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ABSTRACT

The levels of lead (Pb*2), copper (Cu*2) and cadmium (Cd*?) in
blood of both domestic and wild quails were monitored. Lead
content in |domestic quail (4.97 ppm) exceeded that in the wild
ones (3.35|ppm). Relatively low levels of copper were detected.
Cadmiumn in the wild, slightlyexceeded that in the domesiic ones. On
the other hand, cight enzyme systems were assaved. They were
acetyl cholinesterase (AChE). butyryl cholinesterase {BuChE),
adenosine |triphosphatase (ATPase), acid phosphatase (APase),
glutathione | s-transferase (GST), glutamic oxaloacenc trznsaminase
(GOT), glutamic pyruvic transaminase (GPT) and delta
aminolevulinic acid dehvdratase GALAD). The interaction of
heavy vaetals with quail enzyme systems was studied. Generally,
8-ALAD was affected by most of the heavy metals. although it is
highly responsive to lead. Mercury and cadmium showed mild
inhibition of AChE and BuChE. The largest interaction of mercury
was shown| as higher inhibition of APase. On the other hand,
thiodicarb showed full inhibition of AChE, while fenvalerate did
not show jany interaction with AChE. BuChE was moderately
inhibited by both insecticides.

INTRODUCTION

In recent years. there has been an increasing concern over the
possible environmental hazards posed by chemical pollutants
particularly | pesticides and heavy metals on wildlife. The toxic
metals are known to cause serious adverse biochemical effects;
Zemansky (1974), White and Finley (1978), Eastun eral. (1983),
WHC, (1984) and El-Gendy et al. (1988). Pesticides are broad
spectrum  bjocides toxic not only to target pests. but also 10
nontargets including wildlife; Hill and Mendenhali (198C), Deweese
et al. (1983). Wiemever et al. (1984} and Litrell (1988).
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The |objective of this study is to investigate the monitoring of
heavy metals (lead, cadmium and copper) pollutants in blood of
both domestic and wild quails, and estimating the activity of

different enzymes: AChE. BuChE, APase, ATPase. GST, GOT and GPT

in liver and $ALAD in blood of quails. In addition, the study
includes | the interaction of lead, cadmium Mercury, copper,
thiodicarh and fenvalerate with quil enzyme system.

MATERIALS AND METHODS
Tested Compounds:-

Technical grade samples of thiodicarb (larvin), 99.5%  was

supplied by Union Carbide Company, USA. Fenvalerate (Sumicidin),
59.5% was obtained from Sumitomo Chemical Comipany. Japan.
Copper sulphate, mercuric chloride, cadmium suifate and lead

acetate are pure grade chemical.

Tested bird:

Domestic and wild quails were used in this study. The species
used is Japanese guail (Coiurnix coturnix japonica). Domestic quails
tocaily bped at the Poultry Research farm in Abees, Facuity of
Agricnlre. Alesandna University. The cuails were 45 days olgd

vith body weight ranging between 100-120 gm cach. Wild quails
were irapped in the Alsxan Viinity, each weighed 80-70 g

Domestie and wild quails were sacrificed. Hlosd Lampies were
v determunation of mead content of lead. cadmium and
hof L1971y wethod . using aroris

Zinter

oY)

i

ATFase SPRTHAIANT AAS
d agan at i7.000 x g for 3D imisutes. and ihe
rial peilets were resuspended and  vsed for assas
tivity using the method of Koch. {196% ACHE and BuCkE
gral. (1961). CST
= of Vessey and
Bover (1984). GOT and GPT were assayed accordiag to the Reiirman
and Frankel method (1957) using a commercially available Ki
from bioMerieux. APase activity was determined according to
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Bessey, etlal. (1946) . Protein was determined according to

Lowry etal. (1951).

The in|vitro effect of the tested compounds on the enzymes
studied were determined using different concentrations, and the
percent inhjbition was calculated.

RESULTS AND DISCUSSSION

1. Monitoring of Heavy metal Pollutants in Wild and
Domestic Quail:-

Table presents the levels of lead, copper and cadmium in
blood of both domestic and wild quail. The level of Pb+*2 in
domestic quail (4.97 ppm) exceeded that in the wild ones (3.35
ppm). This| might reflect a local exposure to heavily polluted
environment with lead in-put source. The detected levels of lead
in blood samples of both domestic and wild quail far exceed the
normal levels in wildlife birds abroad: Finley et al. (1976), Eastin,
et al. (1983} and Dieter et al. (1976).

Relatively ,low levels of copper content were detected in the
blood samples of both strains. Again,the domestic quail showed
higher levels of copper content, which might indicate higher intake
values of copper in the diet, water and the enviornment. However,
no acute hazard is expected from such low levels of detectec
copper,

Cadmium level in the wild quail slightly exceeds that in the
domestic one. However. this range of Cd+2 is higher than the
normal or the permissible levels (WHO. 1984). It is assumed that
contaminated feed and water might be the two main sources for
in-put of |Cd*2 as a pollutant, which is capable of being
accumulated in the biological tissues. Biomagnification of
accumulated| levels are expected along the food chain (El-Sebae.
1686).

I. Activity of Different Enzymes in Both Wild and
Domestic Quails:-

Eight enzyme systems were selected to be monitored in the
wild and domsestic quails (table 2). The data showed almost
similar specific activities for AChE and GST On the other hand, the
three enzymes (GOT, GPT and APase) which are indicative of liver
damage showed lower activities in the domestic quail. The values
of specific activity were almost 50% of that of the wild quail.
Similarly, the activity of the §-ALAD in blood of domestic quail



12

was ljower

with heavie

samples as

than that of the wild ones. This can be easily comelated
r level of lead pollutant for the domestic quail blood
recorded in table (1).

Table 1

Lead, cadmium and copper levels in blood of domestic and wild

quail (Coturnix coturnix Japonica).
Concentration (ppm)
MeantSD
Metals Wild quails Domestic quails
Lead 3.350 £0.530 4.97 +1.550
Copper 0.345 £ 0.162 1.04 £ 0.162
Cadmium 0.490 £0.150 0.47 +(.063
ATPase activity was opposite, being higher in domestic quail
than wild pnes. This may be due to the exhaustion and faiigue of
the wild birds,as they reach the Alexandria coast after their long
tra==l. Thg long consumption of stored energy might leave little

room for

The

v

e

general pictore shows

ATPase acditional activity.

how the tvpe of environment and

the iiving |habits affect the performance of the biciogical activities

including |enzymes which have been adapted 1o Tulfil the

requmrernents of the newly adapted ecological and enviionmental

conditions

I11. Interaction of Mercury, Cadmium, Lead and Copper
with | Quail Enzyme Systems:-

The gomparauve interaction of mercury, cadmiuvm. jead and
copper with the seiected enzyme sysiems in liver and blood of
both wild| and domestic Is 1s indicated in table (3% where
equimolar |concentratzons (1X10-9) of HgCix, CdSO. PorCHICOO):
and Cu5Qa were used. Mercury zffect was demonsiraied in the

ra
rec

appreciable
domestic
higher inhi
domestic
in blood
ATPase. G
The daa

protop:asm
cholinergic

of AChE und BuChE wild and
shown  as
wild and
vails respectively. with 3-ALAD
was relatively higher than that of cadmium and copper.
ST. GOT and GPT were not actually affeioed by mercury.
also reflects the known fact that mercury is not only a
¢ poison, but it is also a neurotoxic agent affecting the

system with higher affinity towards the aceivl choline

noih

B AN

in
vzils. The highest interacuon of mercun
bition of acid phosphatase; 95.8 and 87227

inhibtt:on
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Table (3)

In Vitro inhibition of some enzymes of wild and domestic quail by 1 x 104 M HgClp, CdSOsg, O:mOa
nd Pb (CH3CO0)

NSNS L

% Inhibition
Enzymes HgCi2 CdSO4 CuS0O4 Pb(CHICOO0)2
Wild Domestic Wwild Domestic Wwild Domestic Wild Domestic
AChE 74.37 61.08 25.00 22.38 57.5 75.07 13.04 02.87
BuChE 65.87 59.85 48.38 42.33 63.26 63.54 28.55 13.88
ATPase 04.76 20.68 31.81 17.27 05.12 32.75 27.93 10.34
APase 95.80 87.32 17.10 04 .88 01.9 03.25 18.30 10.15
GST 40.25 9.06 17.02 35.19 43.43 51.78 12.50 12.60
GOT 25.88 42.07 11.09 03.64 04.53 14.3 06.58 5.41
GTP 22.26 28.22 4267 1813 10,62 +7.66 020 1230
$-SALAD 70.27 67.59 63.88 52.31 60.19 60.40 77.39 94.90
pul
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receptor leading to blocking of the receptor funcuon. Dieter and

Ludke

~

1975

jecerally cadmium did nor show high specific inhibitory

effect |10 any enzyme of the tested ones except for the $-ALAD.

which

almost

Al
except

s affected by most of the heavy metals. Cadmium was
inert with these particular enzymes.

0. most of the classical enzvmes were not affected by lead
$-ALAD in blood. Rozman etal (1974) | proved similarly

that lead shots did not cause inhibition of GOT and GPT enzvme

svstem

s in serum of mallard ducks. their resulis support in
general,

the present data. Lead was the most potent inhibitor of

the $-ALAD. Dieter. et al. (1976). Dieter and Finlev (1979), Franson

et al.
known

1983, and El-Gendy et al. (1988). This agrees with the
high affinity of lead towrads this blood enzvme. which is

considered the specific target for lead and which is used for
monitoring the impact of lead exposure  Stome. ef al. (1977,

dernon
Japane;s
highest
quail n
recorde
{table
inhibit
APase.
both w

uated that the activity of red blood cells $-ALAD in

a

¢ quail 15 a very sensitive indicator of lead exposure. The
recorded inhibition of §-ALAD by lead in the domestic

nore than the wild quail, might be attributed 10 the already
d heavier load of lead pollutant 1in blood of domestic quail
1). On the other hand. copper showed mild interaction and

bn with ACKE . BuChE, GST and $-ALAD. While ATPase.
GOT and GPT were not sienificantly inhibited in liver of
Id and domestic quails,

IV.Interaction of Thiodicarb and Fenvalerate with Quail

Enz

Fme  Svstems.

Comparative inhibition percentages  of  equimolar
concentrations  of thiodicarb and fenvalerate insecticides are

shown

in table (4). Thiodicarb showed almost full inhibition of

ACKE in liver of both wild and domestic quail. while BuChE was

modera

ely inhibited. This reflects the high specificity  of

thiodicard as AChE inhibitor more than the BuChE. This study

agrees

vith Rattner. ¢! al. (1982) and Grue (1982). Thiodicarb did

not show specific affinity 1o ATPase. APase. GST. GCT and GPT. On
the other hand. fenvalerate did not show any interaction with

AChE.
specific

while it showed mild inhibition of BuChE inidcating a non
Interaction with this insecticide. Similar mild interaction of

fenvalerate with liver ATPase, acid phosphatase and GST were also
recorded. However. it is clear that none of these enzvmes are the

site of

action of the synthetic pyrethreids and hence none of these

€nzymes| can be used to assess exposure to svnthetic pyrethroids.

On the
detected

cortrary. the acute toxicity exposure of thiodicarb can be
by monitoring AChE levels.




Table (4): In vitro inhibition of Some enzvmes of wild and
domesuc quail by 1 X 104\ thiodicarb and fenvalerate.

B % Inhibiion )
Enzlymes Thiodicarb . Fenvalerate

B " Wild Domestic Wild | Domestic|
AChE 100.00 96.70 25.00 V 21.08
BuChE 59.44 68.693 50.00 48.22
ATPase 38.31 12.50 39.70 18.7
APase 12.66 06.87 51.35 52.23
GST 06.95 03.36 41.66 14.26
GOoT 01.76 08.54 04.35 04.64
GPT 18.62 03.80 06.76 00.715
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