jsb ;00505 i bases Lases U pyoges yid Jloys
oS oo adlooly st L w0 1) g ol cele S
ROWPULH WP IRV RAPRCE XN A SCO i IOV Ly
Sl slel LT Gl ol addllae o ikl 56T
C.‘L..s A ool SPSS )|)3| P VP aseus
Sl glel BT ws e Mean £ SD bl
4 ANOVA (5051 wlslyy - oy i) 3l (ralsS
O Doy awslie gl Tukey—Kramer cos Jlso

A ool e (S5l
ManNn- o5l ool yy gy 5lml 5l bl 5UT
o0 s gre kel @glas LT g0 pa s abeslal

Al ad,s s P<

AchE activity (U/ml)

0~
AChE zbus 55,0 Eprsling 5 523k D131 logas
(P<e e V) loog,5 plo b g0 09,5 dnnlio HHHE (P<+/+ 1) 50300 g J S 05,5 dmlie s
Tukey-Kramer cos Joas ANOVA ge3] ol p (s L] 5061

Groups


http://journal.nkums.ac.ir/article-1-710-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-08-15 ]

A+057 (F) Vo,95 AF Lo

s Hlls (S5 pale oKl alore

W
[=]
]

20+

=
o
1

* 004

*

RXXHXHRY

(LA IO
&

*
*
*

Pche activity (U/ml)

4 ]

*

*
*
)

®
()

KA MK KX
X O D O 3¢ O ]

()
()
O

*
L)

>

1%
b
%

Groups

PChE laws 59, Eceling 5 95k S 31Y Jloges
(P 140) laog 5 ploo b gm3bs 09,5 anlin # o(P<e [40) 0y 3L § J S 0,5 annlia
Mann-Whitney Test Ll ;Jul

e Bl g ke G P JE gl &Bly o
EVIOT) 93 (275 09,5 (oo Sl S sl 5]
GIVY £ FIVA) S 025 05,5 b awslie o VWY
2 B by ol 285 Silo cal 45 515 092
Oy 0aiiST S8l )0 09,5 50 Bl (o0 93 (275 095
Sl 5dsS w3l s 550 s BB Gl E
oaplice (yais3bo 0aisS 8l ,0 09,5 b auglie jo oy
5l ol s Gloges b e ( P<e 140) 0
oS s 5 o oS elo 05,5 40 oy Syl

B S0 b gl (e glas B peling
L alie aws (225 05,5 5 o5 03,5 1 w3l nl oSl
Gl 5 eSile 4 (P>41+0) 0Bl g0 oS 05,5
VO [+ EF/VY s )50 5 o 09,5 50 oy lxs

s VEIYY AV Fy

055 5 b 095 0 w3l (nl Sl (P</eeY)
5 (1-0) Al e S 08 b e s g
e (275 5 5 09,5 50 sl Sl Sl
IRVAIVE VI R R RN PR PAR 2 R RY

il olsS e o osmiks 5 B Geelig Sl
b 6513 2ymeyo ¥ Jlogei b illas PCHE) oo
2 1, PChE zlhw ol aa>de b6 job a0 ygiu3bo
aS(P< +/+0) was o LEalS JuS 09,5 b dnslie
03,5 35 ey 3yl 5dsS (53T Hlere Bl 5 (il
S wsl e VOIYA £ FIOY sole slo o, S
055 mpl ol ke b alie jo (55l] bl
L og o ime ably o FIVY £ BV oS Sy oy
o33k bolpen (Yoo mO/kg) E sl 5l ool
AP 10y ols las jls goe al38l e 3bs caisS


http://journal.nkums.ac.ir/article-1-710-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-08-15 ]

e g (55w Cs;

et g g Eppoling (blis 31 () ps”As8

a5 6 ke cpdgl a5 wisls olas e o Lol Lo bl
L cdbply oo ) Olp> Cotgomne 42,0 ] Loy
ae 51 eoliil b 5l sS il coled (6,5 o5l
w0 4y LB el @ls a5 cesElman

Looog prmeyd Sl o 1) Ledly jlalondss deal
aisle las o, e o Y539 Iyv] sas o obad ek
(8,9 JF eibe easS cdl e sl oy yo A
Sty g D3 g (i el 5SSl 351 90 0
Sl 2331 5l ((Slog> Bran y3 45wl (o0 2alS
(3 alowdly 31 (hi)sas JelS 31yl olsS
Lo wl oSer 5 g lesnsls [YA]ogr ,iin
Syl oelsS w3l edled g3l b 6518 o yme e
23 5k &5 358 (oo sl Caep 4 Syl g Lewdly
G aslllas o [¥a] casloadly 5 i b Gy )|
S5 e b plnl oliSen 5 (Speg Lags oS
slo Ghge 50 (5o b Congenn 50 (95l
Calys 1) o 90 ST Djgody &S Gy 9 (e
Sl nfy e 45wl ooly lis g oy Cud 4 wis S
Sl Ledly o sk b Sl oo
Sl i b Cawg oyl jo jlpe Lol cenl ld Cang i)
ool cudlad osnshs a5 adly o Kes 5 © gl [¥-]
Sl cel 5 S (o0 Do ) Sl S ]
Oreochromis niloticus .ale ;o ysewlognsT o]
S wiels Glas hes 5 " ernSsS Y] 0pn
oaiiS 2l sle oy laulodsSm il colad
5 L [PY] il o 200 g B psb & sk
gk Og3ls b lebige sl a5t Wl plas oIS
PR A i JREVC SN SN P B JC o0 BN C JCIN [ PR W
iogs Lo asdllas s b gillas a5 Slalllas ) olos
Sl alsS ma3l Cllad e el (ygm3ko 5l eolicil
5 o Selods sl zsbe talS

1-Sarabia

2 -Wu
3-Katsumaro
4 -Tomokuni
5-Uner
6-Gokcimen
7 -Cha

- .
oeals el yaisbe 4 ols olis Lols adllas gl
9 905 (oo b oyl g e sl GdsS haw
ol sl el B pelng ST oot 5l eslal
5 935 oo ACKE 31 Jlew 3500 5 055 o sk
SO oo ams o el 1) e ibe Coens Ylazs
GBI S 50 b 4 4 Col 0,8u85l5 )| 1S 0 i
(5“0) Ji»‘ LS‘)" 45.[) n)}:J ° oolaul 040 9 uLQLS
IVF] el (Sisals GBjlas slls 5 plisl 5l o)1
039, g odxo ol 3l b 0,8u855 1 a5 Cawl ouls 5,155
LS5 ol [A] wigd oo ordplie ey 4 5 i
598 (oo Siglgilen 5 lrerdsn Ot obnl el
Jed ol oaste slo 5] 0 calite (il 5)lee
B9 sld o5l 5 (WSSl (el i ST S
JSsol, sl 3,k 5 eisbs Lypval aus o,
kol Gl puilSe 1 51l 5dsS w3l e rizpen
Omeling 0aiiS (6 oSy Sl g il 5l (LBU glans
arg B Gl cel suihs ol j0 45wl plxl E
Ol 20l izen 5 oSl 60 oglle a0
Bl 5o selanST Guyiul sbml azis 3 5 5blS
Eeb B fuelyg 5l oolatwl g 958,5 Jb oole &) lanss
J..al.’> axJlao ..\.ao)f 0l QL?U‘ B.uL.\...M.S‘ u.u).u...a‘ g
Oy Soor Ok et cew SIS oy I
aS 0l plml B sl g (SouS cdadlxe jil g &b oole
o il 58 2T s s (5l ol 51 S,
Sl oS el ol e gt ol il
w3l e i sl g EIMAN g, 51 oy
b osliiul (g gy Sl e Sl dsS

) Ogsbo l eslatwl  as sl lis ol adlas
odsS maw o b Jae iels cel (P-mg/kg
Somog o)l Sl GadsS g (PSA10) oy 3l
Omed 5 208 JFS 098 b awslis o (p<+/e0))


http://journal.nkums.ac.ir/article-1-710-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-08-15 ]

AV (F) Vo,90 AF Lo

s Hlls (S5 pale oKl alore

Omeling oS 5 Sl eoliinl &5 o o s jlal (osS
o bk el DDVP L olwa E 5 C slo
DDVP a5 wis (89,5 L aslio ;0 5l ! orsSeollad
OSes 5 (55> had Agy 00,5 by ol 4 )
3l ol ot Camgens jo a8 sl lad 5

w5 e » Crocin - Safranl Vit E «s05b0

Le0] w)ls sladlone 515l sl oS

oeling 5l eslal a8 wisls las oL San 5 ouls axl
Dy 50 @Il (lS el Sl il (o B sl

@ @ly jo g aS cdidle (oo b pleys cov la
) azxgs BB (2l Ioazme comeling cnl 51 oolatal JLss
olas C ol o T oelsgdl cimmen [VV] 8,5 cnalice
el s 5l Wl e E 5 C el g a5 wisls jlis
Clidle G5eiid b pleys Cou sld, e D3 Sl
a8 culs cdlhe b gl b oldlas ol a5 [$9] wis
b agzrloe )0 oy sl oS cudlad ladllas cnl 5o
Sole Hbls 4 Yol fpelig Lol les (ansbs
Sl c0,audgilS ) by Sll (dsS ke (1B,
o Sl s Cdld Sl v b el el
il Gl b bl g Sgne cnl 2 oogdle 008
(V] sl atsly oS 5o oSy i 4 Wlgs oo pyw
(o oo & azg bl Clld e onl ogdle
& S G503l By 9 6 5le S92 gl B pas
LAl ws

S Al
5 oMok cnl o edel Casts @S @ a>g b oplple
e glannST il g, a5 (LS adlae
2 ey (o0 B A el oog plaes 6950 il
28l 55 selaaST il slagl b gnils o5 il
Syl g oy sl (eS mhaw 1alS g Glaess
Oy ol G S BB e co Ol oole & 9> sl
Oeoling 5leslawl ¢ ol Dlilae 4y Lol cams oo 59,0 cobe
s Sl s ool pobe ol Gl esl E
QO ez bl ol 0gd eoole oy o Lyl codled

3 -Kalender
4 -Altuntas
5 -Delibas

ooyl SIS palS gl goasie la ol Jel
St ) ol (595 ey L) glanus]
by oad ol Gomd Ol g o o]
silanT glo ol pols 20l L L g (SYgame
V] et 5 el sl oSt T g
oS Sl B ol (ool o slo o (T alor
) blad o ol oz 0 Jslre eeliy S
Iroxsl el

h @ledl sl gorulanSTnond) B el
o Ol Samled 5 (S Lado el g 05 oo gt
51 ol aS il sols ylid (ol Slallas yaizren 04
U glaenST oyl 5 gemslaraSTpand oS
[¥a¥F] S o Yoo 1) 0,058, sl 0,2
S35 2 Sl Sl ol sall vg3 (LS aslllae o Lo oS
w299 O3k 1 eal Slaess gulannST o il
Gk ) 39, VF Ge & By ol adllas o
olyor 1) (roling ¥ (2,25 09,5 a5 3,5 oolitul 5518
1) Gaeling F (2525 09,5 9 Woged S8L ) (el b
L oolyor B cpaling sl oolaiwl a5 0ges cdl o ol
2 AChE zlaws jo o e (il el gusbo
SeN) w08 atihe eanS Edlye 098 b awlis
chw ;3 )1 (e (raliil g3 ol o (rizen (PS
omeling ulpls ((PS /20) @05 esalin |, PChE
Ot 50 sy S | el S w3l ke B
bt g a8 wols las Ses o | egsSie diul
by do 00udglS )l Ly el S el
olams o [F:1 05 o ol e B A (glagralg
3 aS Geslaie oS Cuwl ouls sols lis Sldlas
g BB pall cel sl 0,895 )l pgon alox
S5l eolial g 09t (oo sl (eS cllad
ol el o Gl 92 5l o By C slesabug
2955 b amalio )0 sl GdsS cdled o g LB
R AT & o IRCRYVIPNNR S PR PR U [RPOWIPL g,
pyoms alaz 5l a5 DDVP il oL San o " sl Y0
Colld o wxy BB el sl il o)indgls )l

1 -Matkovics
2 -Ora


http://journal.nkums.ac.ir/article-1-710-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-08-15 ]

e g (55w Cs;

ol o g Bl blis 31 o) oA A

S olsie B by pgm 5l e 45 a0
w3l e dge Ol oo IS b plags (I
S Yl a5 cetls il ool &) o 1y 5l alsS
Sl b g aao e ol 1, Heujbs Sy

WS (oo 3bml Cngonne cnl plp o laSlre

S50 g S
pole oLl piagh ey Chgles 5l aliws o
Oeol g ANV 2V 6 Ll Lols 1,8 5udo a5 agiee (S5
Woges ol 1) Gadod cpl el GBGl 3Y Ll
Sdzie w5 e woljoese M Wil 5l isren
@A psle 03,5 o olftlesl pyie Jpis
G pime Jyts § Sy oaSiils Jslo 55515
0508 g Sis dilenans dgtne (S p 0uSiils Sililg.>

D9 o0


http://journal.nkums.ac.ir/article-1-710-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-08-15 ]

A /(\‘) Voy90 AF Jlo Sl ol s S pole oKl aloes

References

1. Shah MD, Igbal M, Diazinon-induced oxidative stress and renal dysfunction in rats, Food Chem
Toxicol 2010; 48(12): 3345-53

2. Reece R, Handson P, Observations on the accidental poisoning of birds by organophosphate
insecticides and other toxic substances, Vet Rec 1982; 111(20): 453-55.

3. Yehia MA, El-Banna SG, Okab AB, Diazinon toxicity affects histophysiological and biochemical
parametersin rabbits, Exp Toxicol Pathol 2007; 59(3): 215-25.

4. Jahromi VH, Koushkaki MNER, Kargar H, The Effects of Malathion Insecticide on Ovary in
Female Rats, Nationalpark-forschung in der schweiz (Switzerland Research Park Journal) (SRPJ)
2012; 101(5): 231-35.

5. Uzun FG, Kalender S, Durak D, Demir F, Kalender Y, Malathion-induced testicular toxicity in male
rats and the protective effect of vitamins C and E, Food Chem Toxicol 2009; 47(8): 1903-908.

6. Casas E, Bonilla E, Ducolomb Y, Betancourt M, Differential effects of herbicides atrazine and
fenoxaprop-ethyl, and insecticides diazinon and malathion, on viability and maturation of porcine
oocytesin vitro, Toxicol In Vitro 2010; 24(1): 224-30.

7. Ogutcu A, Uzunhisarcikli M, Kadender 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, Pestic Biochem Physiol 2006; 86(2): 93-98.

8. Kalender S, Ogutcu A, Uzunhisarcikli M, Acikgoz F, Durak D, Ulusoy Y, “et a”, Diazinon-induced
hepatotoxicity and protective effect of vitamin E on some biochemical indices and ultrastructural
changes, Toxicology 2005; 211(3): 197-206.

9. Giiney M, Demirin H, Oral B, Ozgiiner M, Bayhan G, Altuntas |, Ovarian toxicity in rats caused by
methidathion and ameliorating effect of vitamins E and C, Hum Exp Toxicol 2007; 26(6): 491-98.

10. EIMazoudy RH, Attia AA, AbdElGawad HS, Evaluation of developmental toxicity induced by
anticholinesterase insecticide, diazinon in female rats, Birth Defects Res B Dev Reprod Toxicol 2011,
92(6): 534-42.

11. Kalender Y, Uzunhisarcikli M, Ogutcu A, Acikgoz F, Kalender S, Effects of diazinon on
pseudocholinesterase activity and haematological indices in rats: the protective role of vitamin E,
Environ Toxicol Pharmacol 2006; 22(1): 46-51.

12. Whyatt RM, Garfinkel R, Hoepner LA, Holmes D, Borjas M, Williams MK, “et a”, Within-and

between-home variability in indoor-air insecticide levels during pregnancy among an inner-city cohort
from New Y ork City, Environ Health Perspect 2007; 115(3): 383-89.

13. Altuntas I, Kilinc I, Orhan H, Demire R, Koylu H, Delibas N, The effects of diazinon on lipid
peroxidation and antioxidant enzymes in erythrocytesin vitro, Hum Exp Toxicol 2004; 23(1): 9-13.

14. Buyukokuroglu ME, Cemek M, Yurumez Y, Yavuz Y, Aslan A, Antioxidative role of melatonin
in organophosphate toxicity in rats, Cell Biol Toxicol 2008; 24(2): 151-58.

15. Darreh-Shori T, Soininen H, Effects of cholinesterase inhibitors on the activities and protein levels
of cholinesterases in the cerebrospina fluid of patients with Alzheimers disease: A review of recent
clinical studies, Curr Alzheimer Res 2010; 7(1): 67-73.

16. Barkhordari A RT, Hekmatimoghaddam H, Mosaddegh MD, Fallahzadeh H, Assessment of Ache
in worker exposed to OP pesticides, J Community Med 2012; 4(1,2): 9-16[Persian].

17. Agarwal A, Aponte-Mellado A, Premkumar BJ, Shaman A, Gupta S, The effects of oxidative
stress on femal e reproduction: areview, Reprod Biol Endocrinol 2012; 10(49): 1-31.

18. Shahroudi AS, Chizari M, Tavasoli B, Impact on indigenous knowledge of rural woman on stable
sustainabl e of agriculture. Monthly Scientific, Social, Economic Jahad 2006; 271:138-150[ Persian].

19. Ebrahimzadeh MA, Shokrzadeh M, Biokabadi M, Effect of organophosphates on erythrocyte

cholinesterase activity on rice farmer workers. Journal of Mazandaran University of Medical Sciences
(IMUMS) 2005; 7(1): 1-7[Persian].

20. Gaines TB. The acute toxicity of pesticidesto rats, Toxicol Appl Pharmacol 1960;2(1):88-99.

21. Edson E, Noakes D, The comparative toxicity of six organophosphorus insecticides in the rat,
Toxicol Appl Pharmacol 1960;2(5):523-39.


http://journal.nkums.ac.ir/article-1-710-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-08-15 ]

Ohlen 5 35 i el o g Bl (blis 31 ) s A -

22. Davies DB, Holub BJ, Comparative subacute toxicity of dietary diazinon in the male and female
rat. Toxicol Appl Pharmacol 1980;54(3):359-67.

23. Sargazi Z, Nikravesh M, Jdai M, Sadeghnia H, Rahimi Anbarkeh F, Mohammadzadeh L,
Diazinon-induced ovary toxicity and protection by vitamin E, Iranian Journal of Toxicology, In press
2014.

24. Garfitt S, Jones K, Mason H, Cocker J, Exposure to the organophosphate diazinon: data from a
human volunteer study with oral and dermal doses, Toxicol Lett 2002; 134(1): 105-113.

25. Yavuz T, Delibas N, Yildirim B, Altuntas I, Candir O, Cora A,“ et a”, Vascular wall damage in

rats induced by organophosphorus insecticide methidathion, Toxicol Lett 2005; 155(1): 59-64.

26. Gomes J, Dawodu A, Lloyd O, Revitt D, Anila S, Hepatic injury and disturbed amino acid
metabolism in mice following prolonged exposure to organophosphorus pesticides, Hum Exp Toxicol
1999; 18(1): 33-37.

27. Sarabia L, Maurer |, Bustos-Obregon E, Melatonin prevents damage elicited by the
organophosphorous pesticide diazinon on mouse sperm DNA, Ecotoxicol Environ Saf 2009; 72(2):
663-68.

28. Wu H, Diazinon toxicokinetics, tissue distribution and anticholinesterase activity in the rat,
Biomed Environ Sci 1996; 9(4): 359-69.

29. Katsumaro T, Tohru H, Diazinon concentrations and blood cholinesterase activities in rats exposed
to diazinon, Toxicol Lett 1985; 25(1): 7-10.

30. Tomokuni K, Hasegawa T, Hirai Y, Koga N, The tissue distribution of diazinon and the inhibition
of blood cholinesterase activities in rats and mice receiving a single intraperitoneal dose of diazinon,
Toxicology 1985; 37(1): 91-98.

31. Uner N, Oru¢ EO, Sevgiler Y, Sahin N, Durmaz H, Usta D, Effects of diazinon on
acetylcholinesterase activity and lipid peroxidation in the brain of Oreochromis niloticus, Environ
Toxicol Pharmacol 2006; 21(3): 241-45.

32. Gokcimen A, Gulle K, Demirin H, Bayram D, Kocak A, Altuntas |, Effects of diazinon at different
doses on rat liver and pancreas tissues, Pestic Biochem Physiol 2007; 87(2): 103-108.

33. Cha SW, Gu HK, Lee KP, Lee MH, Han SS, Jeong TC, Immunotoxicity of ethyl carbamate in
female BALB/c mice: role of esterase and cytochrome P450, Toxicol Lett 2000; 115(3): 173-78.

34. Senthil kumar J, Banudevi S, SharmilaM, Murugesan P, Srinivasan N, Balasubramanian K,“ et al”,

Effects of Vitamin C and E on PCB (Aroclor 1254) induced oxidative stress ,androgen binding protein
and lactate in rat Sertoli cells, Reprod Toxicol 2004; 19(2): 201-208.

35. Uzunhisarcikli M, Kalender Y, Protective effects of vitamins C and E against hepatotoxicity
induced by methyl parathion in rats, Ecotoxicol Environ Saf 2011; 74(7): 2112-18.

36. John S, Kale M, Rathore N, Bhatnagar D, Protective effect of vitamin E in dimethoate and
malathion induced oxidative stressin rat erythrocytes, J Nutr Biochem 2001; 12(9): 500-504.

37. Wolf R, Wolf D, Ruocco V, Vitamin E: the radical protector, J Eur Acad Dermatol Venereol 1998;
10(2): 103-17

38. Parra T, de Arriba G, Congjo JR, Cantero M, Arribas I, Rodriguez-Puyol D, “et a”, cyclosporine

increases local glomerular synthesis of reactive oxygen species in ratsl: Effect of vitamin E on
cyclosporine nephrotoxicity, Transplantation 1998; 66(10): 1325-29.

39. Andrés D, Cascales Ma, Novel mechanism of Vitamin E protection against cyclosporine A
cytotoxicity in cultured rat hepatocytes, Biochem Pharmacol 2002; 64(2): 267-76.

40. Matkovics B, Szabo L, Ivan J, Gaal |, Some further data on the effects of two organophosphate
pesticides on the oxidative metabolism in the liver, Gen Pharmacol: The Vascular System 1983; 14(6):
689-91.

41. Altuntas |, Delibas N, Sutcu R, The effects of organophosphate insecticide methidathion on lipid
peroxidation and anti-oxidant enzymesin rat erythrocytes: role of vitamins E and C, Hum Exp Toxicol
2002; 21(12): 681-85.

42. Altuntas |, Delibas N, Demirci M, Kilinc I, Tamer N, The effects of methidathion on lipid
peroxidation and some liver enzymes: role of vitamins E and C, Arch Toxicol 2002; 76(8): 470-73.


http://journal.nkums.ac.ir/article-1-710-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-08-15 ]

AVYS7(¥) Yo ye0 AF Lo o ol 3 (S5 pole oKy dloeo

43. Yavuz T, Altuntas |, Delibas N, Yildirim B, Candir O, Cord A« et al”, Cardiotoxicity in rats

induced by methidathion and ameliorating effect of vitamins E and C, Hum Exp Toxicol 2004; 23(7):
323-29.

44. Oral B, Guney M, Demirin H, Ozguner M, Giray SG, Take G, “et a”, Endometrial damage and

apoptosis in rats induced by dichlorvos and ameliorating effect of antioxidant vitamins E and C,
Reprod Toxicol 2006; 22(4): 783-90.

45. Hariri AT, Moalem SA, Mahmoudi M, Memar B, Hosseinzadeh H, Sub-acute effects of diazinon
on biochemical indices and specific biomarkers in rats: protective effects of crocin and safranal, Food
Chem Toxicol 2010; 48(10): 2803-808[ Persian].

46. Altuntas |, Delibas N, The effects of fenthion on lipid peroxidation and some liver enzymes: The
possible protective role of Vitamins E and C, Turkish JMed Sci 2002; 32: 293-97

47. John S, Kale M, Rathore N, Bhatnagar D, Protective effect of vitamin E in dimethoate and
malathion induced oxidative stress in rat erythrocytes, The Journal of Nutritional Biochemistry 2001;
12(9): 500-504.

48. Coye M.J, Lowe JA, Maddy K.t, Biological monitoring of agricaltural workers exposed to
pesticide: cholinesterase  activity determination, J Occp Med 1986;28(8 ): 619-627.


http://journal.nkums.ac.ir/article-1-710-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-08-15 ]

The Protective Effect of Vitamin E on Serum and
Erythrocytes Cholinesterase L evelsin Poisoning
of Diazinon, in adult femalerats

Sargaz Z*, Nikravesh MR, Jalali M?, Sadeghnia HR®, Rahimi Anbarkeh F*

!_ecture, Department of Basic Sciences, TorbatHeydariyeh University

of Medical Sciences, TorbatHeydariyeh,Iran

2 Professor , Department of Anatomy and cell biology, School of Medicine, Mashhad
University of Medical Sciences, Mashhad, Iran

3Assistant professor , Department of Pharmacology, Faculty of Medicine, Mashhad
University of Medical Sciences, Mashhad, Iran

*Corresponding Author: Mashhad University of Medical Sciences, Mashhad, Iran
Email: Nikraveshmr@mums.ac.ir

Abstract

Background & objectives: Diazinon (DZN) is an OP insecticide that one of
its main mechanisms of toxicity is the inhibition of cholinesterase. The aim of the
present study was to investigate the effects of diazinon on cholinesterase activity
in adult female rat and protective role of vitamin E that performed following
other study on diazinon-induced ovary oxidative stress.

Material & Methods: Intotal 30 adult female wistar rats were divided into 5
groups: control (without any intervention), placebo (received only pure olive oil),
experimental 1 (DZN+olive oil, 60 mg/kg), experimental 2 (DZN, 60 mg/kg + Vit
E, 200 mg/kg) and experimental 3 (Vit E, 200 mg/kg). After 2 weeks, 3ml blood
from the heart was collected with a heparinated syringe. The Serum and
erythrocytes cholinesterases inhibition activity was determined.

Results. The results revealed that DZN reduces AchE level in erythrocyte
significantly in comparison with those of control group (p< 0.001). Also DZN
reduced PchE level in serum significantly (p< 0.05). In addition, Vit E plus DZN
increased AchE level in erythrocyte significantly in comparison with those of
DZN group (p< 0.001) . A significant increase in PchE level was observed (p<
0.05).

Conclusion: The findings of this study indicate DZN decreases AchE and PchE
levelsin blood while in contrast use of vit E, increase their levels. Therefore, it
can be concluded that vit E as antioxidants has a protective effect on AchkE
activity and reduce the toxicity of DZN in adult female rats.

Keyword: Diazinon, erythrocyte cholinesterase , Rat, Serum cholinesterase,
Vitamin E.
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