
J Pest

heavv r

iri hibition

d & Envlrrn

Synlrclran PfVl & E P
Scl Vd 2 pp 9-20, l99O

Noy,7-E, l$90 Alex, Egypt.

NTE

Agricutl

\Y

CTIOI OF SO.}{E I.\SECTICIDES A\D IIEAVY
},I[]TALS

H JAPA\ESE QU,\ILS ENZYME S1'STIi\IS
BY

L-Gendy, A.A. El-\l'arraky, \.S. Ahmed,
S.A. Soliman and A.H. El-Sebae

P nt Protection Department , Facultv of
ure, Alexandria University, Ale.randri'a,

E By pt.

ABS TRACT

ls of lead (Pb+2), copper 16u+:21 and cadmiurn (Cd+2) in
h domestic and,wild quails were monirored. [.ead

domestic quail (4.9'7 ppm.l exceeded rhar :in the wild
ppml. Relatively low levels ,Jf copper rvere derecred.
the wild, slightlyexceeded that in the domesric ones. On

and, eighr enzvme systems were assaved. l'he v were
inesterase (AChE). bruryr.vl cholinesterast: {BuChE).
triphospharase (ATiPase). acid phospharase (r\pase),
s-transferase (GST), glutamic oxaloacelrc lr.;"nsaminase
utamlc pyruvic rransaminase (GpT) and delta
nic acid dehvdrarase G+t.AD). The interacrion of
is w'ith rquail enzyrle svsrems u'as studied, Cenerallv,
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affecred b1' most of rhe heavy merals. alihough ir is
sive tc Iead. Mercury and cadmium sirorved mild
AChE and B uChE. The largest interacrron cf raercur1
as higher inhibirion of APase. On rhe,rrher hand.
u,ed frrli inhibirion of AChE. uhile fenlalerare did

ry tnlelactlolt rr'irih AChE. BuChF. \\.as moderatelv
both rnsecticides.

NTRODUCTION

ln I years. there has b,een an increasing concerT) over the
possibie e
particularly
metals are
Zemansky
wHo. (19
spectrurri t,

nontargets i

et al. (]983

vrronmental hazards posed by cherlical poiluranrs
pesiiclde.s and heavy metals on wildlife.'the toxic
known to cause serious adve,rse biochemi,:al rffects:
1974), \\Ihire and Finlel' ( 1978), Easrrn et at.. ( lg{13),
4) and EI-Cend5, 9! Al. ( 198 8 ). pesriodes irre broad

ides roxic not onlv to target pesls. br:r also ro
cJudrng wildlife: Hilil and \dendenhali { iggC ). Deweese

Wieme','er er al. {1984i and lLt-ittrell (1989)
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rhis srudy is ro investrgate rhe rnorritor:ing of
heavy rnfials (lead, cadmium and copper) pollurants in blood of
:11.1_ ::f"rtr. and wild quails, and esrinrarine lhe, ac ri!ir1, of.
drrlerenr fnrl'rlrj A(rhE. BuchE. Apase, ATpase. csr, t,;o'l arrd Gpr
]l^j]'j:r ll:!AL.AD il blood of quails. tn aaair;",,. 

'r,r," 
studyr,n:ryces the. lnreracrion ol lead, cadmium mercury, c,opper.thiodicar! and fen.,'irlerare wirh quii enzyme sysrern.

il{ATERI,TI,S AND II{ETHODS

Tested lCompounds:-

Techfrical grade sarnples of thi'dicarb (la.r'in),99.rivc ,ffas

::pfil.C pl Union Carbide Companv, USA. Fenvalerare (srrrnicidin),
9: 5E( wlas. crbrainerl from sr:miromo chemical Ct>rr,pan.y. Jagran.Lopprr turphare, nnercurlc ,chloride, cad'irium suii'are and leaci
acelate a{e pure grtrle r lrenrrcrl .

Teste d bird:

. 
Dorrrisric and u,ild quaiis u,ere used in this srudy, The rspecies

rsed-.is J{panese qr-rail {(-ipi-*r-nir coiur-ni;siapqui-ed. Donier;ric quails
ioiail'r. b[:cl a: the Poukr''' Research farm !n Abees, f:acurin. cf
Ag: -ic:;lr',_, 

fr..r-.le.la.ndira 
(_nir,,:r:;ir... T'he quail: rigre 45 ciavs olci''iln r'oCf .,a(:r-i:rl rani.i:_r f:.t*3ci, :10-120 tr:l \.ar:it. \i:ld qua.is

',r;r e i;ii:lpe.: in lbe J.l,:i:ir,i,tjrra "r,i_inrt.".. e a"h .*ei;:ire.d 6il--j(r lri;.

\'[ethi;iit:.

i.i,rrr,pstic ai:i:i v;lic r-;r.:;tiiti r,er. \ertitfice{, t,luld .airr;;jer; ,,..(ii:
.c.l iccted fci ittcirnrnat,,tfi,ri rris:.11 {:triienl ti i:;1ij.,..;,ij,l-riu::, lir,il.i':a:I)(:r' ;,"1',r,r.:rrt rc ,Z-initii,-rt3.. li C ila?l r .tsrir ci,:_Siri$ ;iir::;.
,;-.,:;:r.itc']i Si,3a:ljj:'ii-rtni:{t,l;.:r S!-,:;r,;:j::r_r . Ali.O...iie nii,rd uSFrJ f,::
.i!-.lirij't-iintli:r)rj iil"r\i-rllil ;iriii'it', er,::Ci,,iirit i,: l-ili.r:lr e.,ii Sie,gli
. iir.rit i:]i',r:ei:l ii:: ,i:t: :i, ii:,: ii;a.: \ic:f :_! ,...:-.?e{i r,re; J..a:!

;iti{r'rri l;rtiii.. ..,;:jii;,1 .:;tti ;,:i ttr{,: :i:i;.i .., ,[i lr iulie i!...\.
-': :;,; I'r:l]e fi;iir'i ii:,iiri.-.:iiitairJi ::i: : ;rr:it,t: :. ,,1 4r1"3i'r 1 i 1.

.;i; tltr:i:iF ilic ,.r-::e:;iaiaiit ,:ir::l*,t:r_i v/eie rr,.:.1 j,r:i;.i:nin-. r\r,
r-rf ;;;'ig1d11i enzvr-rif s. ln tht C.llrt ,,;i .l\TFa.re ;j.,,: rl ::i.-i,ir!?nr ; &:i
,'er:rriilg{d dgilln a! t;,li0C :. g ior jt i.::;uie.,. an,J iiiil
lirit"ochcnflriai peiiets !!*ie resusr,.*nrled aiii.i i!r*d J'or assa.\
,\T'Pase a{tivity uriing; the nie rhocl of Kocir. i19tJi;'r ^:.Chl.i arid :3uChF
:rcti'i: ies u,ere derer:nined accorrJing to Ellman. g: rl. { l9r5l I. CST
,,riit\;rv r{'as rneasured by the simpiified procedtr: of Vr:sse1. and
lJor':r ,19184i. CCI and GPT ,r\iere assa)/,cd accorcii;rg ro rhe Reirman
ancj Fran|<er method ( 1957) usrng a r:omnir:rciallv ;i.vailable Kir
irom biofr{erreux. l\.Pase aclivity *,as deteinrined arccording ro
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vitro effect of the te-sted compounds on rne enzymese determincd using different concenrrarjons. and the
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birion was calcularcd.

RESULTS AND DISCUSSSION

ng of Heavy metal Pollutants in Hrild and
Quail:.

presents the levelsr of lead, copper and cadmium in
domestic and rvild quail. The level ,r1 p6+ 2 inil (4.97 ppm) exceeded rhat in the wild ones (3.35

might reflect a local exposure to heavily polluted
with lead in-put source. The detected levels of lead

; of borh strains. Again , the domestic quall showed
of copper conrent, which might indicare hitslher inm_ke

d lower acrivities in the domesric quail..fhe values
tivity were almost 507o of thar of the rvild quail.
activity of rhe 6-I\LAD in blood of dornesrjc quail

es of both domesric and wild quail far exceed the
s in wildlife birds arbroad; Finley s!4i. (197(i), Eastin.
and Dieter et aI. (1976).

ly ,low le vels of copper content were detec,ted in the

in the diet, w:tter and the enviornment. However.
zard is expecred fiom such low ievels of derected

level in the wild quail slightlv exceeds rh,at in the
e. Horvever. this range of Cd*2 is hisher than the

permissible levels (WHO. 1984). Ir is assumed rhar
feed and water might be the rwo main s,c,urces for

Cd+ 2 as a pollut;anl, *,hich is capable of be ing
in rhe biological rissues. Biomagnificarr cn oi

levels are expectedl along rhe food ciain {El.Sebae.

of Different Enzl'mes in Both \Vild and
Quails:.

nzyme systems were selected to be monitored in the
sestic quails (talble 2). The data shou,ed almost

ic activities for AChE and GSl" On rhe other hand. the
s (GOT, GPT and ltPase) u,hich are indicati,yr: of liver

v
ic
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was lower
with heavi
samples as

Lead, c

:han that of the wildl ones. Thirs can be easily ctrrrelated
r level of lead pollutant for the domestic quaii blood
recorded in table (l).

Table I
rium and copper levels in blood oi domestir:: and wild
ail (Coturnix corurni;r Japonic;q).

Concentrarion (ppm)
ivlean+S D

I

Metals Wild quails Domesdc quails

Le ad
Copper
Cadmiu

3.350 i 0.530
0.345 10.162
0.490 t 0.150

4.97 11 .550
1.04 r (1.162

0.47 I 0.063

ATPar;
than u'ild
the wilti t:

tra*'1. l-hr
r(,rlm frrr

The I
the iiving
including
rf q u:ire1fie r:

conciitions

ilI. lnter
with

T'he (

11, i

t',:th u'ilri
eiiui rnr..iar
and CUS(
qnnr.erehi,

d,-.mestic r:

h:gher inh:
dorriestic t.

in blood
ATFase. G
The data
prot0p!asm
chr:linergic

3 activity was oppositr:, being higher in donnestrc quail
rnes. This mar be <Jue to the exhausrion arrd fat.igue of
irds , as thel rr:ach the A jex;rrrdria coast aft,el thcir iong

long ci:nsumption of storeci energy rnigrril lea';e iittle
rTPase additio;ral a- tir it1'.

enerirl ;ricture sh r-rrr,:i ho*' the i;*pe of envrr,;.rnrnent artd
habits affe,ct the perfcrrmance of the bioiogrc;ll acriviries
cnzvmes which i-.ave ireen adaptcti rcr ilifil rhe
ts of the rte$ l'y a[ia1-r1s6 e,:olr:gical ari,j cn', l. i:r!r'!1€!lii{l

action of lllercury--, Cadnrium. L.ead ari r! Copper
Quail Enzrme Slstemsr-

omparative inleracti')n of me :rcur1', c.l,:lmrrrri. l*ad and
h the r.eie,cr{ecl '3nz)/rne svsle ms in irr e r a.n,i i'lood of
and cic,i::e,stic 't,ii-ri ls is in,Ji(riteci ;n i.abir.: /3 ri,'here

con(enrra:rcli:s ( i)i 1i)-a i,.rt HgCrl, a',jS{)". ?rr ill'i"-:CCC,):
rd were ur;ed.l"'lcrcur.;.:ffect was den;ir;:ir:rle,i in tne

inhibrtron of AChE; ':nd EluChi: ir,' ,,r,]rli urild anri

uails. -l hc highe st lnieracnofi of merci:r ) ';.r.: ..iroqrn a:
bition of acid pncsphatase: 95 8 and li"" l-:".: ri, rvilc! arrri

uails respectivel',,. lnleractron rjf me:curr *,;;t!'i ! - A L.{ D
vas relatively higher Ihan thaI of cadniiu.:r .rnd i('pper.
ST. GOT and CPT lvere not aciualll' aift,.'',d" b1' mercurl'.
rlso reflecis the knc'wn fact tlhat mercur.\ is not onlr,a
c poison. but it is also a neurctoxic agent affecting the
system with highel affinity to*'ards ti:e ac':rvl choline
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i.."?1"',;;lltt 
to blockins of rhe rerepror runc'on. Djerer and

!ererallr cadmium drd nor ihou high specrfic inhibirorr
:rl:.: 

,. ".]^.'''.rme of rhe rested ones except for the E';';.;;
:;i]:l :i atrecred bi,mo,st of rhe heavv merat:;. Cadmiurn $,asalrnost rlert t rth these p;articular enzr mes.

^ if-.: .To.r: 
o.f rhe classical enzvmes were nol ;r:lfecred bv lead

:Jj:lL :-1:,o,in blood. Rozman 91al. r tel4t . p,o,:.6'-,ri,ir,,j,
::r: Iro shors did nor cause inhibi:ion of COT anci rlpT enz'mes] : ren"ls rn serum of mirllard ducks. rheir resulrs ;rep;;;, 

';;
generaf. the Drerent dara. Lead u.as rhe tnosr pc,rejtr iniiU,,o, of,n. | .[!|.D. Dierer. er al. (t9?6). Dir:rer and Fjnle,,, (1979), Franson
-rr ,l9UJr and El-Gendy eral. (l9gg). This agre€s *.rrh rhe

llr".llhiSh ,al,finir' of lead ,o"-a, rrris'Ulooo'-.i;;i l,n,.n ,,
:"j:U$r.d,l. s.pecrfic rarger for lead and 

",f.r,.fi ir rr.o for
1_ll,j,F": ,rhr, impact o1l tead extilosure Sione,, er g.l- rt9ji.t,oernonf nrre d rhar rhe acri'ity of rec brood cer is E -r"ap in
Japanet3 quari rs a \er!'sensiri'e indicaror of reari exposure. Thehighcsr re coided inh ibition .i 6 -..rL,.to u1, lead in rne doine srrcquart,T,ore ih:i;r rhe .u,iid r;uail, mighr be eirriburel ro rhc atreadI

:::Jj';,eF 
r:i:,::-load of lead p,rlluianr in blood or ro,or,,i.'iurirrarrre 

l, 
]' LJn rhe o_rher hand. coppe r sho*ed nird inle,raction andrnhibirifn *irh .{Cf,F BuChE, csi ano s-iiao."u,:iiir'ir.rrrr..irase.l\rUl and CPT were nol si-niricantl). inhitrired in iiyer ofborh u ijd and ciornesric quails.

I\'.lnrlraction of Thiodicarb and Fenralerate rlith (luailInzlrme Sr stems.

^^__1|1O.rarir.e 
inhibrrion percenrages r:f equincilar

::l':._ntlt,io1: of rhrodicarb arrd fenvaierare inu.cr,.iJ., areshr*n rn. rabre (/'\ Thio<iicarb sho*eci armc)sr fuli inhibirron oi-

1:l:_^'[,]l"er ,of borh witdl and rlomesrrc quait. u,hiL: BuChE rvas

:;:":,::iL.jr".''l:o;fo. t'his reflecr:; rhe high,p.oiri"i,., o1irrL'}rrrcrf o. as ALht rnhibiror more rhan the Iluchii . This srud'agrees 
f 

irh R11rne1, ql ar. rlgglr and Grue r1!)13l). 'thioai,,"ru,'aii
not sho] specific affinitl'ro AT'pase. Apase. cS'r. GC,r and Gpr. on
lh:,:thFl..hand. fenvalerale did nor show any in,,,rr.,i,,n wrrh

llil Ihile it shor'"'ed mi]cr inhibirion of BuchE irricicaring a nonspec,trc rnreracrron wirh rhis insecricide. Simiiar mit:r inrericrrorr of
l:::lr].tlr.,,u.'h liver ATpase, acid phospharase and C,ST. *.ere aisorecordedf Hou 61',s1. it is crear thar none of ihese en2'mes are rhe

::t:..:l t.fl"n ,of rhe .s'nrheric p'rerhroids ,nA r,.n.. 
-,fni'oi 

,r.,r*
,:,1tr-:.,.tn 

be u.sed ro assess erposure ro svnrherir: pl.rerhroids.un rhe. 
For,lran. the acute. 

_toxicirt' exposure of thiod:,carb can bedetecred by moniroring AChti leveis.
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Table ( ): In vitro inhibirion
cjomestj,; quail by I X

Throdicarb

100.f)0

59.44

36.31

| 2.66

0 6.95

01.76

18.62

. :I_ lome enz\ mes of * ild andl0 4M thiodicaib arrd fenvalerate.

Fen la le:ate

25.00

5 0.00

39.70

51.35

qt oo

04.3 5

06.7 6

D{)me stic

11.08

,1E .13

I8 75

{?'}?

14 "46

04.64

00.7 I 5

Domestic

APa

GST

C,OI

GPT

96.7 0

68.93

t 2.50

06.8 7

03.3 6

08.5 4

03.80
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13.Grue, E,C. I19E: F.es;pclnse cf connou tra:i:.i€s ic oiet_rav clncentra.:Lo.-._. cf four crganopios:;:aie :e j:t:i:1des,

-trch. 
Enliroi:., Cc:.:an. ..oxrccl, , 1j : t1- _ 6lc,

t. 
I]ll. !,f, unA 

.'!i.\1. mendenhall. (19ft0). Secondarr poisonrng of
ffi.rJ:'*,lilt uilTJJi' 

organopho:;phate insecttii,i.. j. wildr.
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