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HIStrOPATHOI.OGICA! C}IANGES I N PENI TROT}i ION A}O AZINPHOS-METIiYL
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ABSTRACT

H:rstol=thorogicar stuiies were carried out in the third instar r.arvae
of the Egyptjan cotton le:.frorur, Spodoptera litg)ralis (Boisd.) of twc)
orEa.ophosphate resistant st:ains, azinphos-met.hyl and fenitrothicn with
resistande ratios 0f r"1i".! and 17,03 fold respectiveiy. A iabcr:to:-y scre.in
nas e]so stud.l€d as a:€::er€Iice one. lhe tissues studieC wer€:ut:cl.e ,
epe::eli'$l ce:ls {: auscles s;::ro,:nCing ihen, fat L,odres and z:e irerve gan-
gl:i"o:r- The cut:r1e ih:.k;,ess and the e;;ethe)"i.ur, ceris re:e ncre s:f:.:.i.can-
+-::f elang'ted ;: .i:he tbo .r:eslsia.'t s-.:e:ns than :n the s ts;cep:ibie cne:
!'!!scLes uEre :i -ightiy t_.r:i.:ker in -,\e :ro reslstan.. st:-ai:1ii, .?r; ihe :if -
ren:e* ;ere :Or s:grrf i cant, ?,\e :rxi:er of f at bo:ies was Lnc:r€ase: -crgJ)l_
ii::':t-)y d.:r rlie s':scep:lbr.e sira-r^n than in the tpc le€!:riant s.tJafrls. tne
di*e*sion' {ier:gth & w-ii:!i,! cf the nerve ganglisn }ere;iiure €,:onqai_ec srJ-
:j.ficartly i: azlipiog::i:thvl reststailt sirain,:i couid be s;oges.ei .ha;
:es.:-ste:ce prc.:,€: t1", ro r:,"1.y;:;i:phosphat es is corref aied v;:i:h tr,ru th:ci:.n€ss
o.f s:qre tJ ssf,es i,irlch n,:;". deciease €:ttler penetratlon or ai:-cpr!;1sir ci- t:,e
'-a,sectl:ices a:d -",:nce, ;sduce the ilnccnt cf tl;e ac:raj. ic.::iaaint -Fa..rinr:
tie tarqet,

i:;TROTUC:ieN

Sevefal:nves;.iigatorS -c:rlc:-ei the effects Df :::secl!ciCes o,
rrslopelhologr:al p.:ra,r"ti:ers .ln S, l.jttc::lie a.-,j other speci€s. f: bery
11354) coqcjuied that a:;ii"pl,os ii€thi1 3:rd carbaryl cai:s€cj vactol:.zatrorr,
iec:.ination e-nd sr,r:;kage cf both nuclei ani cytoplasr with Li;tJ.e d:lage
'?f lrrerb:anous :;i".:,:th of f :it body of spiny br)1worr,, Ea:-:as insularq and
'pink- brll.qorm pe::tj.rcFhc:,. gcsrs:,ple1l a, Sala-ria {i955) con:l.i:d.eC .'a:
E:rdr:.:r, DDTrra.Daryl anC para..hlon ca,,:sed cytological cha:lges ]r nid_Eut
,;pjrhelia cf pr:oiciiS lil::Sra (F.) .Fiassanein * qa (1961J) mertioned ihat
JlT, tri.hLorfcin, carbary]. a-nd )ebaycid caused proncunceri dest:rucr:ve
ef fe'-ts on the cut-icle n:i-,rut nalpjghian td-bur.es, fat body and nuscr.es
of the Larvae of the spi:ny bciiwonn Eg:,i.as llsu.lina. Topp<,zadan et ai
rlr956)rentroned t|.ar ccn:aci cr orar uptaae of earbaryl, parathion.
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114,r;1;r,lg;U el el

lor .?:rd *rc:i:in caus+d csnsi-derabre cytcpathciogic&r e:a:-ige{i in the cic-gut
squith+ii.r of cr:.tt.i:;. teafxorrn gpcld.!-tgq $.it_?:fll"1 {sojsd.} . !i{.! qrai!ri_-a_
tive differqnae occur€* bet?een the tL:o .routes *f appl!*ation or iif-=s€:-t
lnsectj-id€s" llassanein and X}ialil tl9€9) sruCiej i.i:€ eifect of DtT I
toxaph€rer Cieldrinr e.ndrin.!:::riane, paratl:i*n ani, e;::r::|.os Bethyi, c::-er*
thionj deruton , tri.ehiofon anC carberl'l or, cutj-ej.e nusc].es, fat , body .
r1E:.Firih:a:r trb'rLes, and mid-gut 

"f 
ggjr:S:g.]:.:j:€.:j:g*TJa=(E€i;1€1 . ?hs

:*:.;-n,.urds caLsed ies:ructioit to tissu€€ of .:ticlr,. :" :ci*s fet . b$y ,
neJ.piqh!a.n tU.5;1e,s a:id nicl gut, luoustaf a (lgn9,t t €::ij: .:€{. i}"a: li;. a::_o;:
ca:sei te ai.E tissu€€ of cotton leef*c:m in -.::r ,.i J;1, fhe e-cirhel:.*::.
;a:: badly deFt:-o)'€C a'd sroxe vacuiier:ti*n eir: lrtcst (€ii b:dnie::es:i.r:_
ar;tf ::ied, ihe ry::opJas$ b{: :a-re g:alulaieC ai: .r.:._::eC. lidra: il?;C) i: -:-:.
;. ' :: lpatholcqir..*1, efiect cn vai."us boiy tissries :f ',i.* ;cr:r;: leal;:
*"::en th€ tl::l-i iatr ai instar f ej c:: 1€eves sp:a!,ej w,-.1 ::-:e: . :i.{
$ai:.+r:iei cau$e: pro::ouced dest.:-ijcti!rj.| r.airr:.y t) Lj.ssues of :::*9r.:i ii::
rri:scL*s'F-]:i:*:ia:.i!al ia:tege i;c,rr::ed tc fat ::od:e: arS:a-L;j-;::ia-:,, ri::*;.
l.kllia;,ine:t i:.?'ll] concluied thiit -j.r.:iirtc::hcsr,liri::i::, E:lj-,,r.,1:). i_exir_ij:i:,:.
a::d heptac:ior cRrseC distrueti.!,e eJiect;r.:]ie n:d_g::, i.hti::i:.;e.sr:g_
l'.onr malpighi.en .!:ubu:.es antl tb€ fat i:od";, af t::e 3;C_. l:star cf the Sgl,Fr*
ian cotton leai.*ors :ql.3i.l:S:3 li+"L*-" Abde]]:l and -qal-i.E"a {:g,?.,
::€po:i1--ed tb.:t lulF!:ar ani c;'916;1g c,:r',;;:si hi.:.tr;*r,rg:.a1 charE+:s :n :ie :ei
i;rr. :Fitheij.a of t{S}icrijs at.E:_aefa_ _ SaaC et lf ifi,iES} i:c::{r:::.:r;:ii!-t
r€p;r.stJtr--i.an* clused €iotigiti.on i.n epi::reliai ceii s, Ce:a.::ie:t .-,
::e: rrpiic lxeflbralie arC va;ul .i:etjpn of bcun:::y jines" :er;.:_ihr11, ,:r.,;s€d
,-l rr gre;rt da-.:ge ta t"he epithelial la1,er, detac-,rr,e1i of pr::t::c;.,::.c
rr'ir:iilra;iLi of 4rih ;i:1s1a3 ia:rva* or: p, g'r:-i.',F!s]:1 " Tr€ ;in: cf :h:s s:s.,
-e .,. :::ud), .lhe i:.i.s;r:_iog:.c*1 che-r:i-e-!: of :-esisl.an:. st]:-rins af:i:::r i;t;
f:-eq, .l:: t;dFc3:;r,r to tir4 rigai.:i::ii.;ar:i;irttes. ii):s c.;tceF', is i:: :.::..;er:i :i:
!.ire enil i,)rii.i.On ef J-*Fiis:a;,ce cechenisrr.

lnse:t ll:ain$ i:sei,

F.ef€rence t!rj6sejrtib-ie stra:.nl I .r., :.i-j.jl:it(,r! itJ:r:- :f :Ia Egt3::.a*
., I r:,::: le;ifwc.rfir SpfgglF:* i:j3:-.*]i: .,s ree;-ej in r ):e iai:o:a-:c:1, :j:
iii:a:tiL br::.;: "lqaveS,

;il;jitgi-,1lli si":ai-ns: twc r+sisl..a:r,; !i;-r:n:r:: t.i. .: ;::.,..etllio:: iF=) an:
i:r- .E;:in;,i:r::r-'::ql-li'i. iC") r*!tl ]?.0.3 a:rrj i4.i feli rrrs.i.5: .dice l.€s!€c-L:!c:rjj
were Cer=1,;,ped b:/ topica: aFFiicar-ion i.echnique es jes:.:.ibe.d blr iass*u
et al (19BtJ 

"
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Hisr-ological. technigue; The third instar larvae were fixed in alco_
holic Bouin,s solution for at least 2{ hours, and tc €nsure ^.nplete
fixation of various tissues, the larvae uere put under vaciugl.The fixei
laruae we-r€ dehydrated by tr*:sferring r-o severaL ascending gracies of
abgolute alcohols (50r.60, jar go,90. and I00t) for about 12 hodrs each.
Afler dehydration the lazTae were treated for clearing rhe tissues by
placing i.t in solution of a:yl acetate for ni:,imun period of 3r4, days
at roorn t€$perature, For erirbeding, the Larvae l{ere :,mpregnated .in hct
paraffin wax for a_bout tlJ'o hours under vacuun. The wax bLock was sotiCi-
fi"ed by putrLing it in corc uatet. The bl0ck was then stuck to the hcr.ier
of the ro:ary microtome by rnelted wax and serial secti.cns lJere obtained
at a thj.ck hot plate and tlten they were r€ady for slar:_,:.ng,The:;Lides ser.e

<i15:oed in xyl'ol for 20-3c ninut€s to remove the wax, The srides w€re then
dipped in a series of di.f :rereat arcohor so.r.ution each for a period of 5
rnin starting Hith absol'Jte ethas.r go, go ar:i 70i then the sliies rere
rinseJ !n distiLrei iiat€r, Tliey rere rii-ppec in the solution of the Ekr.ich
stain fcr 2 Finutes. To k;ich aff the excess stain the sli.Ces ua:e wasi:ed
in disti"rlled uater, then jrn 701 acid al-col-.cr- unti.l the sections were
rqidish. th€ srides were then tr€ated wi.th alkaline arcchor 70* untir the
section turned bl.ue the sl.i.iles eere tben d:pne.i i.n 951 alcohol for 3 nin_
utes then in Eosin for few seeoncs. Dncess Essin was reFrvetl vrith 958 ar_
cholol.

F,asu:Ts ArlD prs:uss.LcN
HrstoFa[:ho-]og j cal st:d j.es rere car iei oLt in twc orgar,ophoFDhat€

resis-Lant strains bes.ides a sus.eptib]e crre, The t.os reststant si:t_atns
were azinphcg Elethvr resistent strain and fenitrcthion reslstant trne H:thresisrance ratics of i4 "1 ,and r.7.03 fo'.c respecrrvely. Third ra*,ar i-nsta:
of the cot,ton leafworm was used in this s.;udv"

Hrstopathol.gical crra::acte.ristice cf azi::phosnLethyl anc fenitorthion
resistart s;trains:
l.- ?he c:+-i.cIe:

ft is clear:.y oi)vious t.:hat the cijticl.e of azinphos_meth,yI ar:dl;:ritroti:iln jesjst.rnt 1a:"l,ae l-as relac:.vely thicker fhe thj.ckness
of the cuticle of ienitrctrion ar:d az:nphcs-nethyl resist.ant stirarns was
)8'7C q and ]5.42 rr respectiveiy corpared with 11,22.u of hh€ suscepiibre
s.ratn. Staltistica,l analvsis showed. significar,t differences; in cutlcle
thi:kress bEtweerr the resisitant straine and the susceplib1€, one, Talle{1)
ani Fi9 (I)
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Mciis'lsfa sL gl

2 - Tl-,e i ai bcd"f :

iiir: ;:r:rl,rir of f al bcdl' u:s es:i.na:ej 1n :;s--ep-,:ble s:i a:r' ari Ll-,e

tHo f e:ritrglliol anC azir:;':c:-:eri'.)'l :eststant st: a:.!is. :nc :\'€!:aqe

nrr:.:r of f4t bod),Has 3-.35, i:: .45:ili 3f,,58 r:+r:;=r--r:r'ei.y, !ier€ "-€re

-"ign::ice::t irf fere;rces betweel: t:r€ :i::-ee si:ains, l:::-ie (.:.) i:9, {:

1- f i,: -.'rra A:-r'1^r.

ltre dirnedsions of r:elr,e gangi.icn::: €scil cf tre nzi;lp::oJti-ie:iyl ,

fanjt/.rhi^n -F,c'crrnt rr..l q. c c."h e c;--6:rrs ,..L "LaS:rili. lle r.erre

lar-g::on i:,ner s:or-s c: susceF: !i.:e i'-ra:n rir: ' . lE u !r. i.e:;'-1- .a6

65.C7 :.: i.n tiCeh, rvl:ili: in :r€ -.cri :asiste.;t sti:r:ns, aziirlr::5-n€th::

Eng lejiitrrthilon were {11,1 .25.:"i ier,g--'1, El.l8::. h':1ih a:t 1'|4.6? ir

l' ,::h {4.4L ir. wi.dtl) rccpeci-'.€i1'. li.r sre:.r s'-::;:, ;'el j:l-i sha'iec

r.1.,- Ficen:t liilererr'e'. i.trpe- ':irrL^c-rc:.e' rpc:ct;:' c: a'i:: e:-. :

sui;:r-5:1:::€ cl€ (a:Le t:€'.'aria:iJas La:!.'€:: fe:i'":-iii-:-cn re::::si::-," ;::::r.

:":::r:,.- r'.::lr: a.:e {E--e:-s:9:::-::::t. - a:::-:.t's-ru::.:l :e:.i::''.:
g:: atir ::.e .. ,j lFlf c '.--i: .- --ai.- -.' .:s :a.r- : 1 r: :. .t o-l:ul :: n::i:-i-

r.ra a;.:9rrej ia: De tl-.-ci(r'i9 t: !-i€: ;::g:-arel ne::v€ are:li, :ab1e il)

a::d. iaig i3 i

,1* 'ihe i:usal*:s surrc';ridinq :he eg:ti:el i r, ce ll s {::tr:i:i.i osa} ;

The Ftrr:es reveale: if3r. --r€re H€l'e n: a:igijfl.aarit cj.i:::e::c: he:-

r.'aen tir* :na :e! : slant str:ins ::i t::a- s:si€gr:bl rr ::ne ?al.Le {l)

l- T'c -.j{-d'r.

ln* +.::',:el : -:r c9l l: :f f *:i::,ir,-.:cn ::.:: a: -:::.L's-;e--h)'.. r €.i:s::.:-:

:.r',,:'e uerer el:lgai-ei a:i alsc ier var'.:l:,e;::c'ns rEra :bser','{ii i.n sl-;:

:''l):;. -re . :l€i b€:::.e cl,'rcusl! (;a-,;;:ea. ;! !::€ :;rts i:a a:'' : .'-:

aar,btaii,- iias i:e-";!c!-ie.: frr-:he ep:::1t1:.al:e::5. ::rilie:in i;.s:: '.:9,::;e:-
.'..i ;n s-::.<: r.art5. ')Lv:'.is space :.e'-t.(€i. ti-.e 3::rc.:.il:..: mcs.: ::-: .;ie- : ..

eF:lhelial ce11s kere ncticei. lhr::;t:stj..,l- ar::-is:: rn;l-.1 zec lhe:

:-.3rr€r were s:gni:i:ant cif ier€nc€s lle:$asrr 1-:-e :ac tigtsiai :. s::'srr-s '-i:e

s-s.eot:::e cne. Table i:t aac.c:; (,i)

Tr rrri< qtr'r;!.?Fp ri<.nnrrrnlnn_l r: .
J!J-) !,,L

cle of feni':rolt!ion resistant s::ai:i $as th:;ie: ;ha:

ristanl s:.i*1n, :he thickn€ss of rhe c-ricle c.i bc::

F'::r&!n€ *-as oblgiousl.y no.,ified thari ih€ SJscEj::Lfli
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fat boiy

a- S:s :e::rLle s rrai:,
b- fen:i:rcthion resis,:ant sir.ai.rl
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ii:g 4 i.\

Fr;4: 1",c. r-,f nrc-gr:t Shjuing rhe

€-l...nEa:ron of e!:thel:ia.i celL:
a - SusaeFr:i;Ie sr_rat"t

b - fe-n:trijt.hl-on, rests.ta;tt

c - a::in;hc,g*ne'.:^yl iesi:rtii;t

slfain x (i:6),
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!{oustafa et al

Cca.errr:g ti-e iat aod! ti:€:? :;er€ :lsl s:3lli::::-- i::i:,,:::::+s ::-

'!:€ a!t:r,ege lu:&er oi ihe ia': bc:; iri:;=er, ih€:iic:eslsian-- ':!:;:lS i-;J

i:: sJ::'a:":rb.le ore. l:e a'.'€raEe -*:ie::: t:e 5e::::d1'lr: '!:::s::,::1il:e
s::5;:i: rE: nucll 3cr€ i:.;.: tl-e :\:::;e : ---:er i:i !h3se :r. bc:: a3::'t:-::---e-

t:.i i. er.: :€:::-trOtti+n rEslsta:t ::::!.:: ':f,'- t:ere ;:r + :c s::i1:i:'a::

::: f t:el:: s ietFeea '.he -.wo ::esj::.':.i t--:;ii::s. f?. ll :esult '€'i' :o ::€

.,::l *r::.::,. r,irat- ti,€ s:c:3qe 3f al;.::3c:-i,:,tr:;r:pis :: i:: :c:1- :s I :::::-

i1::r: ': r'ai.:sr' ui:::-- i:;-.i rei€: l: i-::€ $-a-:-?s -si :::r:::; :: '::+ 12"

:.::r:?r i.l9iCl j:r.: ".:.a-,

::.: -(t-: :r.: ;-::SE-eS f ::Le :e:-:

'.hlrd r.siar:af';ae o: ccrion

Co:.erning the n€rve g*91'icn the:e sere si9::ircart i:iie:er-:es

betwe€n azj!-.plrcs-net:'-y: resjst-al'.i af,i batl :i:,i'-j'c:::c: res:s:a:": s'-:ri:

ard susceptible one, The::e were nc ciaiges t:lc:gi- '"he nerfe gaj-rg-lc:-

in fer,itrothjcn resis:ant strain ard :i:e suscepi:-b.e cne. ?i'is lrcP€r:y

nay cause the res:s*-ance in :-en!:r:'ta:cn resistal'" s:rain. ]:::alfen'i9-l)

showei that hepEachlor diC 5ci si:Js a:y effect on::;l:lerra, tLe i::9::::'

neyve ce1is, anE'"he Larval:.er'"'e ceils cf third i:star 
"f :-:j:-:=.

the res:lts revbal.ecl taat ht€ ne-rc-cile nass in az::-phcs-;ie--:r!' res:s:a'::

sLrain appeared as one nass' ani:r'e g3:19lion nerrcls'5a Has Ia:gel' := a:'

outer iraginal fierve cells 'Jere ::ci.ic€i ' in this case '-he res j sia::ce ;rc-

perty is probab[y b€calse of oth€r reesons suc]'. as'-!e thickr'€ss cf --!-'e

cuticle or the eiongation of the eplth€liai cells. sclr-nan a:ii s:'i:nen

{}958) in their uork afso on S. lit:tcralis found ti-,3t iegei'e:a:icr =!
the nuclei of the nervoijs celLs uas causei lv t:xac:e:e-

Accordi:'jg !o h:stopat-hologi:ai effe:ts on tne;;s:ies, tie aa';a

obtainei dencnsErated that .Lire::e ?€:-€ n3 obvjcf,s c:'-ar.ces in t:.€ larl:3-

nuscles of the two r:eststan-L s::-al:s c.J:lared Hit.i- r-i"€ sascep'tiirl€ a:-e.

These resu]ts agreed rith --hcse iound :'. lrohalfren r197L). !e :ou.c t:=t

very little cha;rges rere caused by heptachlor on t:e'-i:!^c l3:vai iisr-ar

of S. li:tgraliF. The:usc.:i-ar b;ncl.es $e5e iot Ca-:3e:, and the sarccle-
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::!-re rias not afiit:ei. i:i-.rar1.he.:lsc found rhat in so:e -::iel. s::::c
sat:-clenra cf r'..scles:.,c irj-!rri.e-i;rd !!1e -usiu-ar hun-..es;.e:e::.iir

i::--: ie.,e:a- Firr-s by:ic'^::pics, erit-:r;, e:...:c:- anj -,eixa:a:.1-a:e.

For i5e i:i1 -g:.';::i.r,;:rog*:,eh:!'l ini f€..iLroti:an:-es-si_aui. s--ie::ts
s:)cirec so=e syn; _or,s c.r ir-.e rta-gl;i. Tne ep::-:e) ial :el is se:e e::nga:ea
iJ: birl-i: r'esisiar.: sit--:::s bui in iei.itrothicr res:s:a:rt s-_ra:,:1 lt wa_<

l:n;er :har the.-Ei:h€ija:.:el!s in aziiphcs-rreth).1 resi-crari .te. :i€
:.:cie:. aLso eiot'ca:ed., l.:r::e yac.;lizati.on tock piac€. ,f:e D.:e--rc:t:_::
renr:ane 6aE ietached irc,r:5e eplileLiaL cetls ir scrre:ar.Ls b:t:t ras
not af fecrei, T:.e er]:tle]:.a: ael.is uete i€t-e:l:ej fron :jte c;rt::ntr:ltE
:arco.ietn.:. 9l:l-:.:ral ac:i.icl:.r,a:: {19:a) :n t,l:r:i: wc:,,: cx i. ::*:-:..-j__]i
io.:i par::l:cr, and lif ,::,;.stii..iac';li::::on of fai r,--,C:., .-,r::.,.:,-:..:.,,::-
i-ion cf ]iitd-i.rui r:r:rl.i. l- :l :::: j-!s j-,ras:jel.:. :!:.,Lra:e. iL :lciir ;:i :e::1.-,r€
'i€na lsai-ai-r,::: :: at:: ca::;r: -.1 ::.:se:i e-l a:ca:1cn in :le .-:: -ie-i:l :al is
:i ti.. ci.r - "-i.a:f- , l-; .."-.a -],:: : s: E-_-:ie: -_L:t -::r::r.., S;. ,:_..:a:r.

ll? ait{ €i -lr'r-l ca:::eC c,-'::_-oqtcal ::.i.'::,:s :: the i:i-gut rJ,: l;_e_iai cer.is
.j ljjjl* ::tl:g

:n cc:lclrsiln rt- rcrlj ir s:gcestei t.jtai ai-,e:elj;:alce Fr,li€ri:,i:l
l)oli, t:.isiEr-3nt stralns:jtd€r f',u:l_v uere ccr:;le-.ej:.-.:1".e lf.:::r:les9 ci'
i-he .J--iClc r*liicll pt e1,'e:i--s sc,ae !ihar- tl'.e pe:js!:6:-(li cj t:e :.nsecti::je:;
rr tie ln:Errei" ittss,ieE ai- lence, ra.:Jaes tle af,::l-,! cf :h€ a::i:.i:cx:.c
;-::r::pal rc"c:irg t.hE ;erg€r.

:.J_!:*:l:

;i::a:i {l97rl, :cxt:a:ogic:l sii::es c: iru:sian
:' s:. .:::,' .: :.:-s_ 4;1_i-q1]1. l.:e se : on : !.: ;b !.e st :. ta €

a: .lJ::.. | :i::a ';:n1\'., ::iit*:l_.cr ,:-:9, Da:::

i-l-3€f_v, A,:4.:J. ,i?€4)., Fjf",:: ai :one ::seJ..jc:des or. t:re tis:]es ::
boti. -.;:.n!. anj, Fir:k boll::c:r,s .::rirg th* .orrse cf i.a€ir co:.iicl.
Iri.SC. Ti_eli:.'s, ".-a,:, cf igrtc". tiniv: o: A1e):.

i;-1]eeb, A. !.. ar:c fl"i. Z€ia i:?al ) " rtrsicpiihclog:3e- s:!:l:es of :ie
ef f ec; c: sore :,:,re:i i.ii;Es on Yarious t: ssites of i:he l-aruae cf
p]'nk iro.lllrcrm:,e{:t-itgi:cr: c_cs-e-vpiell.a (sof,nd. Alex. Jcur Ag..:tc
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