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lllllnt_^ll" observed rrth no sisniftcant dtffe_rence confpared wl th the control 

"t 
- 

aj I t ime
i::::".t" 

ln case of both the sinste unA-i"p*"t"a

1-_|h: trlatnnent has led to a signlficant decr-ease in tll}e act ivi ty of brain enzynes (GOT, Gpf?n,i acety[ cho-i i".- ""t"."r"f at Zq hr af terintoxicatipn and there aftei titt 192 hrE.

rNTnoDUcrroil

. . ..Tlr-" prganophosphorus (Op) conlrounds arestirll the trost abundint ctags of chenlcals lnlar:9e-scalf- use as peet!cides. But, the unwlteusel.of 6ynth6t lc toiicantg, -created 
probleme noresertous th{n those for wht"r,-in"v-;";;-;;ilinar tyapprlled.- A{ver.se- lmpact on nontarqet organlsm leon€r of thoge problerns.
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Persons frequently exposed to agriculturalpoisons either t.hose who work with agriculturalpesticides durinq manufacturing, prepir.ation foruse, srorage or application in additiorr to those
who come in contact with these chemicals acciden_
ta I ly, the cases which can be f aced ei the.r throughimproper storage, by entering sprayed areas, orby eating sprayed foods from wtriCh spr.,r residueshave not been rernoved. Subsequently, pnevent ionof intoxicat ion requires adequate kno'wledge of.the hazardous propertles of substances and hencebasic res'earch on physiological, biochemical,pharmacological and toxlcologicai ef fects ofthese compounds are prerequisite.

Fortunately, there is a Erowing internat_ional concern about the potential h;r;:ards to
lruman and animal health caused by toxic residue
af ter single exposure to pest icides an.l af ter therepeated exposu.re to such cornpounds a$i we have
clone in this investiEation. However, in.iormation
concerning current ly used pesticidal ef .f ects on
human is limited and therefore, these studies are
Llrgent lr needed to provide data in order to give
er chance for using relatively safe pestisides in
ai large scale application.

Some biochemica I tarqets grere f ound to be
I lnked by sone insect icides ( Satoh rlrrd Horal ,
I 973 ) , ils 'for erample :
acetylchollnesterase whlch ls regarded as atarget of organophosphorus p€stlcides *nd hence
cal led anticholinesterases {BurEen and .}.iitchell,
1978). Also, deterrnlnatlon of protelns has been
shown to be sensitlve lndicator for th* distur-
b,ances in llver (Bruln and Zlelhuis, l3ri?; Eisaand Bayomy, l992 ) . Hean*hl le, neasuser,*rrts ofc,artaln Bnzlmes nay be great valus";lithough
t lhe I r act lvl t ! es nay depend apon el:i f; f er,;rn tfiactors lncludlng rats of eynthesls, deUrailaticn
and llberatlon of enzymes frorn cel !.s due to
increased enzyre synthesis yhich porhaps
assoclated ylth regeneratlon tBaron, lgg,dl,

fhe prasent study was tntended tE lnvee-tlgate the blochemlcal targots ln nale albino
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mice th+t can be affected by the orgarrophosphate,
cyanophgs. The study inciudes deterrninat ion oftotal pfoteins and aminolransf erase enzymes, GO,Iand GPT, in bo-th the liver an<i brain and als,cactivity of ;rlkaiine phospiratase in tlre liver as
wel I as brain acetyicholinesterase act ivi ty nf te:ranimais exposure to singl€ or repeated doses otfthe pest icides.

}.{ATERIAI,S AND I.{ETHODS

Experlmental animal:

Adqlt rftdle albino mice {{us muscrrlus) were)
'-lsed in this e tucly. The animaG-wei6lr?*Tne sam€|;lge {2 flronths) and of ZA-ZS gm body weight. Ther;lnimals rwere obtained from a strain reared in the,laboratoiry cf plant protect ion Department,liaculty sf .&.gricuiture, Shebin Et*Kom, underirormal {aboratory conditions. Balanced diet. andtap watefi wer,e provided ad" I ibi tum.

j,Ug3g$cf!_d9 and route of adnrinlstratlon :.-*-ir'€s-*-f'*

The organophosphate, cyanophos, (O--4 cyano-phenyl 0p 0, d:imethyl phosphorolhioate) introduced
drs 50 t lE.C by Surnitcmo chemical Co., Japan, wds
ursed in fhis str:dy. The compound was administered
!'ia lntrqperi toneal lnJect ion.

Eixperlmental deslon:
i- $tngle dosage:
The anlmals were randornly dtvlded lnto {qroups ih additlon to a control onE of t0 mice

each. Thf control aninals received physiological
sa I !,ne $olut lon only r"rhl ls axperlmental ones
rsceived a slnigle d,:se eq"adls to 0.?5 of the LD
t I9S mg/lig body welght I vatua which was obtati:88'trcro a rjortal ttty curv6 drawn prcviously by theaut.hors e!sewhere f Eisa and Bayoroy, l9g?).Treated anima,ls brer* decapl tatad by cervlcaldlrlocatlon at A1,' 48, 96 and l9Z hrg post
€xpoSure,
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2- Repeated dosages :

Animals of [his experiment were divided into
3 groups uhich were treated with 0'25 c'f the LDr,,
(160 mq/kq) for l, 2 or 4 days respect'ively' Tne

animals were sacrificed at 24 lrrs afIer the
respect ive last dose of each group' A controll
gtoup were in jected wi tlr physiologi{::til, sal ine
solut ion in order to balance the effect of
inject ion.

@Preoaration -:

At the t ime of sacrifico, animals were
di ssected where I iver and brain wer(: exci sed,,

blotted with filter paPers, placei{ in petr:i
dishes and kept at '- 20 'c unt i ! analyzed wi thin
a week.

Ti ssues were homogenized in 9 ''rolumes of
distiIled water using a nrotor derived qlass homo-
geniaer in an ice t'ath ' Fhe hornoql*rates, wer€
;;;i;.ifuged (under cool 5 ocl at 30s0 xq fer 1:;

rinui"" unC the supernatant bias r"rsed fer bio-
cttemicat deterrnination af ie* sui tablr,: rii lut ion
with the same buffer.

Stat istical analYsig-:-

Datarfrerepresentedasni'eefis*stancla:lri
deviation {5.D. } *ither in t({ble$ s:1: f rgures '

iisnif lcance of th€ changt: ltnt; r''+ntr rr] value:;

"as"stirnatedusingstudent'*l-*t*sLacr:ordingt{}Hine and l{etherill, {1975}'

Sl ochenica !- anql

Total proteln content e{'i}s deterxrolned by
loury nteif,"a { Lo$r}r Et -*l " , I -$5[ ] usl:'i s bovinqr

"er"it 
albunln as stlndard. rtmlnstran*f*rv'arE* {€Ot

lii dpil-*"ru determlned acct:rdtng te llsrttman and

iiini"i, { t95T } uslng Boehrin*er }fanxh,*1m. lri ta.
iiiiiin" ghosphatage activtts Has ass':i'ed bv the
;;ih;a ot- rind and Kins {1s5{}' cho}inesteraaa
activlt.y Has asaayed ln braln of alI anlnals'

""""taf 
itg to the method of ilrnan et al" {1951i '

4
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ftESUtTS AND DiSCUSSION

Li-ver

The resu!ts presented in table ( I ) clear:ly.
l1Alcq.te tha"t._rreated mice ,oitf, u "inqi" 

jo"" ofcvanolhos exhibi r.erJ siEni f icant ae"."i-""- in-inei rhepatic tct:rr pr*teirrs compaied 
"iin-in1i, .""p-ective co,ntrols especial lV Z4 and {g hrs af tertreatrnpnt13 wtlereais animari resurned their nornralhepatiF prutein eontents at g6 and tgj-hrs'-post

.exposuFe urhich indicate their abilitv- t"-'r""overby t imF up{}n cessat ion of, the treatrnent .

- Gfneralily" pr*tein inhibition is consideredundesilabl e a,lverse ef f ecf or one of t heimport{nt strrn.trrtoms,of, cytotoxicity because of t,hedivers{on that induces- rrom- tire normai rate or
?gljli$rium srate. Heanuihile, Sharma et at.11976 ) ha.re report,ed simi l.ar trend of ef f ectr;,observqd i* CIgT st.udy" r+fren they introduceddieLdriine to rner iard ducrs. it'ru au.i.*""J-oi*r.u:,ncontent has beeri interpreted, by earon iie6{ j, ersa resuIt of' chronic Iiver aisease "h;;-'larqenumber of pa,trenchyrna I ce I I s have been dest royedl .fn thit context it is worthy to mention thatt?p**leB d{ls,tgelt, jn this work, has also led ts ati?nif ipanr dec!ir,e in total hepaf i" -proiJins 

inall tinp fc!::ts of the experiment {Fig. l).
ThF re*uI t s cornpi led in table {i i alsoshowed th;rt assayed enzymes act ivi t ies weregeneral ly af f ected in ! ivers of iire treate<laniraals as enrnyrared to their controls.

eased
wlren
tdhi Ie
after

As for, i:he enzyme, GOT its activity decr_sf qtlif i.cant iy at 48 hr post trear-,ment 
-onf 

:fth$-activity was expressed as u,/g wet ti;;;;;
9{f *gtlvftv affected earletr. i"e alter j+
itltoxicat!;:n"

Th{se l;ransann!nas6s " Gt}? and CpT. ar€lregarde{ as k,ey enzynes k:ro*r,n fsr itrelr',"f 
" ini

::lltzatton <,f protein and carbohydiifu* -"rn*u
r'h€y arF concerned wt th the bicJynthesis- and,legradatllve processes of the gluian!c acid and

5
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Table {l) Effect of a single dose
intraPeritoneal inject ion
alkaline phosPhatase) and

of cyanophos adminis!rated bY
on Iiver enzYmelr {GOT' GPT and
to:al proteirt,

Pa,raneter Control 2 {-hr 48-hr 95-lrr I 92-hr

'[crtai

proteinsl

,iCrT 
z

ilCrT 
3

- -..- 2
1! l

,l t'T 
3

At k. Ph?

At k " Ph3

21t.83i5.42

1 .46t$ . Zl

3t. {610 " 97

22.t311.64

i 03.6{rg, 70

I .3210.08

6. 17r0. 37

tt

t85.?5117.59

7.151 0.36

38.86* 4,75,,
I 7.641 1 .09

95.{9:t 9.91
tl

0.73i 0"09
tt

3. 96i 0. 77

1 98 . 57f 8,8{

6. 87t 0. 37

34.52r l. {3

19.24i Z 37

97.06!12 :i

l t{Ji G.;l

5.51! 0 r;

229 - &:t*11 .22

7 -?tt:. 0.39

33 il::+ 1.47

l9-?5r 2.30

87.7{j'r;3.54
tl

0-;r1lr 0.1I

3.S7* 0.35

220.98118.9'l

7 . 35r Ci . 15

33.49i 2.51,

21.87i l.lil

9$.23t i.lri;
I ll| i, !D

5.071 1.17

I - Total protein (rng/g wet t i ssrre )

2:- Concentration calculated as U/g \'et ueiqhi ot
:i.. Concenttation calculated as Ulg protetn

Valu*e represent means t S.D. I P ( 0'05 tr
P,lk.Ph i1{rrrd & King Units). one Kinrl & KinU Unrt
r.rhigh rn if'e given conditions iiberales ! nq of
1? -C.

thB liver trssue.

P l. 0-01 n = 5

i9 {hat amount of enzyme
phenol in l5 minut€s at

T'abIe ( 2l Ef fect cf a single dose, of cyanophos acrni;ni.strated by intra-
p€ritcn€al inject.ion *n br:ain l''Jtel protein and !?nzflnes

{GO:I, GPT and acetylcho: i nesterase}

Pa rarne t er Contrc ! 24-hr 4rr-hf t,5i- hr I G )-lr F

io,taI
!.roteinsl

0C,T:

riC,t3

GPT2

OPT3

AChE?

AChE3

82.56t9.81

5. {3r0. 32

?8" 50.5.23

0.8iro. l7

10.07.1.t1

2. 78i0. ?4

29.0215.03

?7. 2l*7.08
a

5. 80*0 " 30

15.{9r5.8i
rl

0-33*0.05
at

f - 6?*c. s8

1.88i0.1?

2{ .07i1 . a3

7B,52*0.

6. s*.*s.

?'.: $4is.

0 . 55ril .

T.1ili.

:-!!*8.

25. n4*{.

74-5i*11.39

5"-*t;1;t: *'t7

3?,l.;"": 1.'l{
t

6.6i;i: *-05

6,5ii:'!,38

2.*ix t':-2.2

33 . *,$* {. 33

?4.1)0t I i

5. il.t * 0

:i9, i[i*13

fr . 'l lj. .j

10. .t9* i

1"76* 0

;11.97r 3

1<

1d

ri:

i-! t

i1

l3

55

,Y

55

i4

t6

t- ?otal protsln {rr'9/g uet -tis6u6}
;- ;;;;;"i;iiio" "ui"ulated 

as u/s ,tt "'fsiqht

;- ;;;;;;i;atlon calcu!atad as u/s Proteln- 
;;;;;; iePresent n"ans t s'D' i P i o'os

ftre'units ralresent Enzyms actlvltles of GOt'

accolltng io Boehrlngor ilannheim company'

':f the b:ain i'"ssuc '

rr p .J 0-0! n " 5

s9? tr:ti lchE a:'e ralculal6d

6
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otherrketo acids and ammonia (Meister, 1965);rncttnereIore, changes in their activity especial lyin thle liv'er, may have a rcle in the disordei.
occurf ed i n the metaboi i sm of. amino ac i ds tinilhence prot e i nsi .

$imi la:r results in transaminases were a,l sc,demon$trated .by Abston and yarbrough f igiq and
I 97 6 ) , .as t hey' report ed t ransami ttases depresr;edsrgnllrcant Ly in ra:s f ed merix. Likewis; e,
Ie:yl!: docunrented by Kondela et al. (i972)
rot lotling oral administration of endrin to
th?1:qnts and those recorded by KaCota et ari.
t I 976 I us i ng permethri r in rats were a I socompatible wiih results reported herein.

Regardi ng the effect of repeated
adrnrnrstrat ion af the pest icide, i;, ,bras clearlyeviden!, thlt hroth tran:;aminases assyed i^rere sign_
i f icant ly less aci. ive when thei r act j vi t i es wereexpreslsed iler gram wet t i ssue wh j i e GpT on I yexhibite<i ilhis behaviour when the activities were
ex-oreslsed p,ar gram prot,ein and this is I ikely duero deqreased Sirotein content documented in this
',rork. Simi larly, the activities of bothaminotpansf{3rase enzymes were a.Lso founcl to besignitlicantly inhibited in the Iiver after acuteand sulch chronic ora! and dermal application ,cfthe o{ganop}rosphorus insect icide, RoEor i n therat iE[-Elaiimy et al., l9E8a).

Apt ivi ty of I iver alkal ine phosphatase was
not icefl to bei profoundly decreased foi lowingeither singl.e or repeated dosage (table l anclFig" 1i r.ihich nay be due to the dlrect binding ofthe tef t cornporrnd wi ih the enzyme protein or dueto toxlc effects produced in tlssue leading tio
decrea$ed sy'ntl'resis of enzym€ proteln as has beern
declar$d by Sastry and Sharma (1979).

04 the ather hanC, alkal lne phosphatEs€ wasreport$d to ha,y*.r elgnificant role ln cellula,rprol if$ratlon end dtffersnr iat!on {Xarasaki lg75 )en{ as a r€$niator in gens trangcription {Hwang
and C$ugh, i976l i;r addl t ion to tho roleof ,phqsphatase as dctoxj f ytng onzym€ for
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124
Days of exposrre

Percentage of che ccntrol values r.I i:,;te1n conceni
enzyrnes activitles (transaminases andi alkaline
phosphatase) in hepatic tissue afte: dai l:y inlection
of cyanophos vith ll{ LDuo valuc: (190 irq,rkg}.

. p r. 0"05 'r P ( 0,01 n = ii

€l tlrrv.). E3 *t ler o )'s:eir)-

{I chstiatrlrslrl lu/ o Ptoll'ni'

ffi

ffi
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l2,t
Daya of oxilooure

Fig. (2) perc.ntago ol tbo control valueg ol prc:elm c@ntent€rrzynlss (tranaaolnacog and ncotylclro!insEtreg6) lnbraln tlatue after_aaftv ii:Jctton of cyanophos ulthlll LDro valuc llgO nrg/igi. ---

' 'P(0.05 .rp(0.O1 n=S
g
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orglanophosphorus compounds (Moustafa et a!.,
19910).In this context, the present data conf irrned
cyalnophos teratogenic effect in albino mic€, a6it has been reported before by Murphy, il95S).
Recpnt ly, El-Elaimy et al. (1988b) have report:edsimilar inhibitinq effect on hepatlc alkal:lnephopphatase using another organophosphorus
memper, Rogor (dimethoate).

Brali n__f_

Dat,a presented in table (2, show the effelctof F sinqle dose of cyanophos on the brain toIalprolt,eins, aminotransf erases enzyme, a$ wel I as
acepVlcholinesterase activity in male adult rnice.LitIle decrease in ihe arnount of protern cont€]nt
was observed but with no signi f icant difference
compared with controls at alI time inlBr\,,a1
monftored. Sirnilarly, repeated dosage has induced
negfigeble decrease rn brain total proLerns which
sug$esls that protein synthes i s tn the bra,i nescflpes the effect of cyanophos due to bjlocd-
brafn barrier which protect or decrease effec;t of
man{ tox j,cants including pest icides on the brain.
On $he other hand, the relative resistence of thebrain may indicate that this pesticides isrel{tively safe in contrast to dieldrin which
ind$ced severe decline in brain protein content
in {he ral (Ahned et al., lggd) due to single and
rep{ated injecticn of the pesticlde.

On the other hand, the treatment has led toa slOnificanrt decrease in GOT activity 6ven after
i 92 hr post exposure when ths act ivi ty i s
exprlessed per gram bret t i ssue, how€ver, whronprotein content of the brain was taken inrto
con{iderat ion the decrease in COT act ivi ty, at
that t ime was insigni t icant ( tabie, I ) .

S lml ;l ar l *su i t was a I so obeerved concer:n I ng
GP? actlvit!', althcrrgh, tha inagnltude of lnhlbli*

I arger f oi lc&ilnq 2A hr of I nsect l,: i cle
expressrid
prot el n ,
d of tlre

t ion was larger f oi lc&ilnq 2A hr of ln
!nJepr lon wheri enzy$€ act lvi ty was
*i t hier p€r gra:n wet t i ssue or p6r Eramel t
but r€covery has been obtatned by the en
follpw up perlod in ccntrast to GOT.

t
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Concerning the effect of repeated admini_
st ral ion of cyanophos on both aminctransferase
enzymes, aclivities r.rere noE iced to be clepressed
,markedly at al I time inLervals tested when enzymeactivities Lrere expressed either per gram tissue,rr per gram proteins ( Fiq. Zl " These resul ts coi_ncided with results of some authors us.i.ng diff_r3r€nt insecticides tEnan et al. lggZ; g1*glaimy
et al., 1988b).

The O..P. compounds are known to exert subs_tant ial alterations in certain parameters
i. ndi cat ive of neurotoxi c and hepatstox is act icnswhich are dose*dependent (Abdei_Hassih, l9T7;S;tevens anti ilichael , l9B2; Ahmed at al ., tr9gG and

El i sa and Bayomy, lggZ ) . One of these irnportantparameters is the acet.ylchol inesterase en"ymei^rhich i s resp.nsible f or the riegradat iorr r:f rhemost gen€ral neurotransmi t ter, a4:etylch*.i ine ttratcan be either excitatory or inhibrtcry ar;cordirrqt-o the receptor ipri:sser, iggt ! 'lnd norrniil levelclf th* irrl?:r.ine activity granteetl ihe hydrolyslsof. th* Reurotransmi tter one i t performed i ts
act ion a"!ller|rise had side ef f ecis wr:uid h;rve beenoccurred.

The present data (Table Z and Fiq" oll haveclearly indicated marked siEni f ica''t dircrease ina':etylcholinesterase act ivi ty at Zq hr af terrntoxication and there after t i t i lg? hrfoiiowing a single dose uhen enzp*€ ecti,yity wase:rpressed per gra$ r^ret t i ssue rhereas r eplated
dosage has induced highly signiiica,st dec..ease inthe 2 levels of enzyaat ic $xpresEtsrl "

The decrease in en?yrfi€ act i vi ty r*port.edherrein may result f rom Lhe inhibi t ing *::r jon ofttre pestlclde or due ta partlai decreasecJ {:e novos!'nth€sls as €vldeneed by th* r€!ative rsecrease
inr braln proteln content observed in t.hi s *tuqiy,although lt ls difficult to have & dlreerpract lcal support of such a claim * !;:sE th*
enzlrms comprlses only a _ inj,n*r f;r*ct isn af ih*rtotal protaln content {Lai €t a}. 1993i.

10
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Other studies have demonstrated sever inhi-
bitioln of' ACHE following intoxication with
diffelrent insecticides including organophosphates
in vqrious animals {Lbdel*Hassih, 19"17; Ahmed et
a!., 1985; El*Elalrny €t al., i988a and Ahmed et
il. , f990).

In conclusion, the general inhibition of
diffegent enzymes assyed in this papler could be
due tlo darnage of I iver as we I t as ex t rahepa t i c
Iissups w]hich is nuch evident in repeatedly
dosec[l-.animirls as a result of relat jrvely cumu-
latilrF progrerty O.P" compounds (Amr. i990) lead-
.{ng lt inal Iy lo f unctional impairment as has been
indicrpted by a preceding r*ork reported by Eisia
and EiFyomy, {1992).
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