W

\\i—\wmwg\r‘\ijl.ed ZJL«.J*»J. ;J‘gb wjﬁ_wlﬁmw

Aphanius ) &35 395 Blo WS SO 33 (3 yio il Chow 31 (5399 g Lod il
(sophiae

g Z Y . \ - .
6J&‘Msf§)ﬁ:‘5bu‘ rwjxd‘ﬂvgf
G; LC)‘J-G; a\iﬁ;}b Lcﬁ‘mb@tﬁjdjjjus un.l.}j: QOM e"; s“)‘ wt&,ls LS.?’.‘:‘."-\
CJS ub‘,@.’i oKisls ‘CJS‘-??L @L‘a} Siaskes oS M o}; Hldls Y

C‘S LQU@S eli.ﬁ‘: ‘st d"&"'b C:LA K ‘S}JJL.".S Bty ‘Q)&:‘i 5_9; )Ll:l;'.ﬂ_r

AENVTE S0 ol AT/EMIESL s 506

pourmoghadamm@yah00.com :lie J s edie 55

xS

3 A2) Gost b Ll 5 1) s e S5 e /0 Y cile L (Cypermethring o e ol e
!~ Aphanius sophiae) s =, als 53 (o, Sle as s Yo 5 VWEY) Les 5 (Veppt
AS 3l 53 edly Dl phd s 5 ($o58 eiS bAS ) ARELST Ll s 5y, 1 e
b33 o BT i Al oo e lS (il IS8 (el sl (S5l pags s, S L sdalin
e 5555 5 bt sla 5558 G S Sdhe poas Gl S (S5 55,5 G555 (e
St e P gn el s Rl 5 6550 AL ol L S s ol i e
il s Ll 3 53 05,0 ee OLaSS Cle 4y ale pl s ol 5153 S e pale S
03 e el oLl gl 4;; ol lesliul &y s 53 5 MAL b sy e ls Al S S
S 5 e b e Jaul 5l ol et S

ame sla e (5,5 ale Cypermethrin cus (08505 LS



\\""\i ‘)L@_j g\ ;)Lq.:a gi ;)‘33

AL 05 5 psle

WS Al 0Ly ysa3lr OLSa np p)lb mlt
ol Slacard j3 5 aS e S5 S 5 Olgil
i 5l OLalS Sled iy sla KT 5 Laailssy,
.(Abdoli, 2000) 1 I

03 1 0ds Sl s g Bl il gla0 5]
Sl sz g ol 4 S I s S u;:,iuj Cog dal 3
dsled o a2 ) dp ey 5 ek Ll 0l
Lol 2 L el IS & sme 395 jas Jsb 2ie 5 5
A L gla ezl Bl Al 5 Cgllas A
o 030 S 5 b S5 ol SO it
il g el Jole SO b 51 i Ll e
bl sbais, cpl b (Holmstrup et al., 2009)
Calad pde Jalse ales Jold b Jgene Hsba b
Gl 3l CBlE e 55 Oliebl J sa i
Gl 1 sl e ol 5 3b et L il Ja e s
(Chapman etal., 1998) aile ;. Jlis 4 Ools o 50

Oliizes (6 3l S5l Dl 30 o psan 5L
PH e ases Jolse Lal el s 35158 ilose
OS5 Jalss b 5 s DSt s w508
S 45)—.’1 Ol g g0 53 3lge pl oS gla Bl
a5 ol slapiew sS1 s (Fagbenro, 2002) il
A e ) e Slarie S (650 5 )l
Sl e Sl el ol 5o 5 < L .(Brown, 1982)
s deas w5 ) SS5s s S pts Ll 5 0 &S
s s o 53 Syl 4 s b bl s et VT e
1989) ol o i 53 ($35d s sl isl5 S LS).—.’T
oo 2 01 36 5 5550 5 ST slos Jals Ll (Haya,
ol andlas ol ol ol artlid zaS e iSCil

wles Ll s s |, Cypermethrin Coen 8 ol O

4 dle
fsl IS Gl e S sobas das fnly sl 2S00
Gl N g mme A5 2l 8l s ST il
sy =) .(Wengatz et al., 1996) &y & o oslar |
Slsyrse o3 5 Obale 6l 1y G o0 2 oliend
Milam ) a5l 1k &l 2 1y e (%S 5 65
sladas 5 oL 5l s 51 e eslaxad Jsa (et al., 2000
Ol e 0T s s e 5 S L (o sae
LSRNV PE T & abe Sl a5 (ol

(HIll, 1989) ool ot 3 qdites 16 ) sbay 0L
Sl o S 59 - — Sl LT Cypermethrin
O oS (oo IS 62 =Y 1) -V = e (62 =Y Y
E e A5l gy Ol oSG el SAS 5 S
p o Sl R Olsten as o Sl i S
55 o oaliiol Laclul S 56 IS 518 51 o i 65
S VRO IS0 055 - (Asztalos et al., 1990)
ol 31l CopHigCLNO; 0T J 5 ST ge Jge 5 5 J e
ST aher 31 (ol SUT U 28 gl 03 28 5 sbay o
o Lt S G 2t sla K15 alS oY o
(Lepeophtheirus > = 1L oj5ke sl cpizean
Salmo ) bl o 5lsl si3T ale 5,5 3 salmonis)
Treasurer and 2004) s 55 s oslazal ¢ .43 3 (salar

.(Wadsworth,
s5=S el gl i LS (Aphanius) s &, S Olabe
JsLs (Coad, 1988) (Cyprinodontidae) ,lssls lale
4> (Eurytherm) £ Sos s (Euryhaline) -\ Jls s,
<lalzs .(Frenkel and Goren, 2000) wowa Of
ol GLa S g 55 5 Ol 5o oS sl Ol sl

Sad axlyy sbas s 5 Olabe ol ol by e



Qb&.«uﬁjrv\iﬁ’)ﬁ

J_:.:SJ_)(J_?}J{.:AM'YQ_Jal& S WY abLﬂ.l_,w(d_.;);
2 G5 0 V0 p sl sSTE 5> Cypermethrin
d)j_'.o)_gz u;ubyrwﬂbﬁsfﬁ)\}fiiﬁéB
o Bilesl 0 Jaul 5wl a3l 6553 Jb
u]wﬁbﬁ$u})@b\i)ﬁ)b¢ﬁb\'
DL Sl oy A5 s 05 S ol YE a Lag gl ST
los b Jases Jolge 0l cojsy V8 055 O os bl
55 e 8L uwliieanl Sl w5 4 4> 5 L Cypermethrin
A S i J e 53 5 2l Lol us it
&ﬁ:.lfw‘.u).h\/' )\Lfgsj.?esu.’w‘.}))ﬁ&fd)lm
Aol A )3 0 5 ol e b upya YO LOJ_.;CL?.:l
Sl 0Bbl 2 580 Slacdl da Al e 3 g Sl
o ola g 0T 5l e s as S 515 cel VY=V S
3 65l S, lm 5 s S 4 mes Sr 0 Culis
éjwdlﬂ.ﬁebmldj)ﬂjwﬁm s
A&A\"JJ\)M}SM¢;&{¢M};L&A
Y")buuug:fp‘fjjv'm_w }PL;_LL.AM‘
LB 5 Jplous 3 ol e s S o ke T 2 L
.,L\_.w\ <§j—< v/0 L@.:TA_:W)J_JQ‘JQ)\Y U':'J}
0 Ggb Jlome D 3 3l ey 5 L5 S WLl SO, S
ol e Ky 5 bl JledS Saul doul 2 s A
22 ol e S S byl 5l sl s ks S Glo
.(Banaee et al., 2013) s s oo ol 2z Lo Vo
3605 P Sen b g a5 50 ol 5l el
slasl cal 3 .4s (5,05 5 Se Dino Capture 2 3l

%ﬁd)ujw)ﬁ@ﬁaﬁbjbéuwim

S e Bl Sl a5 L il Glag) s s
S s g e sl Al

CITPIIRS

035 L (A sophiae) iy s, 555 alesds Ve
abea ) Sl e ST Jib Sk 55 0 e e
5 deo Syl L0V E 5Y0%007) (Nsylendl | p
Ll sl 8l gl s | ime o]
YoopslSTE s azia SO e w Olale (A2 Lo
s VY slas Ly add s Js Ol sl s 2
peelS DL S S ke 0r et (5l S Sl
5 LT Sl el b cods ol s bl (eSS 2
L 4dss (Biomar ®) el ;35 &) soa sl gl (glde
o S el YE s e sl ST O e
S Sy Olay s wlbts s,y O (558 oS 20T 5l s S
0+) Olaale cowmex 31 o (L85 (sl 2 ) £ pPL
Lo ST Ol (6552 51T PPELlpe 4 555 (oe
SO il 3l s S sl A aalS i s e
Sy Obale ol gl i O 4 (5l Jas ain
A Sl a5 L Sl ol g
Y0 °C slas o i pde (V Jold alesl Sl
Sos=s V0 °C (slas e j 3l e (Y N E L (5,55
(£ 8PPt 5)5-5 V1 °C (slos oo s pte (7 i
(e o3 (0 Gao (6558 IN°C Glos (o ) gl oo
Y0 °C sl (ot S QA ppt 5,52 Y0 °C sles
VPP (6,55 AN°C Glos o s 52V Sl (5,55
2 ekl o 6550 511 °C (Glos o 2 (A
S50 03 5 AE poae okl jsba oale sde o3 ol ST
ezl lm GLSS o sl Al YY) 1SS 4 Slas o
el STA allae ol gl 4 S s s 5l

SLaolsn 5 (A3l5d @ & semee S )Y lelnd



(O Jsder) e i aaaal Coid i, a5l

LaS e ol s S i a0 0 4 5 a34

Cilies glales 53 AS 3 ol edalie 8l wlid ol Sl ks gdo a5, ) g

b bl D s

b s SO 4l

e b SISl S 3

Sl o5 (o tS ) baatos (il 02 (s 5a) 5AS slad sl Soldl oass) \
23550 L oles3s) G 2 (355D A8 gladshe o 2Y v

S Sad sk pad 58 (G5 55 ¢

o 3555 datam slea 55,5 0

J,ol_j: ol pts O‘l| O.UJV.@.‘»AS‘AB Olis bbCand S
S5 2358 5 G ol (s
°C las (o sl pde Oloj 5o Dl pss (g il
Jold a5 ea)ler C3dS 51 e VEPPE (g5 5 VT
5l S5 ol IS0 e sl Soldl oaiss,
VV°C los o 550 Ll 5 5o Dleds 55 S0l 0058
PR U P P RSP BV P
St G s A4S Sladshe e s 558y
Sosd 5 V0 °C los cps jgeam Lyl 10 55 ol sdalie
Slad s mexs 5 55008 (S5 555 Jala V& ppt
Sosb 3 Y0 °C los con 5 Oloj 53 S 35 i sS
o=l 03 4SS gosban ob QL s Dk jde
o=l 2 o5ty a o 0S5 s baaw il 55,50 Ll o
s ) g Olaj o AS 5o Ol s (Al edaline b
(LS 55,8 Juls Ve ppt 5,5 511 °C sl
Lyl o 50 AS a5 S Slad e e 5 5l s)lS
o3, Sl ey e S8 5 V1V C Gl o 52
Jels Lol ol aS sls 0Lzs 1y (ol ol i 555

bf\ﬂbﬁ))uwjj@))ﬂ LJ:)JSUI(.:

A5 el R3.0L 1580 5 51 eslinal L La 3 JUT ples

4w ANOVA /s, a4 45> (R Core Team, 2013)
5ol glas o 8 ALl ) g hold suad, 4 b
Kloke ) Rfit C"‘<’ Sl skeepl gl eslanal (6,53
SIS s s s S esle ! (and MCKean, 2012
Sl 35 51 S e Sl lalias Llize (sl
Underwood, ) ;s Joslse sl 51 oS 5 55 Jole
=5 Sl eslizul L Exact Mann-Whitney o551 L (1997
L Jgl & sl 5 A sl (Hothorn, 2006) Coin

Quinnand ) . TS (Bonferroni) s ,& 5 (,_JM
.(Keough, 2002

55 5 Jx8 05,5 53 Oleale AS o35, VE 059 OLL o
Ve ppt o5 5 Y0 °C sl (s pde Lyl
gy sew g Lo wsla 5550 b S 6l)ls
3oy easlgmr crsdS 3l e sl QLA |y Sl ks
ple Ll 5 5 S Sl e Sl (LT LT

)bszJ}Q‘j«aj JULSJ‘}JI_}YO OCLSLAbtv.w)jaé}

1. Ranked



Q\)K&.&jrm)ﬁ

...dﬁﬁb@éwﬁd)ﬁjbbﬂju

'&“‘gg“:
L o3 ’L
C(UW}JL@?)L&‘&&)J ‘6"()}.AII%J¢J})}MB(W"JL«AA IJL .LS;,JL;J:;J\J*'.»\JS”&

sl 55,0 A VI ISE i 555, AV S i S sk

P =0/088) A ods Jlsbian it 1 35 ()55 5 bod o
Ol 3l eslicl Ly Jolie 30l ey 55 (FIEY /S,
(53 3 e ol o o Exact Mann-Whitney
o 3 0L ol s A plnl 56T\ Y (Bonferroni)
Y0 °C plos Loyl s e gl pds 5 ) e ehans 5o

205 35y (Sololas Dol VE PPL (5,5

i Gl g edd sduady b 4 il ls 42

A bl S o A A S Sust s s e S
IS & N P N N e 5 Y WP
L‘JJH'(Y Jadar) dols S il o 5 (gl
S Sl o 55 e Sae B (o8 s ot 50
Cble fele anw o (X 5 Y O la JK2) Wsls OLES 5



Olabe 55 S sde T8 Sl oy 55 455 p Ol (6o 5 s o Clale 551 S et (snas b a lsls 4 ¥ J g

4.’JUG.A JJ}A
§lstas Jlaz>| (F) o,bf RD' ,&bs 3151 a3 Ol i
Y/YYxy VA YYAYV 3 -
q/rexy e /40 Yia! | s
Q/vYxy 01/4) Ve 3 Soss
AT Y/0r Y 3 los X s
a/ryxy Y/ Hiat \ Sog5 X
AT Y/or VA | Sz xbes
4rxy Y/AS ia \ So35x Loz X g
- Rank-based distance
5.001
4.001
3
%? 3.001
>
3
2.001
1.001
0 002
G 2 )5 9,500) o

'/'YHgL-l)Nﬁéuw}‘Qﬁﬁ%Sdp%ﬁz’gLS-”-:‘*-.J)\ g

5 001 —

1007

(PPY) (5,95

VEPPL 5 i 555 s 51 o 2 A Sl o 2 s, TS



Qb&.«uﬁ)rv\iﬁ)ﬁ

5.00

4.007

PV A
w
o
9

b ew
|_

2.007

1.007

i

T
16

T
25

CO) olm ax,0

S8 Bl a3 Y0 51N T sles o 51y a3 AS Sl o 55 skuad, ¥ IS

35 IS adax 31l conl 4z L5 o Do
.(Buentello et al., 2000)

5wl CdS Ushe 53 e Jolse 51 5
uls Glls 0L 3l glaw 8 51 O S iSOl e
wals O 3l T 53 4 Liem old i s ol (55
oleul Sl (el ol (gl (551 o 4 s
Dodos Ay (S5t et L 5 4l shateey OF
2l s S o il glacaal 35,5 o Vb
Slad v oal (ulicdl Slalie 555 o bapll
Al o5 et Sl U s 5,555 ol saS
Sl s e BTy ot ST L gl s S e
534S ol O Bams0Lts s e ol A Salb U
Sl S LUlS Lso 65555 b oS s
53 SSA L Dl @ e 45 308 (S b ol
= Gos s s A4S L3l s Shee 5 sl
Sl ol gl 5l S ok pli s Shas
Olaale ool 5 ol slgil 5o alssg, (Sl ale
Sl eds b g pdublasil <ol sl PRt
;.j P e 53 i, S Ll (Dl s s s
la riSlyolml Esl Llg o e SNVGb 55 o
(Wang etal., 2009) s 3 & als 5 il

ARR

o
S e il ales Sl il Slapltl glls Olale
Heath, ) Laws O 51 oo 5150 s Slp Gy 5 S
55 S s el sdalie wliicsl lacawl (1987
S gl Soll oassy Jols candlas oy
SAysS Sd gm0l (S8 558 58S
ol el psba s do 5555 5 blawslas 555
OLLCen 5 Velmorgan (g s 5l AS 53 5l el
sl Shuasy 4,k bl LTSI ol s

J:Jl_? shls goss 5 Les (s Jeele o s 5l LS
3 e 4S5 Sosba (e AS C3L oy 5 bl
Sl s gl ad sl r\,\.}\ AS sl Olis s 3l sl
6l_a(,_w.:.'sl§a Lal csl 20 5l 40 C'e; K} uib).r""' WO
Sy ol VL slacdale lav 5 315 o OF oS oy
el s S ¢ o opl e 3 5 Lpd Ml s
= S Jsle S Les (Brusle et al., 1996) >,
il Lo 53l el (S5 58 slaal 3



\\""\i ‘)L@_j g\ ;)Lq.:a gi ;)‘33

AL 05 5 psle

Poecilia sl . ,s» Cypermethrin &o , pH
ol G 53 ol sl e (s el reticulata
Cavoms 45 A5 S 0Ly (Y40 V) OL,LSs 5 Evelyn o5
i (G il L Sl g8 ) gl i sl
ol aallas el b e ol wsls REREPR
55 g weslinal 5550 ppe 53 lE s @ WIS e
AL Jaoe il Ll 5 L

sy Oley 53 oS das o 0L Geow ol ol
Sl s gusd mals T s Cypermethrin iscsl
ol Sl e Lo 6558 Al gl Lo
e Ll s ale 0l 05,5 Jee DL e
S Ll e el Ol OF 5l eslinl e
S Ol 4 sl pale &S il 51 Js 2,8 & g0
Sl s das e muly 55 Cypermethrin o Vi
il sy Getld S Olsea Al cpl 5l eslind
sl sl a8 ol Sl el Clg s o
e Ll sl T slapierw ST 55 Cypermethrin
2SO B e k5

@L:.a
Abdoli, A. 2000. The inland water fishes of Iran.
Iranian Museum of Nature and Wildlife, Tehran. pp,
377. (In farsi)

Asztalos, B., Nemcsok, J., Benedeczky, I,
Gabriel, R., Szabo, A and Refaie, O. J. 1990. The
effects of pesticide on some biochemical parameters
of Carp (Cyprinus carpio L.). Archives of

Environmental Contamination and Toxicology, 19 :
275-282.

Banaee, M., Sureda, A., Mirvagefei, A. R and
Ahmadi, K. 2013. Biochemical and histological
Changes in the liver tissue of Rainbow trout
(Oncorhynchus  mykiss) exposed to sub-lethal
concentrations of diazinon. Fish Physiology and

Biochemistry, 39 (3): 489-501.

VY

Jolie S 6o s Lo e Sl Jule 4
sl 53 e s 0L ol sl dld ey sl
am Vo plas byl b 3 ol e 5 sl
3,5 555 (sulslins ol VEPPE g5 5 5l S Sl
Ale Je s i i Ol g 9o Sle s g (P 0/00Y)
T3 058t & 5L cnlply o pde aie Los (2531 L
S VL glales 53 ;805 (g 3 5 4l 213l
(Mortimer, 1971) J_b s 2alS O 3 O3Sl
e i I UBLIV
Jlad odr b slasl Ll e D ey oli
oo i 0w b g il Gy b 5lsl e
s e 5 ol 4 (Heugens et al., 2001) 5,5 .
IR U VRS 1 R PRGN X S VI e R N PR
Lo b5l aS a3l 51 (g3amne 01 Sy il
sl B )i a1 feos LB o3 s I
Cmlem st e 3l e 1 e 58l
Heugens et al., 2001; Van Wezel and ) S
aS <L (YAAY) Durve -l o 5o\ .(Jonker, 1998
YA s Ol 3 5,8 Sl am s WV 5l Les il 58l
Sl L o pelds Cpas Ol 3 51,5 Slo a2
ol i e 1581 (Cyprinus carpio) J gess 555
o3 Cypermethrin ;52> Ol s &yl > am s i3l
SA05S ple $lm OF e (il o
2y Lo
o5 gl Gl S A jasie ol Al
3,08 e 56 Cypermethrin Coaw  (slsbae | sba
e8] V8 PPE (5555 53 Olaale 45 (5 s by
s el Casw B L et nl (ldd Jase
= sheas 4 S (Yorv) Jl s Gupa 5 Gautam

)6)Hg@)‘ﬁ4}))ew.huwg}ﬁ‘j}ﬂsu



O\)mjrv\iﬁ)ﬁ

environmental variables. Natural Product Radiance,
7(4):314-319.

Haya, K. 1989. Toxicity of pyrethroid insecticides
to fish. Environmental Toxicology and Chemistry, 8:
381-391.

Heath, A. G. 1987. Water Pollution and Fish
Physiology. Florida: Lewis publishing.

Heugens, E. H. W., Hendriks, A. J., Dekker, T.,
Van Straalen, N. M and Admiraal, W. 2001. A
review of the effects of multiple stressors on aquatic
organisms and analysis of uncertainty factors for use
in risk assessment. Critical Reviews in Toxicology,
31: 247-284.

Hill, J. R. 1989. Aquatic organisms and pyrethroids.
Pesticides. Science, 27: 429-465.

Holmstrup, M., Bindesbol, A. M., Oostingh, G. J.,
Duschl, A., Scheil, V., Kohler, H. R., Loureiro. S.,
Soares, A. M. V. M., Ferreira, A. L. G., Kienle,
C., Gehardt, A., Laskowski, R., Kramaz, P. E.,
Bayley, M., Svendsen, C and Spurgeon, D. J.
2009. Intractions between effects of environmental
chemicals and natural stressors: A review Science of
the Total Environment, 408; 3746-3762.

Hothorn, T., Hornik, K., Van De Wiel, M. A and
Zeileis, A. 2006. A lego system for conditional
inference. The American Statistician, 60: 257-263.

Kloke, J.D and MCKean, JW. 2012. Rfit: rank-
based estimation for linear models. The R Journal,
4(2): 57-64.

Milam, C. D., Farries, J. L and Wilhide, J. D.
2000. Evaluating mosquito control pesticides for
effect on target and non-target organisms. Archives
of Environmental Contamination and Toxicology,
39: 324-328.

Mortimer, C. H. 1971. Chemical exchanges
between sediments and water in the Great Lakes
speculation on probable regulatory mechanisms.
Limnology and Oceanography, 16(2): 387-440.

Quinn, G. P and Keough, M. J. 2002.
Experimental design and data analysis for biologists.
Cambridge University Press. Cambridge, 537p.

R Core Team. 2013. R. A language and
environment for statistical computing. R Foundation
for Statistical Computing, Vienna, Austria. URL
http://www.R-project.org/.

VY

Brown, D. J. A.1982. The effect of pH and
Calcium on fish and fisheries water, air and soil

pollutant, 18: 343-351.

Brusle, J., Gonzalez, | and Anadon, G. 1996. The
structure and function of fish liver, in Fish
Morphology, J.S.D. Munshi and H.M Dutta, eds.,
Science Publishers, NewYork.

Buentello, J. A., Gatlin, D. M and Neill, W. H.
2000. Effects of water temperature and dissolved
oxygen on daily feed consumption, feed utilization
and growth of Channel catfish (Ictalurus punctatus).

Aquaculture, 182: 339-352.

Chapman, P. M., Fairbrothers, A and Browns, D.
A. 1998. Critical evaluation of safety (uncertainty)
factors  for  ecological risk  assessment.

Environmental Toxicology and Chemistry, 17: 99-
108.

Coad, B. W. 1988. Aphanius vladykovi, a new
species of tooth-carp from the zagros mountains of
Iran.(osteichthyes: Cyprinodontidae). Environmental

Biology of fishes, 23: 115-125.

Durve, V. S and Vardia, H.K. 1981. The toxicity
of 2, 4- D to Cyprinus Carpio var. Comunis in
relation to seasonal variation in the temperature.

Hydrobiology, 77: 148-152.

Evelyn, H., Heugens, W., Hendricks, A. J,
Dekkor, T., Straalen, N. M and Admiraal, W.
2002. A review of the effects of multiple stressors
on aquatic organisms and analysis of uncertainty
factors for use in risk assessment. Critical Reviews

in Toxicology, 31:247-284.

Fagbenro, O. A. 2002. Tilapia: Fish for Thought,
Inaugural Lecture Series 32. Delivered at Federal
University of Technology Akure, 77p.

Frenkel, V and Goren, M. 2000. Factors affecting
growth of Kkillifish, (Aphanius dispar), a potential
biological control of mosquitoes. Aquaculture, 184:
255-265.

Gautam, P. P and Gupta, A. K. 2007. Toicity of
cypermethrin  to the juveniles of freshwater fish
Poecilia reticulata (Peters) in relation to selected



\Y‘Qi ‘)L@_j g\ ;)w gi ;)‘33

AL 05 5 psle

AR}

Treasurer, J. W and Wadsworth, S. L. 2004.
Interspecific Comparison of experimental and
natural routes of Lepeophtheirus salmonis and
Caligus elongatus challenge and consequences for
distribution of chalimus on salmonids and
therapeutant screening. Aquaculture Research, 35:
773-783.

Underwood, A. J. 1997. Experiments in ecology:
their logical design and interpretation using analysis
of variance. Cambridge  University  Press,
Cambridge.

Van Wezel, A. P and Jonker, M. T. O. 1998. Use
of the lethal body burden in the risk quantifiation of
field sediments; influence of temperature and
salinity. Aquatic Toxicology, 42: 287-300.

Velisek, J., Wlasow, T., Gomulka, P., Svobodova,
Z., Dobsikova, R., Novotny, L and Dudzik, M.
2006. Effects of cypermethrin on rainbow trout
(Oncorhynchus mykiss), Veterinary Medicine 51, pp:
469-476.

Velmurugan, B., Ambrose, T and Selvanayagam,
M. 2006. Genotoxic evaluation of lambda
cyhalothrin = in Mystusgulio,  Journal  of
Environmental Biology 27, pp: 247-250.

Wang, W. N., Zhou, J., Wang, P., Tian, T. T,
Zheng, Y., Liu, Y., Mai, W. J and Wang, A. L.
2009. Oxidative stress, DNA damage and
antioxidant enzyme gene expression in the Pacific
white shrimp, Litopenaeus vannamei when exposed
to acute pH stress. Comparative Biochemistry and
Physiolgy C Toxicology and Pharmacology, 150:
428-435.

Wengatz. 1., Harris, A.S and Gilman, S.D. 1996.
Recent developments in immunoassays and related
methods for the detection of xenobiotics, ACS
Symposium Series 646 (Environmental
Immunochemical Methods), American Chemical
Society Washington, D. C, pp: 110-126.



Effects of temperature and salinity on the toxicity of cypermethrin on the
liver tissue of zebra fish(Aphanius sophiae)

Maryam Nasrollah Pourmoghadam®*, Hadi Poorbagher®, Soheil Eagderi'

1- M.Sc student, Department of Fisheries, Faculty of Natural Resources, University of Tehran, Karaj
2- Associate prof., Department of Fisheries, Faculty of Natural Resources, University of Tehran, Karaj

3- Assistant professor, Department of Fisheries, Faculty of Natural Resources, University of Tehran, Karaj

Received: 24.06.2014 Accepted: 13.04.2015

*Correponding author: poorbagher@ut.ac.ir

Abstract

The toxicity of cypermethrin at 0.02 ug L™ concentration in relation to salinity (0
and 14 ppt) and temperature (16+1 and 25 + 1°C) was studied on the liver tissue of
zebra fish (Aphanius sophiae) exposed to cypermethrin for 14 days under labratory
condition. The liver tissue changed significantly with changes in salinity and
temperature. The major changes were overlapped hepatocytes, nucleous irregularity,
cloudy swelling, atrophy, fat degeneration, pyknosis, focal necrosis, karyolysis,
accumulation of kupffer cell, necrosis and bile stagnation. The results showed that
sensitivity to cypermethrin increased with decrease in salinity and increase in
temperature.This fish is, therefore, not a suitable indicator for cypermethrin
assessment in aquatic ecosystems, and if considered as an indicator, the temperature
and salinity should also be considered.

Keywords: Liver, Cypermethrin, Zebra fish, Environmental variables



