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ABSTRACT

.\ rI..tioleni. .lie.! .ri the carbamatc inseclicide carbarll

rlicr admlninrarion ri iingle ''rai d'rsc Ijlrmgigh\! 1'r rals \\as

iollo$e,1 on ::lecrcd biochemr.,tl in'lir'i lplasnra 
"fii'osrer''n' 

aDd

qluc,rse lerelst. Also. thE etlecls on slrn' cnzirnati' acliriii's and

h.uJ ..n.,:rL\I', r.re perl, n-c.I. \ 're',r':.,r'. '."c_*
corlicosterore levcl associated wilh a significant incrcase in gluco;e

level alier' 1. I and 6 hr. was observed $lrile animals 
'esumcd

normal \alues after 24 hr. The compound irhihited piasrra

ac.h lclroliDcstcrase "AchE" signiicantl) after I hr" then anin1ab

sho*e,.i recovcq'. liiuctunlcd elkcti bct$een decrcase a d incrcase in

alaninc a,ninolransfcrase "At-T" lc1i\iB and 1o!al protcin contents

\c.e evident. Plas ra aspa{a1c aminotransferasc "AST"_ alkalinc

phosph$aie 'Al-P acti\ities. urea and albumin levels $cre n'rt

"l'i..i"-a 
o, 

"ny 
rime l, l, 6 anLI 2't hr. oflhe e\perimenr Creatirlinc

Ic\el shorrcd ri-rlificant clecrease at l. 3 hr' atier dosing \iLh

rarbaryl Hisr'rpathologlcal Iesions uere nol ob\ened ln acutell

crrhanl e\D.rsed rals (except some changes in lhe liverl' The

l"in*i.r. a"to oltuin.a sho$ed tissuc injLiries after dosing- since the

resuhs arc coQsidered eall\ indicalors oi adrenal lesiont and

prinla.rl\ hepatrc and nuscle lissues d nage'
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Ne! ,otds : cdrbaryl, (:ot'lkosterone, rul.\, lrdnsdtnindses.

I. t\TROt)LCTIC]N

Carbamarc pcsiicides are used on .rops a: s\sternic and

conracr pesticidcs. thc) are tpeciall] .fiecri!e in the clrntrol ol
soibod) irsects. Ihe\. are also. used in horsehold in'ect sprays

(L)ani\\ura, l99l). Agricultural \}orkers are olien elposed to loxiri
Ie\els of pesticides during applications tHates, 1982). Carbamale

pesticidEs act as reversible accl)lcholinesterase "AchE"inhibitors
Thc inhibitiorr ofAchF causes accunlulation ofacellcholire n1ncrvc

cndirgs. resultiirg in a cholrDergic or lrypersecrerory slntlrome
(Fuortcs e/ d/., 1993). The eft'ect ofcarbarylas a siressor agent and on

biochonical pararneters werc reportcd b\ man) invcsliSators: Rar
ald Podder(1983) slated thal aoute or3l admirisnalion oioarbar)I!o
rats at dosos rarging from 50 lo about 50U mg,k3 inc.erscd

corticosteronc and glucose le\eis. Also. Knar t1d1.- ( 1985) reponcd

rhat a sinElle o.al 500 mgrkg dose Lrl carbarJ 1 or se\ en oral doses of;1
nrg/kg da) incrcased the acti\it\ ofalanine aminolra5nterase "dLT'.
bu1 did nor aflect Ihe a.tili$ oi alkaline ph.sphataie "AI-P". In
addiiion. adninisr.all,.n ol rams \|ith carbaql ilrcreascdcreatinine

lcvel alter 48 hr. (Nlount and Ochme. l98l).
This stud] ained to show the cfiocls oI aculc carbaryl

c\posure on rats using clinical. biociemical and hislopalhologicai
paranlelcrs as indicalors ol toxicii).

2. N,f4.'TERL4I-S AND METIIODS

2.1 Erperimental animals
Aduk male albino rat: (lcighing 190-10 g. ea!h) !'"ere

obtained tlom thc la n of (;eneral Organization oi Serum and

\iaccine (Helsan I'arm). Slarling I5 dals before rhe bcginning ofthe
e\pcrinenl dre rar\ \!ere housed ir groups in plastic cagcs. kepl ir1

llrom under ratural condilions of illuminarion and reDrperalure

(21-l'C). Irood and $atcr \\ere p.o\'ided ".rIllarrlr".
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:.: E\perimenial Pesticide
The carbamale ilrsectic;dc 'carbar)l' I l-traphthyl

medlylcarbamate (85 % W.P.), was used in thjs investigation The

calculated LD50 ofcarbaryl (administered to mts per os.) was 339 09

mg(g b.1v.. according to weil's nethod (Weit, 1952)

23 Erp€rimeBtal d€sign
Rats were divided at raldom into 2 Sroups : controi (6

anirnBls) and cxperimental group (10 animals). After an overnight

iast. carba+ l \!as given in a sirgle oral dose 250 mg/kg (suspended in

\\ater) by;omach tube. This dose represents 3/4,' LD50 The control

group receired a similarvolume ofdistilled water' The signs of acute

Lrtdl into;carion were thon observed and .ecordcd ior 24 hr'

Blood samples lvere collected under ether anesthesia liom orbital

sinus \€in from each of six of ihe sun'iving rats by heparinized

capillarl tubes at 1. 3, 6 and 24 hr- after dosing into cleao, dry, and

labeled eppendorf tubes (1 5 n1l). The iubes contained heparin as

anticoagula.nt (7.5 l.U /ml blood) accordiig to Schalm (1986)
-samples 

1te.e centrilugated at 3500 .pm for 15 min, ina

refrigerared ceotrifuge to separate plasma- Separaled plasma was kept

in a-deep Feeze at (-40"C) lo. selectcd biochemical analysis by using

commercial reagenl kits; corticosterone hormone in plasma rvas

determired by mdioimmunoassay (Gwosdow-Cohen et al , 1982).

using kits pu.chased from [Diagnostic Products Corporation (DPC),

Los Aagles, CA, USAI. Biochemicai anaiyses \'rere measurcd

colourimitrically: aspanate transaminase "AST", alanine

transaminase "ALT" (Rehman and Frankel, 1957); alkaline

DhosDhata.e ALP (kaplan and Righefli. Iq55) aceqlcholinest'

"*." 'cnf'acri\iLie)(l-ltman?Ial., lqo)). glJcose {Darham a rd

Trinder, 1972), total protein (Weichselbaum, 1946), albuntin (Dumas

et at., 1971), u.ea (Fawcetl and Scott, 1960), and creatinine levels

(Siest ,1 ./., 1985)- At the end of 24 hr' (aller blood sample

couection) the lreated lats lrerc sacrificed and submittedlo necropsy

to determine the macroscopic lesions. Brain, liver, kidney, and lung!

:

l
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portions were fixed in l0 % lbrnalir saline ard slrbmitled lo

histopathological examination. 1{oufine hisropathological procedures

\\'ere canied oul according to Hanis (1898).

2,,1 Statislical atralYsis
Significt|ce of dilfercoce \\as detelmired by th.

srudcnt "t.lest". P !alues of 0.05 or less werc considercd sigrifi.ant

(Snedeco, and ( ochran. 196-ri.

3. RESULTS AND DISCIISSION

3.1 Bio(hcmicrl effects
the ellec{ rrlsirgle ncute oral dosc ol:i0 mgrkg carbaryl on

plasnra enzlJnc acti\ities (ChL- AST. ,ALl and Al-P) and ccnsiituenl

le\cl (corlicoslenme- gluco\e- lolal pmleirr. albumir. Lrrca and

creatinine) ar. rho\\n in Tablos (l and :) Plasma oholinestcrase

activir\ sho*ed xn ilhibition aftcr I hr' Dul after 6 enil lJ hr. of

treatmenl. animal\ sho$ed reco\try tirlio\\ed b) h)feracli\ilt irr ChE

cnzyme ilr comp.risLrn to cr)nlrol grorp lhis nray be due ttr

lonrpensrlion \\here more ,i\ndresis of ChE ill thr ,i\er occurred.

lhis suggestiol is supponed b) lhe data previousll reported b)

Coopcr r/.r1. (1913) and Shaker.r.r/. ( I988) $ho sla.cd lhrt in lhc

iecL,ver) period. thcrc \\as a fast increast in rat estelasc

ac.ompaoied b1 hlperacLiril. shich rnat probabl) be due 1o the ,ast

rcuptakc of Chh lo th€ stnapllc cleil L)r irrcreas€ in ChE synthesis.

This dosing also ircrca5ed conicoslerone le!cl (0 05 > P < 0.01) aiier

l. i and 6 hr.aD.lSluc,rselerel-hlpergllcaemia(0.01 >P '0001)
but onll aftcr ] and 6 lrr. These ralues reiumed normal le!'els alicr:']
hr. Our resulrs ag|ee with Ra) and Poddcr ( i 981) wh.r nentioned lhar

aculc oral administrxtion of.arbal llo.sts a!doses ralrging fiom 50

to aboul 500 mg-/kg iodu.ed an ele\ation in corl;costenrne and

glucose lc\els. lt is csrabtishcd lhat ele\ilion of pla\naconicoid
Ie\els night be also a consequenrc ol its incrcased s)nlllcsis b)

adrenal lorlex and/or b-v akcmaticns in its nrclabolic clcarancc rate

lOsicka Koprowska ?1d1. 1981) The P€stic;de induced hlpcrg-
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Trble (1) : Effeci ofcarbarllat ?50 mgkg on Cholin€stcrase (Ch[). Corticosterone,

Clucose, Aspartate amino transfcrase (AST). Alanine rmino transferase
in€ DhosDbatase {ALP) in mal,
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i_,'caernia uhich s€ens to bc due to simultaneous slimulatiLnl of
gllcogen phospirorylase and inhibition ol gllcogen slnthesis

I l.icnen.l\u1 .,/<*.k a .l \,,rr.<zl\. lo-ql.
From Tables ( I and 2), i1 is clear lhat no appreciable changcs

in plasnra AST. ALP activi[, albunin and urca levels rvere reponcd.

While. Al,T acii\ii) ard tolal protein conlent cxhibited fluctuating

elGct belrcen decrease and increase. Results of the present Nork

rgree \{ilh those oblaincd bt Kiran et dl. (1985). trho nolcd that a

snrgle oral 500 mp'kg dore of' carbartl or se\'ei oral doscj ofTl
ngkg/da) increased lh. acti\itt of ALl. but did nol allecr the

a.livii of AL.P. Freedland and Kramer { 1970) suggested that crrz}nre

levels are scnsili\e jndicalors of lissuc damagc. lince the) arc

ljberated ironl cclls even $hed lht magnitude ol lcsions is not

sutficrcnt lirr morphological derecli(r. This tlas confinncd bl the

rcsults obtained ir our study. A reduotioll in plasma transamrnas.
(,\i.T) ma] he attributed lo citlrer rhc efieei ol pesticide nretaboliles

\\,hich inhibited serelal elrdogclous en;1nes particularl] A[- 1, AS I

and AL,P andlorio the ircreascd fite olcalabol;sol ofthere en4-nrer

in plasm.r oi lreated aninals (Kranler. 1989). Nlorcorer. Hashem

( I 930) and'l-alc,rt 11 .r1.. (1s79) rcported lhat lhc dcpression in the

aclivir) ol transarnrnascs ma\ be Llue lo the tormation olcompl.r
ooDrpounds \\ith AST or U T in the li\er. \\'hile an elevation iD AI 'l

lerol is usualll duc to thc leakase ol damaged nlembmn€s (C.rt7.

1981). tlecause lhe toial protein in plasrra ls used as.r slrcfulen]t
Drarker rc nn)Ditor nulrlli\e state ol rals. also. plasma pr eirr

alteratious are not usuall\ lpcciflc lirr pariicular disease condiLion

(Tictz- 1987), theretore. \iF.ni[crn! decreas€ ill lortl Protein. obsened
in trcated enitnals. nra\ be due 1.l lhc stress tiom applioation ol the

inseciicide mediotcd rhroueh dre a.irclral conicosteftrid honnLrncs

(Nasir e/ 2r1.. 1996) h addlli.n. e striislicall] signiticant decrcase

(0.05 > P < 001) incrcatininc le\elafler I and3 hr.$asobsened.
The size ol the crealinine pool l1lrd thus the dail] production ol_

creatirin€ arc allecled bl Iaclols ililuencing musrle mass such as

disease olmLrscle and. iLssLIe uasling iFinco. 1989).
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I igtlI Lr\er of rar rrc,rted !!ilh a hich dose otcarba^ rtj0 mg,,k{)
'l' . I \1.-,,r.',. f'',,. ,.,.. ...,...;:.

$ irl) Jilaled .c rrat ! jeir (tJ,F\J0;

Irig(:): I i\er of conrrot rar sho*ine ihe hisrologrcitl siructure of
heptatorltes. hcpatic c,rrds. central vicn. ponal area arid
hepri. sinusoids (t I.E\40).
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.1.2 Palhologital effects
A single o.al dLrsc of 250 rng kg carbarl I caused ialr\ation

se\erc trem.rrs (15 min,\, lacrimarion..ongeslcd e)e! and prolrLrdcd

(erphlhalmiel. Finall) parallsis in thlj bacii aDd the foro-legi a'rd dcatn

occurred ir :ll % treated ralr. Th€se efieots Crsappeared \\ ilhin n hr '
the. thc animals showed normalac!i!it) PostmLrnenr e\anrrnalion drij

fr)r re!c1]r an\.hanges i intemal organr (livef. trdne)5' lurgran'l
braill, r'1s.. hlsturpathologica. iesions were n|l 'hservei 

rn rhd

dii'tefer' organr. c\cepl. lhc li\erwhich shir\c.i sranuiarand lasculr"

dcgcncralir!' uhangei in the cltoplasm of rhe hcpaloc\tes beside

dilaliolr lr.enirai veir (F18. i). No abnornralitLei scrc obser\ed in the

.onlrol group iFiq :). lt could be conclude.i lnal acuis .arirar--\ l

rntr\rca1ri]n. seem 10 proiiuce adrenai gland lcsllrni a' indicated h) th.
lrcl'case-, irr corti!osreronc le!el {l'}peradren('.,rnLcrsm) associate'i

!\ illr Lr.r.a!ed glucose ie\c! /h)perSllcaernr:tr r.rerled hcfe. \\hi'll
Ir.xx. rirat carbal-lr acli as slre\s.r ar.!f, Thrs suggestir':

cLruoic,l iiit1, Kass:r (1981i $ho slareri thal lhe ie\el 
"1'

c.rlrc.rsreror( iii Elasma is a nror. sensili\ c stress indican'i .\1.!. i]

ras bc.nllie ob!rous that rhe strcssogenrc eliec! is d.r onslfablc

biL,c[.1r1rali\. eren rhough .iii]icai manitanaliolr; (ri porsolrrn!l.rr.

m:rsi0! Fu(hcrnor"' our blochemi.al dala suggcsl ai l€asl hepaLlr

arJ lnU5.l. alt.ralrorrr tionr .arbary i e\o.r s ure It is $odh nrenliorLir;

lhar a\allabl. lilcralUre revjalc.:l that tiefe ar. nc a'lc.luell
r .(.i :i.' r'. ,rr rr, ll f (r:(! 

" n('''Lrdc' '' Ir\ '-'d,'-''l '" "
c,-,mprehensirc sludiei ar. essenliai lc.isrit\ lnc laTard.rus a.i.r o:_

theje prnicLdes that ma\ tr€ i;ic threatenrng I. nla:
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