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A3SIMCT

ides r"ere er,zluated in laboratory studies to determrne acute
) to cornron car? ( Cprinus carpio L ).LCS6 ualues of prra_

te, fenralerate and copper suJ.p,[s1 r,rere 6.11, S.gg,3.9S x t03
resPect ivelv

ty of acetr'l choli:resterase ( AC}E ), acid phosphatase ( Apase )

ransferase ( GSf ) and transarni.nases ( glutanate axaloacetate trzn_
) and glutarnate p\Tur?te transanirase ( GpT )usrc neasured ia
idney, gill and ruscle in a conparative stud\..
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TIVT TOXICITY tr S[ PESTICIIES TO MIOI CIF A,II)

st€CTS O.I BIOO€,1I(A, TARGETS IN LIVII'IG TISs.Es

ts of half LC'O and tC* Levels of tested lonnou.rd"s on different
rent organs r+ere studied. $razophos and glyprosatr: caused the

ion of brain AGr.E. Liver and kidnev Alases rnere sti:nrlated by the
. GST ras inhibited in brain and gilr r,,iile rt .,nas strnulated in
fish' Ari tested corpormds caused spgntareous actrvation of liver

lnto vrrater systen by direct application, sprav drift, agric-
and indrrstrial effruents. pestir:ides are uptaken b.' aquatic organ-
through gil1s and skin durrng respiration, and orallr' rtren feedias.
hen distributed thro'gh rarious organs, nretabol'zed and finalrv
11' back to the r{"ter sysrem.

s found that rpst per;ticides r+erc toxic to aquatic invertebrares
( 1983 ) rrnc Rattner and

r et a1 . ( l9'9 ), Schi:rrnel et al .
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GOT and nnrscl.e GPT, rhile caused significant inhibition of brau GOt

INIROINCTIS,j

One of t tnost irportant nonta:rget organisns in the ecos-],sten is fish, pest_



1n

The increesed prori.rction and use of pes;ticides night cause :d.r,erse effect
to fish producti"on. lhrrr pesticiLfes increase,the rever of en:i,nes: acid t'os_phatase I sexena and sari'n ( 1g3c ) and Ab.u-Donia et a1.. { ig86 ) r; glutat-
,hic,ne S-transferase { (hschet, r3i 81. ( tggZ I _a fi_e.d}* : 1990 ) l; ad'lransamiaases[Bog'sz ( 19g6 ) ;a:rd Er-Toweissy ( 19g6 ) ] r-n lirrng organisrs.
)vlcst organophosphorus r:urporn-rds acutely inhibit acetylchc.ii_nr:sterase ( Aa:i )tJtlrien ( 1969 ), and Aldridge ( 1971 ), causurg neur:t .ical ,effects.

The airn of the present wr:r:r was to eval'ate the rr::ativt: srsceptibi.lityof conmon carp to four csm:n';r u:;ed pesti.cides: hrazophos. a.r1 orgar.rophcsph-orus fr:ngicide; gly?hosate an ol:g€nophosphorus herbicirle; ferrva.l.erate a sr::th-etr: p'rethroid iasect:icide q:xi copper sulphate, a salt r"hicl, i:; used as a
tt-ur,g:icide, herb j.cide, argicidr: incr nroliusc:-cide. In adtritir:n, the disiributionpattrlm of the enzyrEs; AGrl , APase, Gsr, GOr a,rd Gpi.u.r,i.if{erent organs ofj'ish was carried out. Iiesides the uteractio:n betineen r:he iicute toxicity of these,pes::icides ard their biochenicar and toxic.l.gicai i"npact on thr: biorogi.cal
systerns was iav'estigated.

F{A]T$IAIS .Al'iD I\ET]flDs
I. I'tAli-lAlS: -

l'esred Conpowrds:-

h'razophos, 30 X EC; lbechst Corpany, l{est Cerman); G1yp.hosate,48 ? DC.;
Mons;anto corpany, I'ISA; pslvslsrate, 20 t EC' sunitonp chemic.ar co,rpany, J4an
and Copper Sulfate, chernical pure grade.

l'ested animals: -
'rhe cornpn carp ( .gpti"": .carpi.o L. )wers collected fron saft &u1i.d farrn

at Etay Al-Barood, Behera cror€rnoriate. The fish was kept in 1'rge tanks with
aerated tap Fater and left to accli:nate to laLboratorv conditi.ons for about trrc
r*leks before the erperirrent be,gan. During re'ri,'g standard fi:;h diet rtras intr-
orfuced.

I"t. f"lETtlODS:-

I - Acute Toxi-ci.tv of Tested pesticide_s to Corunon Car:r:_
The e:qperi-uents rrere perforred xtth healtht, cr)r,r;pn caq: approximately

6-10 cm length and 10-20 gm rrr::ight.. Fishes r,rere fasted 24 hours before treatn-
ent:rnd duriag the 96 hours te:rt period. The nredj.an red:al corrcentratlons
( [.it, 't )of the tested pestic:ides irl their forrnrlated fo:-m rere reasured usi-
ng seri'es of concentraticns- Ten fi-shes r.rere used irr each repricate and three rep1i.
cate:; for each treatrrent. lbrtaLr.t),was recorded after !b hou:.s. rhe fish toxi_
citv dr,ata r"ere treated by the probi.t analysis r;-ethoci of Fi:ner ( tg.t ) to det_
errni'e the LCs0's and 95 x confidence limits, a-.d sJi,:.:,of regre:;sron lj-ne-s
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biI \':r-c at:ie;[5 of ha]j'L[,an a:r'J i,1]-^ jt:vc]s oi iett-e'; cLli;r;cr\rrds on ton€

j€t-r-cl.i-::ii r-,.n:Ls irere ii.,:. jr.. j iric.' iti:-re g;.:lups i te:r ltishes e:lah l.

qrs retr ':.ii::it-,:il *:i:ii j-itlf ,.,..a,:'r LC,-^ ::i^eL;ir of ihe :ra!;ie(l -rerti"lc:'c-

1f.:.-. i:l;: i:: l.!s.3i il5 ;i i, .i-r:.. il-:t : isl:':,, ::,:- I jr:i: :;il':;'i' an:i

i .'-t.:-r ;ii_r: j aj.::, I 9ri ilo.-tis . T:.t,:..l:.ai:,, I j.'i.r, l..,ijii,:'., gili ;;:r( n-:-

:tiaj,'{:: : ,,: j].r . a 1-j,r]ud ii;l: t'. :g;r;,lii. i:,i:}- 1i"s.:: t':i: h:ll:g-':l::'e': rll

bs I, i i 'i ii ;,i.'."-:,i,:!.i::a.l: ::;i,::e :.;;lu: rc'", Tht ::i':r' 9:rl'6:"95 u'f I'!' Cfi:r'"

at a,iOi' : g ;c,: .if' :linlit', ai ']'i, T:ii ..;:x;.-,.liant:l vgr' greii i:: :rea-

9.ir"eii€ of r:ach eii:r-:Irrilt 3'-tir.iti" The;acti';iry of Afii. hlis lTpasulej spectro-

rr:aliv rsins ac€tl'l 1",;r:holire iodide as substreiii ( Elinar 9! "?l',
APast ras :t ::li:,::.ie i a-,: trdir,E ic, Besse)- e'L al , ( 1!r.15 J . '3ST r.as assal''-
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d,.ffe

it61 ).

a 55:1\/Jd

-..^ ; I ^L

r rail

aga ulsl

anc cc

is cle
rjtat
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:_;ituii:n of s;:r eii;)Trs ll (liitgr*l_ilE4ii.p:i. fi-sn;-
A. rrier :tudv wls co,r; ieC oi:l ]-c lileasi-Il.e ai:'r.!v.i'[\' ex-r''i cl5tTll'uilon oi

, CSi, GUi a:-rd 6PT ir trar.r., Liver, l'idler', qi11 anri ntrsaie 0t thl'ee

acc.ri!ig ic lirl1-i:r;1 ancl Frall.el'rethod { 19::; u:;irrg a 
"'::!iprcialii

e 1:1! i:cn lijlei;r'ur p"r':'tej,1 i.as deternjleci alc$rol"ng tf lnhT'et ai'

r:S,Ll-lS .r.\.: i. -rliSSl0I

rai i,,'e l'oxii: itv c,i FL'ur Pe:lt L- ide"s t-c Cor:-ri -lji:'L:-
Ir. lhr rr-esent ir:ie'-'t.ili'.;c:l ::our io.riurat::r: 1.t35'ticides here i€:t€'C

cc;trI}c ;a4r ( jr:g:lS c-ar:i)io L, ) to Cste,"li:j-re rhe toxii:itv cf 11t:'e

ei l,'.' ti . ;elhocl c: Vejit= iirtd ltiLver ( 1934 ) ' .{itivitrer:; of C'OT and GPi !€re

( *iabie't J,lhe L[.r., vai-ie:; of p\Talcpncs, g1\'p]'rosilt€, :en|alerate

r sul{ate here a,l', 5.89, 3.gi3 x 10--'alcl ii'i5 ppn, resPectiveh'' Ii
that ienr-:rleiare ri?s ti\e rx:,st toxic conpolr]1ii test€'d. It rs wei] knorcr

hroia rnsecticides, includ:*ilg fenvalerate, are hlghl''- toxi: to r'altl

b;oie: tira:l i 1vii3 : anC kirimrel ei al. ( 1983 l. P'lssible erpia:ratl-

ti}e !.igir .tilxicli). c: pvreth:^oids ro f ish include; sensitivit\ iji the

s ) of action, h:gh1r'effii:ent'.rptake ci insecticiries acrcss the gil1,

and ficient r*tab;lisn ani ellntnatlon.
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Table ( I ): Toxicity of tesl.ed cf,+dnds on c@n carp (.qi::l: caFio L )aftr! 96 hr. fcordirS to

Fimv rtipds of rulysi:;,

n rt!ci&s ReSressisr of respollscr Caiculated lIS0 ( 951 corr 1j$lts ) lt LC* r 103

{I)ontof&s€{x) E*(pp) (pPl)

hrarophos y. t77.'t65 r 232.2t )(

Glld|os8t€ y'-5.7.13,9X
fsrvaleEte y. - l.!7 . 15.77 I
O{Dd y.0.195.4.91I

6.106 6.0!12 --- 6.123 16.r
5,t9 5.6€ --- 6.105 -i{,t
!.96 x t0-3 ( 3.82 - a.ts ) r r0-3 t"9 r t0-2
rt.?s 10.!6 --- 12.57 ri.l

' ll lIjO i l,blar LCS. . KS. /'mlcnrlar *ight of r:onpolrd.

t,t i. ): &lrvri .l O !r arlt.r.ir .rr..l

trr t t ): &rr"rt
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to conmon carp than ppazophos b.v about 2.1 tirEs

LC.^. !"{ost organophosphorus conpormds s;hor"ed their
\l I

aquatic systern; Folnar et aI . ( 1979 ) andClewl-

and et al . l.

Copper

agarast the

1986 ).
fate h"s considered the least toxic colTpotnd uhen corPared

r.ith the ot r tested pesticides against coDnt3n carp. $'razophor;, gllphosate

and fenlal rrcre 'l .9 ,2.0 and ?.952 tircs' respectively no::e toxlc to

Cu SO.. Torres et a1.( 1987 ) fornd that acute coPPer toxi-
ish ( !. canicula ) after 24 and 48 hours r'ere'16 and 4 ng/L

ical Studies:-
l. Grol 5!erase

ibitiag chc,

rnith the re

inesterase ( 0'F:-ien, 1969 andAtdridge, 1971 )' The data agrees

ts of Rat-tner and Fraason ( 1984 ).
In conclus this studv pcmted ou+" that irjribition of AChE :.:r fish erposed

to ot: comrorm& na\' sen'e as i:idicator ef the ha::ard due to

appl icat ior: of these chenicals in the envlrorunent.

l. Ac to sDnatase : -
t is quite clear fron figure;l that kidneY and l:Lrr:r contained the

iaesterase actiri.tv uas surt'eved in different orgars of fish'

detecteC that brain c:ontajned extrenplr' high act:ivit,v ( 58'08 u

thiochol:re icdide iwdrolyzedllng protein/niaute ) in corparrson

gans that cont.ains alnrost negl.igible acti\:ity ( Fig 1 ).
ed orgarrophosphcnrs cor,pounds; prrazophos aad gi'rphcsate caused

49.j1 c. i.n-l,iblti.on b),'ha1f LC'O and 80.13'. ard'10.5'6 inhibiti-
respectilel)' ( table 2 and 3 ) . On the other ha:lC, the cther two

Fenvalerate a:rd Cu l!0o ) causei ra:ch les-'irrfribitjon. lt iswe1l

ga:rophsprorus cc;irpor-nids produce their acute to:xic action bi' irrh-

ivities of ;acid phosphatase.'Iab,ie 2 and 3 show tha': bc'"h concent-

LC.^and LC.^ .t cf all tested col'.trounCs sl j.r,ulat€d ;:cid phcsahata-
)U )U

irr ]:idneY ai:d iiver. And the hi.gher the concertlatisn of p\Ta;op-

sate the higher th,e activi.tv of APase and vise'rersa in the

valerate and C:.. S0r. Also, the induction of Al'a-ce: ir the liver ras

that irr kidne. Thes;e fladiJ'lg are supPorted bv similar obsen'ati-

r studies ( Sexena and Sarin, 19EC aad El-Sebae, e! a1., 198; )'
tigators fornC lhat pollutants dic not affect or decrease the act-

ivitv of se lrhcol , gt 4. ]980 ) It is iooron that the detc;xificatron

of the tox ; r,aterral uir;h enter the bodv occurs nai-trlr'i-n the liYer, Hinde-

rer a;rd :er l9it,. Thr '.oxic effects of tlhe four tested pt'sticioes could
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affect the llver cells and cqnse$Entry it:s fi:nction, re,zultirrg in the release
of APase enzyme ia the fish boily.

3. Glutathione S- transferase:-

According to tlre prelirninary stu,4,(fig.J 
_) , brail, gill and lirerc'f,ntained the highest lerer of GST. Tables 2 and 3 shorred that the testedcorpornds in tr*r concentratiqrs caused inh:ibition of GSr in brain and gill 0ff:ish' It rrns shor"n that the percent inhibition of G,,. wirh LCr6 0f the tested

conpound ras less than that rith half Lc50,, tu 500 reduced GSi activity signl-f:Lcantly in both braia and gilr, but -t" :r girt. tt is quite clear that
t€)sted conpotnds posses stirnrlatory effects on liver Gsl.. The highest activa_

#:J::T:jT: l::J,::l Hi#:'J',il*,'liil" ; TJ':ff il.iu,*
thLat reported by Vessey and Boyer f rgal-) rvbo fowrd that herbicides 2, 4_D
and 2,4,S-T hhj.bit rat liwr GSI.
c's is thought to play a phy'siol0gi.cal role in the detori.ficati.on and elinin_ation of toxic and'ndesirab,re forergn conpoinrds i.ncrudiag pesticides and dr_ugs' ( chasseaud, 1973 ). In. the preseat study, it is found that liver GSI
increased in fish intoxicated-"-ith t:sted pesticides to protect the fish frompesticide injury ( Smith, et a1. 1977 ).

4. Transani4ases:-
It uas evident tha't the brain contained the highest activitv of GoT

fo:Ltor,,ea by liver, while gill corrtajaed the least acti.vitl, ( frg 4 ;. the acti_
vi.ty'of @'r in liver was abo't 5"g7 fold that ia gil1. The highest activit* of
6!ll'uas fot'rd ia nuscle follrrr,ed b1'liver. Gi11 and ki.dnev posses alout tlre
sane lerel of GpI activitr. ( fig.s )
From all reccrded data ( tab.les 2: and 3 ) t]re comnon tren<i shol,ed that GoT acti-vity uas significantly inhrb:ited in brajr,br,rt shorred spo;rtaneous actr'ation inli'er aft.er treatnEnt rrith the tested pesticides. The percentage hhibition of
braiin cor irrcreased by increasing the concenrtration of alr pestici<ies except
p'razophos. It i.s quite clea::, that half LC,,O of both pr_:.azophos and glyphosate
rtours€d the greatest acti.vation of liver Cgt ( 69.34 ? and g0.g6 %, respectively).
It was fowrd, that all the t€lsted colrpor.nrds caused highlr. significant
stirn'rlatj.on i', ruscre GpT except trro of glyphosate, rtrich caused slight sti:rul_
irtion ( 14.32 e, ). Glyphosater , fen.ualerate and cu SOocaused highJ.v signifi.cantjJlhibition of li'r'er GPT after'96 hours of exposure. The ciisruption of transania-
ases from the nonnal values dlenote biochemi.cal inpainnent and lesrons of tissues
;'rd cellular function because thev are invol'ed in the detoxification process,
npt'rboli'sin and biosrnthesis of energeti.c nacronplecules for ciifferent essen:ial
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