WWAD LB/ Yo slads/ andy 5 cavans Jlow Ol et pale dlas

LT

tlo $95 Syl sl B 5t 5 Mg il Sl cad lelals b
(Oncorhynchusmykiss) csboS' o 5 &¥T J 3

\ . A P . Y L-:E:-\ ..
s asl; Lfb.-)'\ﬁéﬁ-L@.aAJ\)g61\),{3)\..;-)3‘)5;\5(:\)@,»4 S3ble ol 3 gams

“nafisi@pgu.ac.ir

O‘J:s‘(‘)e_aiﬁ(w)uﬁkb&id‘d‘wJu%bm\sjg \
Ol O s o08lES s 3 5 BOsele SlEaS Jlojlis S (SN agle SlBSSS diiingo Y
C)‘Jﬁ‘ (gD 83 ¢ g g3 u“’)l"""‘ ABT LA R

\Y‘\O@J‘wﬁ:uﬁx%é_g‘)u \Ya\‘;)x).e.ﬁb ZQ.&L_fJJ'c_ﬁJL:

oS>

OS5, T U5 b S bmlly S5l s s S Sl Gl G ol plsl Sl s
o axkd V0 Sl e 5 el el 88 Sl s ST 25T Calel Cyp bl a5 5 (Oncorhynchus mykiss)
5 (LCosp Ol doys Vev sV e ¥O) ioloyT Jls F ols s 0 s D? YO IYOEY/YY S5 &:.{’»L:» LT el
G5 SRl Sl ol i 5 S 5 T s G 8 e 4 LSS aw uld les e s aals Ly K
(Il Lngin g 3lin 5 2o S 5l 5 o pen s i 5 305 Slad S sl o 5l LS s S )
ST sbms OVl (2T Gl bl 53 S ol pen buge clile 5 Sl L o0 e
3 oS s polie 5 i (UGS a3 Gl sl IS e Bl (1580 L sk (P<0.05)azls
Ll b om ((P<O.05) Jblas ool axdls Js5 e MCHC 5 MCH (b, 556 cpiman «oy S slon
5l b o bl Lbliae Ol 5 MCV Bld s 8 eaalin 35 5556 95 sl 55 Osa3T 5,50 b leg
GalosT ol 53 s susn susSTB b s b w2l e e ol (P<0O.05) w58 saalin byl b
il & b, ST ales s e isls OLES |y 28l Wy ST e clile a5 L b, STl el &7 s 8
semy 5o S cale ol 1 (Ve o VOL) YL cdale oo b (00 9 YOR) mol cble gs s Jls gae D=l WBC
ot AT el Uy e o > a8 L5 Olale et clapSTh s ol ol dege by oD

ol 0 T Sl 5y 5 olazs] 2

(59 $oygSh olad] ui el IS Oncorhynchus mykiss ks 555, (Y1 55 ale : guudS lods

Iy s
ARAR



a3 ISU gs GESAle ula oial glgatate Haals

OLlSea 5 ol s

N-(Boutaxymethyl)-2chloro 2-6-diethyl
le ¢5> ISGgy (ROy, 2002) <.l Acetanilide
G d5S sl &l wlsbilg s le (25558
slo e 5 LS slo ale ojlitie e o) pla
Al ogd (oo oolitul 92 5 @i &)lie 30 S 2 G 5
(S Sl olS s p3 a8 @l e & o
32 b A e e 536 OYVA (Glsgye) o)l

sz o5l as a8 )5 )18 (o) 0 090 il (Lale

19,5 o)Ll 55 0le0 4y g3 oo
sloiell 5 Fr sy Mls 85 dle b
5 SV, 258 by e ol )0 Ghdlsilen
Ol 2 g e (YA o Kea
Jousinn 8IS ISTigy o 4y s plasle Sojglylen
5 CeSPles omglSsen 8 slasds (P<0.05)
U5F MCH 3 MCV s ine il 5 MCHC
2 S Ssles 5 Guslises RBC (e 105 00
ATHE o Sy 3 &5 N Jsene 505 (L
5 Jenkins  Lwg js wog 43S 13 Tl

Al oyl (VoY ) e
5 Sidslen looasla g5, ISV o JS G5 | o 50
5 MiKUlakos  Jsens 55 owlibedly
RBC 500 45 0l aseice 5 sy (Vo M) San
o il 3L T pmslSsen 5 MCH MCHC
lawy Ll MCV 5 PVC e 5 asily _als
sl Sogll il jo 55l sloJae sl ool aiS o
2 ey Sidem OISl oy p g aeden;
ol 5 LS Ll e bl slaasls
3 gty rpdshiie 5l (S plpe 4 Wls o
Ol (rl )3 45 5.5 Jl 8 4z g5 590 (wlidpw Slalllae
s Sl dallln slaily g 31 2 5
Sl dne Jlons (aemma g0 Dl pdS ) S g 03
o S o Jes 05 39250 Codhe (sabl wiile 4 g
21y b SLMB Wl oo (S95 slay S pomins

0dws GMJL)

! Cyprinuscarpio
2 Endosulfan
% Alchlor

EVRVTY

JrsS plate 4y 5 (55,5L88 ) Laas Lo 15T o5
a5l oo colaiul Lol Wigds oo 00y I8 4y LS Ul
5wl o,bls 4 1) iy codle b Sl sglis
Czge g Ol Bampd Sberge p (pwsSae SIS
5 P e e s SOl gl (Sol
Sloe S5 OYVY i, 5 gomge NYAS ol
197 Jlo 5l A5l plsie 4 optae alierd
Sl Soz 5l o 9 12T ams (b o g lel ol
v o i Lol 28l (b1 (g mmy j3b 4 pgo
Sl bl &8s oole 5 YO+ dgu> fgeze jl aS
2bl 3 Ol 5 Y0+ v d90> 5588 mhan )3 00l @595
OliyglaS Brae 9)90 595 Jlodb slaplinl (55,5Le8
Arjomandi et al., . Tavakol, 2007) 5,5 - ,l,3
OYYY s, 5 (sgmge 2010

Comnw Ol3E ol o aptunwsST oolad ax S
0 el ol bl ses el b isedl
Lok Sl g cul min Gl 4 (ol GlapiunsS]
i oy Lol slaal b Sogl
SR Gz g 990 1) Loy giSDL g5 9 Loy siSdL g
oS b ol aze e OYVYE (Jlgs)S) wims oo
e oS ) Sy g0l sl Jelse ¢ sl
e 5l plale laml wd, Jole a8 else
(i odes (S Sl 5 prans s pgans )T oo
o ) A wies lele 55 Caegene dbml else
3 oo b aSedl sad giluley gl oole ol
Ngdige L) ey Spe s o5 Sl slocbile
(Sanchez-fortun and Barahona, 2005)

b 25 el glgl 5l o yob soliiul 5 4, (o Bjpas
05 Dldg>ge glgl g lamme a4 ol ol )ly el
30 SUg iS5, cale oolaiul ogd oo gt ST
Sbpye a5 098 (oo Sl 4525 Jlod mip gl
sl ol g g,sliS b ol j b Lz )0 suile
S gy ol 555 sbys Sl 4 )

Loyl a3 an, 5l (S la aSdale o )
Ol bt Jseyd aS il e LISUsy iSale
Yoy



Ol oM gale alae

il 5 05 Y INDRYINY s oSila L YT 33
ol S5 3S1he 5l (S5l e il VYNEYAF Jsb
3 Sl WY 51 S 0 5 ol ,B o)l il o aigs
Oialesl bl oo 4y (5nST JgmS & Seme (350
ale gl oBlialejl 4y 09,9 5l leale wiad Jaiie
sbie 4 cele VY G 4 was Ll Lo gpdy
Ol 5l omp g wiais (olid sl 9959 5l (555l
039 VIOT Slyee & pae 7 g oo 7 59, )3 )L ¥ (20lie
39St jgo & (B 0> (L3S D90 0kl) 0393
VY sl oS, 5l EX-GT) jlas] codle
Dole 0,98 285 B Brae Sy9e 9 syl slan
SLSSE s Soe cnl o Lesle 5 39 59, & sy
4 g ailyg; Oyge 4 la SSU Ol g wad (55l b0
Nafisi and ) sleasl wlol p ao,s dwo Gl
orbonssSs 58 sla 5151 Lol ses (SOtani, 2008
G a5k oad (g pSoslal ailjy; Sjgo a s O
Jslo 5emST i 53 pF VIO--YIVE aiels o o]
VOEF aals jo Ol &)l am 0 i) 0 0,5 (Lo AEN
Al s VIVO-AVG als jo pH 5 o Kiile ax o
odlel slops 5T e o (ole cgeallol ol ye 51 g
Slopg,lsST o ol o)ly Lialeyl bl slp oo
) FA az B iyl 5 b el Y cosds s
3 kelo 5li 9550 iemST (el Sz 5 003 S
08 b (Sgil> eslga g5 5l (molgr (635 10 pien S
P eSe e WY (295 Glea (o0 wlggls +/F
Al eolaiwl Gb e VYV 2y jlid g agds
Ol oolga ol (Nafisi and Soltani, 2008)
baly oga 5o Ghalesl oj90 Jsb 5o 1, iSSL (s

sl oS5 gl

LCso (ymni J'-?.L"}T
50 LCspol> cons &l 31 ioles] el 1 al> o ol jo
polie cpond plite 4y 0308 et LS (055, (Y]
A% 5 VY FA XF slagle; jo LSUg pm ooisS clale
S YL e 209 5led B 0 (plo askad VO el
Yoy

O o) Sgzse b 4 odd obml ol boalal,
Slivgas  0aliS uSsio (9> akd  Kiagh
Sojglgilen slaarli 5 sl oale (8l pwlibn]
Slyeass (s (gl (oolin jlons o el loie &
oolitul BB ou¥l helse b axlge 51 any SG3sls 508
Conody Kby o5 sl oy (K0 Ojle 4 aiiee
Adhikari et al., 2004) wie ol cods IS
slaedls ole ,o (Maheswaran et al., 2008
Ohgn Same 3l gl jo LS Cais 55l
st 5 oglbe oadlBl bylyh o azgs b VIJGE ale
b5 ezl s ooy, o il bl )5 cosli
OSed 5 sy il ) ol adl 5 1S
33T WS et oS (5655, YT ale (OYAS
g o olop slale (590 &)l ST Ldysn lale
L olpl oy plale (iygn &)l doys do Ly
L as (WWAR (ooblyy (omdd) Q25 o ol og5u
0979y ol g A ol goladl 35 4 azg
Dglite Copmla g (55,9liS 50 S Sl pgans B ras
ool $y908 pyem (nl 4 il (e 0 Gleals
lides i 59 lals ool sl (wlidpw slagiabes]
35 Ojge Dolate slerlale L

ouriS L ool Coons i ols Gudsd ) Gan
oboale az (g9, JMSUg aSale ( LCso 96 h)
ol Sigdglen ful owyp g oSS, Y5
adle Mg ol v sla cdale b ale

L gy g olge
a AEalesl Lyl o VWAY 5oL o i gl
$loyyiSl p SLg ol Coons IS L)1 jslase
G paliS eaSisle jo leS 55, &Yl J@® ol S9>
28,5 plowl gy oyl gl olSails ab wlie
Qo yd Fo ogls az o b JSgy s (ool 950 0obe
Gle o ol 4 Ggedsel Sjge 4 P Lol e
o o2l 5l s ol (65)5lES paens oK )8 5l AS
2 9 LCs0 96N (sla b3l (sl ()] P> b ol jo
oo azu axlad V0 Slows ol oolatwl Se> sla, gl



a3 ISU gs GESAle ula oial glgatate Haals

OLlSea 5 ol s

S led b yolyby (505 o5lusl Gl b9
L s omslSaen Cuglow B9y & GmslSgens S o5l
L coSolon 5 085 Ojgo (uSilys Jolowe l ool
bug o fSgles 95 sle Ay )
g 30,8 JoudS 0 6,.5elWHETTICH 548 6l
lp o Ghled bem Y aliwy 4 i 55
oaddll)l sladse I lazmss slaadls aule
a5 ,le a5 o eolail (Kopricl et al., 2006) Lawgs

)|
o Syles e s X 10
MCV =
ot ol JodF Slass
il ety X 10
MCH=T"7"7""""
ot el oS doas
miglS s X 100
MCHC="T""""""_
ALY P
Sslel Judxi g &y

5 Sy el ol LIS b B L G ool
dobre Joll o ools Ldod 5 wies oS |zl
L g SAS 158l e 5l eolal b jlre Bl ol g (nSilea
ANOVA 45 LS, il g 4 5 kel o, 5 ool
sxe P<O.05  polie g 8,5 &y90 LSD (905l 4
el sl osls oo g s (sl o8 (Al
el G295 51 AU s oy po Olple e 5 Sy
5 4355 sl I ] EPA alwgs 45 Probit program
5 oo Samgemns 5 (SBU s 9 S e sla ools Julou
Sl s slr 6l ol o obpl sl s glabe o>
ooliiul (0,5 A0 Hlpebl mhaw L) ol sass b

(Aydin and Koprict, 2005) ays 5

Ferl™
Sae 50 LCsp a5l ool Cewds mlis wlul 5
YO YT 53 olals 4z ggy MSlg mu el 45
(MAC Value) jlxe clale iSlas 5 o 00,5 L

238 G il )0 )5 (hea 2 V0 55 e 0]

Ve ol 1S5 e sl g axkad Yol a0 0ud e
IV 00 Gho slacdale b re 0 B0l 265 dnkad
V Do a5y (15T 2 p)Sekeo + 10 5 + /YO
20,8 cud olal olaws el YT 2 5 00l 1,8 celis
Sy el A% S 40 JISLg paw LCop al> o ol o
5 b e i) 3 08 hae YO VT U3 lanle ey
se clale mShas e g el 47 b LG polie
5 Bad aseie (Celw 17 Sow ;0 LCsp ol5e 7V 4)
ool adtine gl clale SU Cod jg, £ Do 4 Lole

x5 13

S a1 (g 32 Gy Lo
a5 halesl 08 T s plale (lel pgs al>pe 5o
S 5 LCsp yliee doyo Ve 5 VO b (YO Ojge
YLl 20aS 6l 455 4 ol e dall 09,5
il plaisl S5 4 abe daks VY ol 5,155
s w5 psylsST 10 5o (Bolal ©jse a4 lesle
S FA L S 09 yie lo FoxFexFe la gy lsST ola
GEYD) e atine gla clale g ooad ol
YE (o )0 oS e IYDe+ g </VAYD /\YO-
5 0 0ad o)l ol @ plale gile by 51 3 celu
Cod gy FoDae 4 el (L3S Ojse j0 polee

A5 S )5 S slo il 3G

S35 09> 9 Gy diged

4 ol axlad O sloss 1SSy Sialesl 0,90 LU o
i9r 5l Sede ke a4 g bl Selai o0
g51.3.&7 YO M.IQI.CLMJ;)QBJ)‘ o\)Lb.'Z....)‘Lf u,afuw‘
Sl g 0l i (VYVE (lee) s 5o )8
o g S8 el (6Ks3 e A8l wuy9 Gk
ao,le g 50 oy ol gla dgd s 1) o5 5l
4 $59 g Olalllas gz 7 gol> lo alaize 1o g
RV SR S I

Yo¥



Ol oM gale alae

ool 5 il el JSlsy S dile b oy gla Sl
Sy by VEIVE BNV YENE RNV o3,
Sy w3 905l slajles ple ;o o Seilen oy
Sl gwyp (P<0.05) wdl  zalS (g lo e
Sogll a5 ol plad zson wphe slaJslS ol
o JsedS e Lol cal ISLg aSile b aad
WV Y e aals 0g)F ,0 YA /N5l ades
08 ISlg oW il o xS e Lo o Jlia
oSaale cble a8l LS e o Seles Gl
dile (P<0.05)cily _zalS (g s ixe g 45 IS by
R atl Glayesl jblae fall co HISEs (A5
50 MCV ol &S g9k (p<0.05) o 95
YYO/-YEVAA 4 sals 09,8 0 YOV/APEV/AH
SIMCH (liee 5 2l rals s Sogll jo yxlsied
DUAYE- /Y 4 sals 05,8 ;5 p,Ssw VYF/AAL . /FF
58 MCHC i (eizmen w2dly 2olS 0568
YOIFFPE YA @ valis 09,5 ;0 duo,0 8-/ £V/YYF)

O Jgaz) Bl zals s Sogll o a0

skt o> slaygiS Bl (B (o 5l Jol> @l
5 ol gon Gliee i 9 50,8 SlaJ5ulS olaad Jod
erslS5an (ol gt o polis 5 Sy Syiles
Ol (JolS (mlSgen bawgte bale 5 (JolS Lagie
Cild 3529 (5 Ll Hlobiee M o )las s yo aS olo
Sy e clale mlEl L () Jsaz) ( p<0.05)
sle paals Wy, el (g 8ol S sle,eiSE
50+ o YO/ cloylos b walis Lo s loline Sglis
50 IS4 LC50 96N (15 Vo7 5 VO ol b
O MCV Ll 5l a0l 551 g0 oyl
sanlie )lay plo 5 wals Jlew o o)lel lolixe

(p<0.05) ws 5
Toron SoSgles 5 Gmligen (lie (Sl (o)
oS ke baas Sodl g ol Lls a5 ol las
Ol s cel (LCsp ylye Ve v ,led) ISTs
5 ol oS (55, YT U5E plsle az (slSsen
o 3 )8 FNYE [+ 4 VYNFE/ER 5] T e
30 CuSgles aoy uses ! ool als o]

,....b caxs (Oncorhynchus mykiss) oyleS’ vy YT J38 olabe az o 5g0giled gl ol )l opusiloe dmglio - Jguo
(mean*SD) WS g5 g Sl caxi g (LCsp oyl o 7.9+9) s> grcdals

v !~l ':
MCHC MCH MCV WBC HB HTC RBC
gL rvpew
(LCs0)
O« YAV TE \YF/AAR £ /5 F YOV/ASA V00 YA/Q 3£ /7Y VYAS £ F] YENFR VY- SAFR k) aals
FYIVEL 1Y /YY 9Q/YFP A+ YYO/ YO £V [PV YEVYP £V vyPEvy YAPYP /) ALY AT
YAVAP £Y/TE AVIVOD £1 V VY YY-/E\PEY a8 YABCHBY VVCEY. VA/TYC £1/F) VAP el /0.
YOIAYC /08 OAIFC £+ AN YYSAYPLY/a5 YA Ty /sq (A TIAT VWS EY 8 e YA
YO/FSS £Y\A 0A/AY° £+ /B YYO/- YO £V /AA NASEE RREDE \EIYSY £V /57 NEETN ARE

i s i Sglas glls s )0 B Jlal mhaws 4o gkl Ll i o 40 S i Bgym 6l sl Sike

gledl o> 5o 503l 5 aald 09,8 93 1o 50 5enST lne
3 b e )3, Dl oy mls il )8
o ol Lol a5 35 (e @l oo olale
chale GolBIL g wal Gbo )l g jo B85 1,8
Ol aS wiah i OS> g0l s sl Hlao e
Gl oad S35 Ko laime 3,155 0 o)l

ARAYA

-
am 0 ASUs ASale alicaesene (agh cal 5o
2 ol 58U L ohen (S iS5, @YIJB olele
R addlas 0,50 S5 slo,eS S s g (b
ATy o b 2y Congonne ialojl 55, £ (b .cd S
Oiad i odslice walld 09,8 o Sl ag5 &



a3 ISU gs GESAle ula oial glgatate Haals

OLlSea 5 ol s

Lol o o385 oo 5l S 0,55 b gl gen clale
, (Nicula et al., 2013) wiS o s 095 Ldss 4

Jaie ol o Blg aw cdale 213l L ol adlas
L gals onl el 28l 5 plale (95 sl gen
Sl G 30,8 o oS oo ol S 4 olg oo
Vede Jlo yo olKen 5 ZUtShi lawgs a5 audms jo
Jolss “\"‘9'\5“ ou\.;.lYT aS ous RS 6duw ‘nl:u‘ a
6LDJ5...1§ u)...mfl J.o.‘> M.J)b g9 09) o ‘) 6).0...4‘
2ol Ol lp (Ble azis )0 taws 2alS ) 503
250 3l 50,8 GlhazsS 09,5 ol3T 5 ilugss 4 gy
JPOMPRCCIONC R IC R S T NIV gy
alllas 3 a5 Sgei Ll Glgi e o 3 slaplul
s wiles Gilegss glanlp o ol
590 —=>30 «(Ololade and Oginni, 2010) le Js.l5
cble IR L plren (G55 laypSh (LualS W)
oS gl 58 6,50 bYs aldl .l eads ISy
Sl b leie 4y a5 Cewl 00l 1S3 e gl JsulS
il o @ o5 (oo 1) 095 50 308 sladselS olaas
B ol By o i8S 15 lale tal o
Narain and Srivastava, ) sls cous sanVl jga>
(1989

solie 4 Skl MCHC 4 MCH MCV sl
sl Jol5 olass g 2o Sgilen molSgen slayiall
2 et Gilplo il o aaly G5 50
@ 08B dw tnl 50 S e 0l S5 gla el
ol> adlhae 51 Jol> mls L Glay o0 008
Jolae zals YNV oy o Ken 3 Mekkawy
oo 45 5 LIMCHC 3 MCH MCV ;.
= R L. . R
OIS Jed S (o 50 ead ool I3 ol
GHIS B 20,0 a5 Cuwl oals 5,155 yizmen ai0,S
crge Gt eSS AT L Jsans 155 ol
;5 MCHC 3 MCH MCV sla el )by joline tals
Saravanan et al., ) ogd o JyoS s b awslic
4 MCHC 4 MCH MCV ,slis als (2011

1 . . .
.Clariasgariepinus

Svobodova et 5 \YAY e, joligs 5 (Slalw)
2 obele ez b 5l 6,50 o)l @l., 2003
aSJ gl ool chaw oz 0 Ll eolgple Ul bl
Sylge iz (plaw A Shw g G363, ok slo
5,5 o)Ll sl au lg5 oo 45 vy (6,500 (sl onmlice
uaM \ O)Lo....:: J?“\? PR :L:“)‘ C"L"' 4 d>g8 L
ASBsy s Sl Gial33l b oo Slen 5 slSyen
Py obabe a5 was oo lis yel plaidl el
b Sl lelase 5 003 Gg505 Ly s waid 513
e e LI R R
OS] Jasl wlss ole s9d oo el a8 ol
Gl sl slass a5 ceul oad 5,15 s sl a3
Jds 4 e looauVT b agzlee ,o (ale siiw
Hymavathi ) sl e (iali8l o elbs s S5 ,o5
b ol s 4 K8 &,k 5l (and Rao, 2000
GIB ] 58 sladedS 5 malSser wdy Gl
Lol cde (&Bly ,o (Fareé et al., 2009) sas
s lr ot B Wy 508 slaazst Gl
o ol g Gl 4 e 1 5o Sl 5enST lai
Svoboda et al., ) aib s ;0 345 0,033 e 51 Ll
S5 b L b s a8 (a8ls ol s gl (2001
Sl slS olowi ogs yieS g oo odalin 348 ;953
w5 4 plgee | Sty SVL slacdile o Sos
sloalal conl by ead Wy o> slaJslS
o 3> 0 oS g b eman Ll sanSadys
2al5 56 (Shah and Altindag, 2004) sls ¢
O3k 5 Jsb Jis wiles ganb laoan¥T b
oals ooly las M3 lale 9> oijleads slo Ll
Mekkawy et al., A\Y2) (), Ko 5 15 (gourw) Conl
o Sles RBC Jole uals cel JSTg w0,
Sgdso duiw 2o ;.0 MCHC 3 MCH (105l5 500
OYAR ) e o SlasY 59, 759)

Yof



Ol oM gale alae

w290 0,039l )| pgans aSls LS @S 5 0B (o p
Colled rals cely oS wigd oo 2le o Sl
@l 53 (F9% 5 e a3 g adgl slaigs L
(Khattak and Hafeezn, 1996) ss&

295 89y Oebize K00 g GBS pl @bl 4 axg b
ML o &5 S g5 oo plale plo 55 g Olale
Gel G5 o5 cxee mr Sl b 25 Gle
JolS o Ssiles (mslSgen G55 Gl )l
Giuxi 3 MCHC 3 MCH MCV 505 JsulS cosi
Slalas 1 005 oo lale (o (ool i (o
G Sl G b ailBeg; 50 e ol polie ool
R NI

&b

Sy ebiiag S VAP LS GOl wg ol
Amao TVY (g5, 526 05 Joblr

cp o Slae¥iey T T ol ol
chale o YAV (oleadlpl g (S
cale g gibs 1S ey (LCso 96h) saris
O P T S S N
s oode  ao(Vimbavimbapersa). Jos
SYFN Sl Qo ledipgn Sl

(o) T oSywogy o3iolry e b gdarw
G 9o, 2 orske Sl b AYAe
S 55y GV plale az Jg5 slaasle
SV efobras (ol ojleds il Jluoedld aloxs
A

Sl allhe IYAV.Z (oodwyygluiigds e o Slhalu
sl 5 G sl L (Sr o osibes
(Acipenser sl L wy, ol Wb
WOlpl ebys o g psle al=e guldenstadti)
NO-£0 Slxis o\ ol

WWAS 7 oD sl gdlo ey (gig oWl puoss
Pl e VI3 ol (b9 &)l (5)9l09m tomins
Oeenteds OVl asgazme T F5e Jelse sy s

YoV

Slgio yols aslllae o JBUy jea> s
&ly > 9 w3b (g Sbe g55 5l S9>pS earasylis
ol a0 b ean VI blae o by STy Sl
JLos 4 o Sgiles polie 5 (glSgen 30 8 sla s lS
Vaseem and Banerjee, ) oil JSGg g ol 5l
b sbdels el s e 5 (2012
4 a5 Wgdge oyl Cel o Sgilen 5 (mslTsen
Sras syl ;s 5 ol el cage 055wy
U (oS Wlgoe Jalse (nl plad oS wish e 102
James and Sampath, ) oS sasads 1) san¥T eols

(1999
GSale 5 ognibs iSepiasle e (gmyp
by’ J5S ol (ale a5, GSUs) zle
b 5 28,5 plosl (1TA1) lSen 5 (6 mlsler il
69y Mg 5 ossks sl Caew (i a5 0lo lad
TR plp e A JeS el (oS Y B Gleale 4
Slss g9 ool Yl 0y 2 0 05 Jo </ o
o Jlxb g adS laies S8 e e ST 51 (S50
Sldlas plo g aslllae ) mls 4 azgi b ol by sl
4 ,SEs a5 3,5 (65w iz Ol (o0 0)L81 0590
JP eolaid pé (poml pim Bend o ge odes 55k
Skl oS Jodo a4 Wl (oo ol (pl a5 e (o Y]
Yo b ol els lg 8y cews g jleiss
2 RS IR by s gl g e clile il
oke(133)) LSes 5 Oh a5 L oil e oo
Obpl Somgonne ;3 IS 236 Jalge 51 (S a5 w8
b sl clale b me jo ol &5 LK .l e
9 99) o Jelod oale Suaglio (o He e 4 wtly o
S oo o ale 59y B Slp S o o
Oadsl Olye 4 plale 93 50 gl gen clile ol
95 Sl (gow Slge b Cugone & Dlogge (nl Gl
Oy B omglS o (05 (25 a3l cnl Sl
adlas 000 o 7, b ool S clale
Cyprinion wabosoni 455 , sVl 36 6,500

! Acute toxicity
2Vimba vimba persa



a3 ISU gs GESAle ula oial glgatate Haals

OLlSea 5 ol s

Environmental Science Technology, 7(1):
175-182.

Farré, M., Gajda-Schrantz, K., Kantiani, L.
and Barcel6, D., 2009 . Ecotoxicity and
analysis of nanomaterials in the aquatic
environment. Analytical and Bioanalytical
Chemistry. 393(1): 81-95.

Hymavathi, V. and Rao, L.M. 2000. Effect of
sublethal concentration of lead on the
Haematology and Biochemical Constituents
of Channapunctatus. Bulletin of Pure and
Applied Sciences, 19: 1-5.

James, R. and Sampath, K., 1999. Effect of
the ion-exchanging agent, Zeolite, on
reduction of cadmium toxicity: an
experimental study on growth and
elemental uptake in Heteropneustesfossilis
(Bloch). Journal of Aquaculture in the
Tropics, 62: 222-229.

Jenkins, F., Smith, J., Hajanna, B,
Shameen, H., Umadevi, K., Sandhyra, V.
and Madhavi, R., 2003. Effect of sublethal
concentration of endosulfan of
hematological and serum biochemical
parameters in the Carp (CyprinusCarpio )
Bulletin of Environmental Contamination
and Toxicology, 70:993-997.

khattak, 1.U.D. and Hafeez, M.A., 1996.
Effect of malathionon blood parameters of
fish, Cyprinion watsoni pak. Journal of
Zoology, 28: 45-49.

Kopriicii, S.S., Kopriicii, K., Ural, M.S.,
ispir, U. and Pala, M., 2006. Acute
toxicity of organophosphorous pesticide
diazinon and its effects on behavior and

some  hematological parameters  of

w90, oBuils Lol nl (65,5liS (goladl il s
(S3y3LaS 0aSLsls gien

«Segy SL ol 0l (ol ep o SlandY 39, &3
le 506 IYAR e plo (soud ) p oduw putd
» Sidglen glayall 5l (S p n LU 25
o sty sy s ke alma i ol
DY-50 Slomias « sl o late oyl

oRisls wlylal . g55)ms 0 g5y NYVF.C ((Glgo S

w2 YV ol

S39MS 5o e ASEETAYYY .0 sy o s gmge

e Vol g oy L ool 5T oRisls ol jLacl

Pg st Bl Slade asdlle NYVF L6 (st

5 Shesy Al oS 555 YIS () 5t S

APYNF e amin Fe-F) olad o Swijle
ole Gy o slotal, IFARp 53l guun

e, kel ollasl S 5, Y1 Jj3

PVFD pg0 Ol
ohlatl )9aS slre pgems Cawd ATVAL (b9,
e YTY.obls Lis olejle

Adhikari, S., Sarkar, B., Chatterjee, A.,
Mahapatra, C. T., and Ayyappan, S.,
2004. Effects of cypermethrin and
carbofuran on certain hematological
parameters and prediction of their recovery
in a freshwater teleost, Labeorohita
(Hamilton). Ecotoxicology and
environmental safety, 58(2): 220-226.

AydMn, R. and Kopricu, K., 2005. Acute
toxicity of diazinon on the common carp
(CyprinuscarpioL.) embryos and larvae.
Pesticide Biochemistry and Physiology: 82,
220-225.

Arjmandi, R., Tavakol, M. and Shayeghi,
M., 2010.
organophosphorus insecticide residues in
the rice paddies. International Journal of

Determination of

YOA



Ol oM gale alae

fingerling European catfish (Silurusglanis
L.). Pesticide biochemistry and physiology,
86(2): 99-105.

Maheswaran, R., Devapaul, A.,
Muralidharan, S., Velmurugan, B. and
Ignacimuthu, S., 2008. Haematological
studies of fresh water fish,
Clariasbatrachus (L.) exposed to mercuric
chloride. International ~ Journal of
Integrative Biology, 2(1): 49-54.

Mekkawy, 1. A., Mahmoud, U.M. and
Sayed, A.E.D.H.,, 2011. Effects of 4-
nonylphenol on blood cells of the African
catfish Clariasgariepinus (Burchell, 1822).
Tissue and Cell, 43(4): 223-229.

Mikula, P., Mpdra, H., Nemethora, D. and
Groch, L., 2008. LASSOMTX (Alachlor
92/. WIV ) on Hematological Inddices.
Environmental Contamination and
Toxicology, 81: 475-479.

Nafisi, M. and Soltani, M., 2008. Effect of
different dietary energy levels and feeding
rates on growth and body composition of
fingerling rainbow trout
(Oncorhynchusmykiss),  Iranian  Journal
ofFisheries Sciences,7(2s): 171-186.

Narain, A.S. and Srivastava, P.N., 1989.
Anemia in the Freshwater Teleost,
HeteropneustesFossilis, under the stress of
Environmental  pollution.  Bulletin  of
Environmental Contamination and
Toxicology, 43(4): 627-634.

Nicula, M., Dumitrescu, G., Petculescu-
Ciochina, L., Banatean-Dunea, |., Marcu,
A., Tapilaga, 1. and Lunca, M., 2013.
Subsequent  Study  Regarding  some

Yo4

Histopathological Tissue Changes Related
to EDTA Experimental Exposure in
Prussian Carp (CarassiusGibelio).
Scientific Papers Animal Science and
Biotechnologies, 46(1): 265-272.

Oh, H.S., Lee. S.K.,, Kim, Y.H. and Roh,
J.K., 1991. Mechanism of selective toxicity
of diazinon to killfish(Oryziaslatipes) and
loach (Misgurnusanguillicaudatus).
Agquatic Toxicology and Risk Assesment,
14.343-353.

Ololade, I.A. and Oginni, O., 2010. Toxic
stress and hematological effects of nickel
on  African catfish,Clariasgariepinus,
Fingerlings. Journal of Environmental
Chemistry and Ecotoxicology, 22: 14-19.

Roy, N.K. 2002. Chemestery of Pesticides.
Indian agriculture. Research. 346 pp.

Sanchez-fortun, S. and Barahona, M.V,
2005. Comparative study on the
environmental risk induced by several
pyrethroids inestuarine and freshwater
invertebrate organisms.Chemosphere, 59:
553-559

Saravanan, M., Prabhu Kumar, K. and
Ramesh, M., 2011. Haematological and
biochemical Responses of Freshwater
teleost fish Cyprinuscarpio (Actinopterygii:
Cypriniformes) during acute and chronic
sublethal exposure to lindane. Pesticide
Biochemistry and Physiology, 100(3): 206-
211.

Shah, S.L. and Altindag, A., 2004.
Hematological  parameters of  tench
(Tincatinca L.) after acute and chronic
exposure to lethal and sublethal mercury



a3 ISU gs GESAle ula oial glgatate Haals

OLlSea 5 ol s

treatments. Bulletin of Environmental
Contamination and Toxicology, 73(5): 911-
918.

Svoboda, M., luskova, V., Drastichova, J.

and llabek, V., 2001. The effect of
Diazinon on Hematological Indices of
Common Carp (CyprinusCarpio).
ActaVeterinaria Brno, 70: 457-465

Svobodova, Z., luscova, V., Drastichova, J.,

Svoboda, M. and Zlabek, V., 2003. The
Effect of Deltamethrin on Hematological
Indices of Common Carp
(CyprinusCarpio). Actaveterinaria Brno,
72:70-85.

Tavakol, M., 2007. Environmental impact

assessment of diazinon in rice fields (a Case
Study on Amol Township Rice Fields),
M.Sc. Thesis, Science and Research
Branch, Islamic Azad University, Tehran,
Iran.(In Persian).

Vaseem, H. and Banerjee, T.K. 2012.

Toxicity analysis of effluent released during
recovery of metals from polymetallic sea
nodules using fish
haematologicalparameters, In: The
Functioning of Ecosystem. Edition: 1%
Chapter: 13, Publisher: INTECH, Rijeka,
Croatia, pp. 249-260.

Zutshi, B., Prasad, S.R. and Nagaraja, R.,

2010. Alteration in hematology of
Labeorohita under Stress of pollution from
Lakes of Bangalore, Karnataka, India.
Environmental Monitoringand Assesment.
168(1-4): 11-19.

k&



Iranian Scientific Fisheries Journal Vol. 25, No.2, Spring 2016

The effect of subacute concentrations of Butachlor herbicide on
some blood parameters in rainbow trout (Oncorhynchus mykiss)

Mahmoud NafisiBahabadi *; Shahram Dadgar?; Farahnaz Lakzaei’;
Zhaleh Mohajeri®; Razieh Abdolahi!

“nafisi@pgu.ir

=

Persian Gulf Research Institute, University of Persian Gulf, Bushehr, Iran

2. lranian Fisheries Science Research Institute (IFSRI), Agricultural Research Education and
Extension Organization(AREEQ), Tehran, Iran

3. Islamic Azad University, Bushehr, Iran

Received: September 2015 Accepted: April 2016

Keywords: Rainbow trout, Oncorhynchusmykiss, Butachlor, Blood factors

Abstract

The purpose of this study was to evaluate the effect of Butachlor on some blood parameters of
rainbow trout (Oncorhynchus mykiss). 150 pieces of fish in five experimental groups (25, 50,
75, 100% dosage of LCso and control) were exposed to various concentrations of the herbicide
Butachlor for 6 days and changes in the blood parameters were studied. At the end of
experiment, there were significant difference (p <0.05) between experimental treatments in
terms of their number of red and white blood cells, hemoglobin and hematocrit values. MCV,
mean corpuscular hemoglobin and mean corpuscular hemoglobin concentration. The number
of red and white blood cells, hemoglobin and hematocrit values decreased with increasing
Butachlor concentration. Also MCH and MCHC showed decreasing trend by increasing
percentage of Butachlor. These two factors as well as MCH were significantly different in
control compared to the other treatments. Regarding MCV, an insightful difference was
observed between control group and other groups. Increasing Butachlor concentration reduced
every studied factor eloquently. Moreover, in every factor except WBC, there was a
significant difference between low (25%, 50%) and high (75% , 100%)concentration of the
Butachlor. Evidently, change in different blood factors of fish under the Butachlor toxin had
cause a reduction in their protection system and mortality.
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