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ABSTRACT

The effect of dail-v oral admin:istration of
::111._oo,:"r .?f. iindane (s ms/kei 'ano

3|frin (2. mslks) f or tlrree we"k"J 
";; 

*u r.r<a I Iaf ter one hour and af ter thre- ;r;[, ;'i iur,were s tudi ed. The treated mice showed
lio" of body weight. There was erlso a,r4

ll:::._ il,:f""se,. in iiver, kidnel, and:.body w_eight ratios aJ.te. 
-in.u:*'-,r"its 

ofose. In co:ntrast, there was a signif icantse in spleen:body weight ratic.
he tested pbsticides s,,grlifi.:arrtly
::1 1i:," lr+in. ATpases (Totat_t,Tpare, f,iu*lu:g and $tg2+-ATpase; 
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INTRODUCTION

nsecticida.l pyrethroids and organochiorinernds are wei I known to be direcii.i i"*i"' t"
, (Narahashi, 1985). The p€fVrru::i system ts

Pesticides fa i l ed to produce an:i,!r-Iicant - chang,:s in the le'els of yl-amino

,i-;;- ;;J';;_i;r proteins. Giutamate and itsxylated rJerivative y -aminobutyric u.iOare neurotransmi t ters that medi at eory an<t inhibi toryivery, in trre ":ili:l'i:l""uu 
t;;,::i3;'?lfit;

r vu.J, rrr Luc cenlrar nervous sllstem (CNS)tebrates arrd invertebrates (Cotman anrlLeur aLsr ailo lnvertebrates (ilotman and, 1987 and Robinson and Coyl e, 
-l 

9g7).



8l-8eady.

Man,y authors found that pyrethroids andorganochlor-i,n91-inhibited the activities of N"*,K? and MgZ+-ATpase in both insects and higheran im,al s (Bakr.v, et al . , lgg4 
"nO- 

ll"rrhedy , lggg) .This_ s,uggests a pc,iiiut" interfer"rr."- in energym,etahol i:;m required for ion tr"nsport acrrssnorv€ mennbranes (Murphy, l9g0)

The present study is devoted to investigatethe effect of I indane (organochlorine) anddel tamethrrin (pyrethroid) on sone biocheni caiparamete.s in mice in an attenpt to clarify someol' the nnechanisms underlying the toii.ological
s i.de ef f ects of ilrese agents. The generalptry'sioiogical state'f the mice was monitored bvthe change in .body weight during tfre expeilr""tr.
Al so, the I i.v9r, kidney, he"art, iil""r, ancl
9.uin:body weight riatios of treated mrce werelcoked at an<J compared wi th the control s to showthre 'effer:ts of the tested pesticides on eacrrorgan.

HATERIA,LS AND METHODS

.Animais: Maie Swiss aibino nice strain (Mus
Eusculus) , weighing 25-30 gm were used in thi _sstudy. They were obtained from the High
Ins t i tute of publ ic Heal th, Alexandri a--Un 

i ve rs i t;7 .

Pef!rst-d-e.!r: Lindane, gg?(, introduced by Shellchemical rlo., New york, u.s.A. and Dertanethrin,
98%, introduced by Sunitomo Chenical Co.

Experinenllal Groups

The mal e ni ce Fere divided into threegroups. ,ihe aninals rere oral ly administered f orth:ree weeks wi !h 5 mg I indane/kg (f irst group) ;2 mg del tamethrin/kg (second g.o.rp1 and corn o i I(third gro,up) as cont,rol. rhe administered dosesrepresent l/l0th of the LD.r, of each pesticide(w.rttring and ltalker. l9g3):" The reight of theanlmal s F€r€ recorded dai ly. Five rnicJ f rom ,each
group trere sacrificed after one hour and after
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e whole brain Fas homogenizr:d in l0of 40 mM tris-HCl buffer containing 0.32se and I mM E!'IA, pH 7,1. The homoierratetrifuged at 5000 xg for 2A nrnirtes. ihetant was ilentri f uged aga in at l2 ,00r, xgI m.inutes. Then the pel I et s were

ases

was a
bed by
( 19701 .

volumes
prctein
xg for

ded in the same buf f er. I,he .nry.r*was rneasured as reported by Ko,:h (196i).al ,'\TPase activity was deierm;.ned in a
r. mixturer containing 100 rnM-|ia+, 2iJ nr.!l_K+,+ ( -tr ^nrn- , 5 mil{-ATP, 40 mM tri s-HCl buf .iier ;:,.ii 7 .1ml of the enzyme. The reaL:tion wasby adding 150 pl of tricholoroar:etrc acictby determinatfon of inorganic phosphatei-ng the rnethod described Uv Iaussk_v anci
?:3) . Mgl**ATPase act ivi ty was measuretlddition of I mM ouabain to the above
* mi;rture bef ore the adcli t i on of ATp.'-Al.rase activitv lryas obta.ined by
:gn of Mg2+-eTfase act ivi ty f rom ttreTPas'e aotivity. protein con,tent was

us ing the method of Lowry, et Al .The: specif ic activity was expressed innorganic phosphate rel eased/ mi l l igr-am
hou:c.

chromatographi c method usecl
t i on of the procedure des cr: i
9_! gl. (1962) and pepeu, et al.e brrlin was homogenized in severlol :;olutir:r. The precipitated,ved by centrifugation at 3000



I 5 minutes. The crear supernatant f luid wasevaporrated to dryness, the res idue was di ssolvedin distilied water. An amount of clealsupernatant f luict w'as appl ied to a whatman f i lterpaper Np. l. The chromatogram *", run byascend.in! technique using a mixlure of n-butanol,acetic acid and water as a sorvent. Then thedried strips. ^. were dipped in 0.5% (w/v)nrnhydrine. After the coror developed, each 
'spoi

was separately cut out and eluted in ethanolsolut i'n. The opt ical dens i ty of the eluate was
measured at wavelength of sz0 nn. The amount ofeach amino acid present in each spot waEcaIculzrted using the standard curve.

Statistical arnalysis is done using Student'st tes t, to compare between treated ni ce andcontrol.

El -6endY.

RESUI,TS AI{D DISCUSSION

I . Ef fec t of repeated oral adninistrat ion of
su:b-l ethal doses of I indane and del tarnethrin
on the body weight and organ weight

Tabl e 1 presents the effect of sub-lethal
doses of lindane and deltamethrin (5 & Z mg/kg,
respect ively) given for a period of three weekscn body weight oli nale mice. The data revealed.
significant decr€ds€ in body weight during thetfiree weekls of treatment, reached the maximum atthe lasit day of treatment. Af ter. stopping thetreatment the bod.y weight began to increase,
reached maximum in lindane treatment at the endof experiment. But, the percentage mean of bodyweight gain was sti I 1 less than the controlgroup. It is clear that the rate of increase ofbody weight after stopping the treatruents was
f aster in L indane Lreatments than in ,Jeltarnethrin
oneS,

Our resul t s are in agreenerit wi th the
resul ts of Vos and Kra jnc (1983) anrl Ill-Masry
{19S7) wh.o founrj that pesticicJes caused a markeiloss of weiglits a:; conrpared with control aninals.

\
\\

\
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Table I
Effect of repea,.,O^311] administration ofor rindane ""' J"iiiru$ip':l"lli"::"

J P C & E S /olrJ rto;Z ili?li.

Det tamittriin-

sub-lethal doseslr body weight
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L i ndane

+13.23. t2.99

+20.29 13.85

+29.22 12.53

-4.79 t2.80r

-7.69 +5.56,

-E. E 15. 7gr

+2 .07
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+:32.47 15.04 _6.58 tZ.08r
+38.32 15.14 -3.3 t1.02,
+40.42 16.50 -t.73 r0.09r
+45 . 9:t !4 .64 _0. 75 +0. 04 r

-9.27 15. l7r
+1..5 t3.00r
+10.59 :2.96'
'+13.37 !2.29r

::1: F"in of body wiight.
:-.::. j::'. gr body netei t.

control (p((r.05).
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In contrast, these results disagree with thatreported by Davies and Horub (r97gl who nentionedtlhat, To- riignif icant di.f f erences in the f inal bodvweight br:tween parathion-treated animai, ""'",r "ir-,tc(lrre spond i ng con t ro I were obs erved .

Tabl e Z illus trates the effect of I i ndaneand delteimettrrin on liver,. kidney, heait, spleena'd brainL: b.dy weight ratios for male mice aftert hour and af'ter 3 weeks of last treatments.F*om this Tabie, it Fas otvious that the t::eatedmi ce showed increlase in I iver, kidney andb.ain:body weight ratios. However, the increase
Tu's not significant after l hour of the twoinisecticides, but. was significant after J rryeeks.Our resui ts ar-e in a.greJr"nt wi th Nigam, e_t al .(1982) ' Therre was ro change in the rat i o ofheart tc bocly weight in treated and untreatedmice. I'his i'dicales less toxic effect of thej*o.used pesticides on that organ. on in. otherhand, there Tu.s a significant tJecrease inspleen:body weight ratioi, these resui rs weresu,pported by Berberian ( i 9gl ) , who f ound that thespleen -we,igfirL clecrea;sed significantly tn ratsi'njected vrith DDT pesticide.---ii -ir*'poirint" 

thatthe changes in oiga,r weight are- ;--;;rt of ageneralizerd increase irn celiular metaUoilsm.

ir, Effect of repeated administration of li'rlaneand delt;amethrin on different taigets ofmale nice brain.

El -6endy

A. ATPas es

The effect of sub-lethal doses of tested

Table 3 shows the mean values of thespecific activities of ATpases -"*p..rr"a 
aspt mole li/^e protein,/hr. It is cteai'itrat brain

l,3r *y-.hr-higher in Na*, K+_Alpas. i+.ia' , 0.g2)
1,h?! Mgrr-ATpase (I .26 r0.09) UV 

' 
"J*t threei'o1d. This result intlicated t'hat-'N"i, "K;_aip"]"

cons t i tuteri mos t af the enzyrnat i c ATpase ac t ivi tyc,f the mice brain. Thi s data Fas relat ivelysimilar to that found by Morshedy (l9S9t-
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J e | & i I lalri |tl: rli?l),

?::tircildes on the activity of ATpases wasrl.lustrfated in Table 3. Linciane and dettamethrin
-srglrf.ica_ntly inhibited the activity of micebrain $TPases after one hour and arter threeweeks of treatment, except^ that deltamethrininsig;ni.ficantly inhibited Mgz+-ATpase. Lindaneras mqre potent than deltamethrir:, and thepercentage inhib.i tion is higher af ter three weeks
than al'ter one hour ,rf treatments in a1l ATpases.Lindane and del tamerthrin inhibi ted total Arpaseby 30.40% and 25.64%, respectively, after 3 weeksof ireatment . E l-Demerdash ( 1987) f ounci that thepercentpge inhibi t ion of total Alpases reached33,7 af'ter repeated admi.istratir:n of lindane i'
mouse i]rain. A:; shown in rable 3 deltilmethrindid nrot significantly change the Mg2+-ATpase in
mouse tirain. I'ire percentage inhibitior: reachecl
4 '76 ar.]d I I . I I ilf ter one hour and af ter three
weeks ul treatme't, respecti,;ely. Ihis result isin agr$ement wi1.h Bakry, et ai. (l9g,l). whr.r
concI,,rdPd that the inhibition of mitoctror,ilrial
llSa--,\Tfgse i s not the primar.v inocle ofinsect ifidal act ion of pyrethroids, whi le clark
?nd M;lt$umur,'r (19182) stated that cypermetfrrin and
decamr:!$ri n - ma j,'l.v inhibi ted Ca, llg_,\Tpase,
Morsh,:d$ ( 1989) iound that the decametr,.in and
pglmeth{in had no effect on rat brain i\a*, K+_ATPas*, while dic.foi and DDT exerted more
ef f ectc.

^.Thq.re.sults generateci from the present study
conf irm$d that I indane and del tarneihrin exerte<!
more ef Iect on mi.ce brain l\ia*, K+-ATpase, This;
may be e:<plained as bei'g due to the fact thal:Na-, Kl-AIPase is a iipoprotein and that it:require:{ phosphol iF,ids f or optimal activi ty
lIoT.r'o-, g_E al., 1972). It is ttreref ore possibl;
!hat lIndane and delt.amethrin and/or their.
l ipophi.tlic metabol ites may bind to the I ipidmoietl'+! v1yo whicir may resuit in altering th.,
?ligster']ic characteristics of the enzyme, thus
leadirrg to the inhibition of its activi iv.

7L
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B" GABA and Glutamate

The levei:; cf GABA aiiti glutarnate ln mouspiirain e:{pressed iri pr.g/gm trr,i.- tissire ru*.* zzs.;q:tnd ?56"j. respc,cttvet!. In the-li**,r,,t stur;;r,dai i y suhcutane,cus c.f ei tiier l inrrane (i',og7xg) ordr.lt:linettrriii (;i .:rrgr/kg) fcr Zt J*yu' taiieri ti-i'r'ri:drrce *n.y sigriif i,:ait cirariges in the rever.s ,:fGrtl:A and *iuta*;,:tc ci tiie ,,riie mice br_ain afteri;cth one i'o,rr ,ll.l 2l ,i;t, of treatmenrs. Thisindicatcd that ilre r,recharii sn of u"1ion' oi t*s tecipestj.cides tlc,es not involve theseneLltrotransmitter.s.

ifhese resr:l ts are in accorl wi th ilref i ndi *gs c.f Lock and Berry ( l gg l ) anc Hong , s_taf i1984) ' wlro f'ou*r-J that kep,:.e did nr:t af iectthe rL,rncenLratjon cf gluiamate and GABA ind:l.fur.9_rrt region:; of' rat *brain. 
fhey-als,u, agree

w i th E1-lierrrer.tlash (LgS7 ) anrl Saaci 
' 

{ t itlOl , whcI iiu*d that $0m'e organo*chlorine 
"o*pouncis andsvnthetic pyreth.'ids did'ot significantly arterthe concentrat io0' cf grutamic ici<t onJ .AEA inrat or mice brain.

The resulrs lgenerated fron. the present studys*owed th;rt, cue to the high ripid iottiruilit_v trfli'rJane ancr deitamethrin- :i:e nrlcnanis-n-",f theirac t i o's on the A'Ipase compi ex can be ,iue to 3direcL interacti,on wrE;1 ii,e lipid O"rtion ofATFase leerding to a disturb^nce 
"rlrii,i-i,.ar*inint*ractian which is i.loportant fcr the activityof ATIlase. Ai _co the Oaia does not ,u!ges t that0ABA 

_;?;_fld. gnutamilt.e as neurotransmi tter.s in themantruaiian CNS, are sensiiive sites for the toxicacIlr:ri;s of lindane and deltanethrin.

72
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