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ABSTRICT

The genotoxirc effect of systemic pesticide
conf idor was str.rdied in male albino mice oD gen€
expression (as key enzymes) , such as alka I ine
phlsphatase , acetyl' chol inesterase , gluta'mic-'
pyruvic transaml'nase (GPT), glutamic-oxaloacetic
iiansaninase (COT) , and total protein in blood'
gerun.

Confidor was given orally either as a single
dose (L/4 LDsa) , sacrif icing the animals 24' 44,
and 69 hours post treatment, or as repeated dose
using either !/4 LDgo dose f,or four consecu,trve
days or t/to LDeo for ten days. The calculated.
LDso wds ZLA W/kg bodY veight-

Senun albr.unin showed a grradual significant
increase in quantity over 96 hr trcing higher in'
single dose tieatment. Hhcreas globulin 

'hro't€dthe opposite response. Confidor imposes a sig-
nificanl inhibitory effect on total pro'tein
biosyn,thesis , showinEf s€vGr action at repe'ated
dosei as the time passed on. lminotransfelases

"nz17-"" 
(GPT and GoT) experienced biosynthresis

infrinitlon under both scheme of treatment" AI-
thoughr the:re was a leveling up in GPT synthesis
under repeat,ed closee at 49 hr post treatment " -{ni

genera l , cho,I inesterase and alkal ine phosphat,a$esl
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Taatcd a,oinale:

l-{ale albino mice (Ifus ntsculus),weighing 2tA-
25 g,rvere obtained from the breeding unit of the
Pesticid,e Dept., Fac. of Agric.. ltenofyia Univ,,
Aninals were maintained on ad. libitum balanc:ed
d:{e'b and water.

&pcrtncntal dcaign:

As LDoo dose *ould be high to study the
genotoxic ef fect, tf,ie decided to use one-fourth
of the LDoo (as sitqle and repeated doses) and
t/10 LDno as repeated dosage.

a) 1/4 LJoo aingll d,oec:
Aninals were randomly divided into four

lfroups, each of 1,2 nice" Three of them had L/4
IJ):lo of confidor and the fourth rer;eived water
onrly for control. !{ice rtere decapitate<l by cer-'
vical dislocation at L4 48, and 96 hrs post
treatmen'l and blood sterum was col lected tor en-
zyr*e ana lysis "

b) Rcpeatcd docc trcatncnt:
In an attenopl to clarify the conf idor cotilF

ulative rgffect , anisnls of this experiment we.re
divided into four Eroups. Tbro o!! them we:re
treated once a day with L/4 LDso for L,2 or t,2'
3 and 4 <lays. The third grouP was treated wi Eh

LltA LDno (10 doses within 2O days) - The'fourth
llroup rrhose anirnals received water only in tlhe
sane rtay ltag used as n control . The etnisNrls were
sacrificr;d at 24 hrs after the respective last
dose of each group,

Enzlruca ultayt:
In order to estirate conf idor genotoxi'cit11'

the actlrrity of the fol lo*ri.ng enzyuleg vras deter-
nined ; aminotransferas€s (GPT and GOT) using
Boetrringer ltlannheim kits accordin$ to Reitmrn
and Franl<el ( t977 ) , alkal ine phosphataste according
to lrlind ond King {1954), cholinegtererse activity
?ras assa'yed accord.ir*g1 to method of Eli lman(1961).
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showed, a highly signif,icant toxicity appeared in
gradual lower activity as the tine passed on
after treatment with confidor. It is evident fron
these results the genotoxicity of confidor on
mal,e albino mice.

IITTROIX'CTIffi

{icreening of pesticides for their mtagenic
potential is gaining most importance. ts t,h,e
presence of chemical-i.nduced mutation-s occurning
from environmental sxposure to varioug pes.-
ticides. iloreover , use of pesticides rn pest,
control seems to be indespensable to attain higlh
agricultural productiv'ity. Therefore, there is ,r
rgrowi,ng (:oncern about pesticides be:ing harmf,ul
'Eo marunals and a pcssible source of envltrorunen--
'bal pollution. Genotoxic ef fects &re considered
anlonE the most serious side effects" T?rese et--
fects include heritable genetic deseases. cilr--
r;inogenicrety , and birth defects iSherif et a1-,,
1990).

As long as human exposure to s,ignificant:
levels of unrtagenic agent.s is not prev'ented, xr€)

havra to'develop oul' conC€ro over genotoxicity'
through an awarenegs of the serious consleguencesr
Likely to occur 100 years or !rcrs fron today
(Brueick, 1980).

It is often assuned that cel ls ritli enhanced.
abillity to survive hrgh stress ipesticidas) is
largely the result of altered gene expression.
trTrerefore, exFtressional changes would seen to bc
f incling a correlation i*etr;een t!:e levels of dif-
ferent gene product, i . e . i,p-lvl and.,/or protein and
t,he degiree of survivai {Singh et aJ",19E5}.

In this research rre intended to clar-ify the
contfidor ta nelt grouF of sysiemrc p€sticlde)
genotoxic effect on gen€s expnession leading ta
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altering their levels in nale albino mice aspresentat ive to manna I s .

. .This analysis will include, alkaline phos_phatase, chol inesterase, glutarni"-pvru"i" trunr--ani nase ( GPT ) , g l 
'rtami 

c-oia l oacet i i' tiansami nase(GOT). and totai prot6in in blood serum. 
-

JtClt$, tolr5 ltorl {19: .1.

U}TER.IALS ilTD I,IETTIODg

I!:_!::!:lg_eespeelg'
Conf ldor belongs to a raw chemical groupa nitromerthylene analogue insecticidesn

cHa -i inV
I

r# Not
llnidal loprid
{, comnon name)

confidor as reported by the manufacturer hasa broad s;pectrr-rn of' activity as an acute contactand stoma,ch poison. rn addition,it has an excel-lent slpstrgmic properties and residuat activity.
Prgil r9r!r11!L11rl'

A series of pesticide concentrations wereprepared :in water and asninistered to nale al_bino mice oral ly using a stomach tube" €ighbdoses rangled fron 50 to 500 BSt / kg body we:fntnere prepeired, and each was repl icated eiln,tt'irnes. E:lght mice were ttreated with weter anrlrrsed as & control . The LD=o value wasr clet*cterlafter probit line 'l.ras drawn and forrncl to be ?Lrltuglkg B.9f . (Fig. i ) . The rja1a ?ere ana i yze<tstatisticeri ly according to Finney t1971. ) .
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rn addition to thc above ena@es, total proterins
were detet-mined ry biuret method (Alexand,er etat.,1985). Albunin content was determined, usrillgBoehringer Mannhein kits and globul in was quan_tified by subtracing albumin content frorn totalproteins.

Alt data wers analyzed statistically accord_ing to Snedecor (1962) and Duncan (f955l.

REST'LT3 A}TD DISCUSSION

conf idor is a systenic pesticide recomrnenidedto be used to control various agricult.ural pests.
As several studies pointed out pesticides dlm,ageto genetic material, of, non targeting especially
worm blooded animals '(lbd El-Baset ana gl-Nahirs,
1985 and, Eisa and Eissa, lgg?j. Genetic burdenfor the genes avairabre in hepatic celrs ilratare responsibie for protein biosynthesis werehigh lights. Obtained data for key Lnzyraes gu.rn_
tity of male blood serum as a response to or.alsingle dose of I/4 LDso of conf id,or {210 mgr/kEB.}f.) through 96 hrs are presented in Table i:.1.

Data clearly demonstrated the genotoxicity
of pesticide confidor on genetic naterial e,xl-pression.Total protein shored a sever i,nhibition
!1 biosynthesis to give rise to ?.090 mg after96 hrs post treatrnent with l/4 lr&:,o. l{tereas ,untreated animals sholled 0.3g0 mg. This might be
due^ -to damaging effect on prot-in biosynthesis
nachinery and ,/ or inhibition to nRl{l t-rinscrip-.tion.

Globulin content in blood elerum showed, a,gradual decrease c\/er g6 trrs pariod" whereas al-bumin quantity seerns to get elevet"ecl af Le.i- Ahrs poet treatment arrd there was no nuch c,ranrge
as the tino passed till 96 hrs post treatm*nt.
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rable (1) : Genotoxic effect induced with singledose (t/4 IJ.g,o value) of coniid.or ornthe blood serur.i €oZytn€s and proteinrrof male albino mlee.

fkx:rs p€'t-trcat_nent
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Table (2) : Genotoxic effect of repeated doses(L/4 LDso value) of coniidor on theblood ?grum enzpes and proteins ofmale albino mice.

t*anrs pet-treatroent
Paraoeter Control

24 hrs 48 hrs 96 lu:s

Alhnin (Ar)

Glohrlire (Gr.)

A / G Ratio

Total proteinl

Alkal irn )phcphatase'

Cfrolirpst".*r2

3. ffisp
t0.103

5,742

o. ffi4b

9.3804
10.438

L0.13Ba
lc"s42

2166.7504
+384.109

57.2504
17.330

37.3754
lt.179

9.196ab 4.4s*

4.2137
to.:111

2.:63

1 .7934

7.300b 7.600b
to.10o t0. I 75

5 .478i$
1L.Lt22

4.7W
to.150

3.%2

8.7504
10.352

1.209ab

4.L&
tO.023

2.L60

r..310

11.087

rlt4.2*
t86. e46

53.754
+10.610

34.56f
11.060

t0.9412

2e.75P
10.330

L : At,Gt ard totar pmotei;nrs ar€ pnesented as g/,10rj nr sert-un

2 : @T , GFT , Alk" phosphatase ard Ch. E. act:ivrty ar13ogressed lJll.
values rnegeserrtirg rears t s.D., lieans followed by the san*Ietter{s} do rrrt differ {p < 0.01), Drncan tfgSSl .
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Ftegarding A / G ratio it showed the highl.y
signi,f icant increase at all tested time inter-
'rals , being the highest at 48 hrs. The in.-
hibit.ory effect of pesticides , in comDon , fo:r
protein biosynthesis have been deconsnented b:f
various investigators (Eisa and Bayomy, LggZ i
El-Sebae, 1981 and Eisa and Eissa, L9921.

It is known that transaminases ar€ importanll
enzytnes in al I biological processes as theil
found mainly in the liver and their level irr
blood serun is a good indicator for diseased anrl
danaged I iver (tf i lk i nson , 1 970 and 6arb . L97 L't .

Confidor single dose treatment caused a gradua.l,
and significant decrease in both GOT and GPl'
levels up to 48 hrs post treatment. Determina-
tion of both enzlmes level at 96 hrs showed, .r
significant decrease comparing rrith that of the
control. This finding is in group accordancer
with Eisa and Bayoql (1992) using cyanophos pes-
ticide in albino mice.

For the principal role of alkaline phos-
phatases in cellular proliferation and d,iferen--
tation (Karasti,1975) and key role in regulation
of gene transcription (tlwang et al. , L976) wer
determined its levels in confidor treated micer
blood seruD.

Alkaline phosphatase enz)me showed a hesita-'
ted lcvcl aE a response of the confidor treat-
ment. An elevation in its activity was noticed,
after 48 hrs post treatment.On thc other hand,at
96 hre post treatment it decreased significantly
to be 3.429 V I I coparing with its level of
t?..e53 V I I at 48 hrs post treatment.

Concerning the o"ii*rray of cholinesterase
enz)4tr€ after confidor treatment, the results
clear that its activity decreased significantly
after 24 hrs and till 96 hrs post treatment comr
paring with the control.
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Tab.le (3): Genotoxic effect ind,uced with repeateddoses (I/L0 LDso value) on the- bloodserum enzymes and proteins of malealbino mice.

Pa,rameter

Albumin (A" )I

Globul ins (G. )I

A / 13 Ratio

Tota.t proteinl

Alkal. ine
phosgrhatase'

Chol inesterase2

GOT2

Contro I

Treated with
t/La LDso

for 10 dosest

GPT2

3.638b
+0. 103

5.742

0. 634

9. 3804
+0.438

10. 1384
+O .942

2L66.750
+384. 1.09

5'/ .250
+7. 33

37.375
+I . LT9

4. 6334
-t0.082

2.757

t .684

v.,4AOb
+0. 182

3. 545b
+O"AT

L876.75
+193 .7OO

38. 75
+3.427

35.75
+A ,, BT

I : lt I Gr and total proterns are
9,/100 ml serum.

2 : GOT, GPT, Alk. phc,sphatase and Char^e expressed U/l.

presented atB

. 8. act ivi t;r

values represent.ing m€ans tg.D , ileesrs f.ol lowedby tlre sane iettei d,o nof dlffer tp ( 0.01)Duncan (L955) 
"
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Table{21 illustrates the genotoxic effect of
confidor repeated doses as 1/4 LD:lo on genetic
material expression as effective enzynes shonn
in the table.

Totai protein showed a gradual and signifi-
cant decrease in quant.ity reaching its lowest
Ievel after 96 hrs., The same trerd of response
was obvious for globulin. The opposite picture
was noticed with albumin in blood treated male
mice.

lkansaminases ; {GOT and GPT} both of thern
showed an opposite response to confidor repeaterl
dosage. llhereas GOT showed a gradual decrease i,n
enzlane activity, GPT showed almost the same con-
trol value after 48 hrs post treatnent. This ma.g
be d,ue to bui lding up resistancy to the pes.*
ticides (Beemn and Schmidt, t9B2r.

Determination of alkaline phosphatase in
blood serum of male albino mice treated repea--
tedly with L/4 LDg'o dose of confidor revealed
the occurence of highly significant inhibition
after 48 hrs" This finding agrees rith what:
reported by Eisa and Bayony (1992) and con--
t,radicted with El-Elaimy et aI. (19881-

This inhibitory effect reflects teratogenic:
action of confidor (Data not shon)- lleedless tcr
say that repeated doses of this pesticide poten-.
tiates its genotoxic effect.

Cholinesterase enzlne activity showed a
gradual significant inhibitory cffcct due to
repeated conf idor treatrent by L/4 l$go(Toble Z,r.

ls thero was fir appirent danagc to nale al-
bino mice treated ritb eitlnrr single or repeated
t/4 LDqo, tfie intended to use ll!-0 IlLo to acer-
tain :its genotoxic ef fect " This wag minly done
by determining total protein arrd key enAmes
presented in Table (3).



D,lta clearly showed higher albumin in treatedblood serurn than control (4.643 and 3.53g ng /
100_ ml , respect:,vely). On the contrary was theglob'Iin whrich strowed less value in treated mice,which refIects ttre inhibitory action of confidoreither,on protein biosynthesis machinery and, /or nIWA transcriprtion. Transaminase GOi showeda se\/er reduction due trc conf idor treatmentwhereas GPT shc'wed rnore or less slight inhibi-tion in its activity in confidor treited malescomparing to untreated (35.75 and g7.975,respec-
tivel.y). Both of cholinesterase and alkalinephosphatase activ)ty were less in a;;;i;;aninerls, with a signif:icant variance in case ofthe l'irst enzyme.

These ,Cata clearly showed the conf idor in_hibitory effect on tested enzymes ancl totalprotein in ,blood serum of male aibino mice. Thisleave us with no doubt of its genotoxic effecteven at the level of lorrer doses.

JtIllf. roJ:J to:2 11993)
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