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Knoekdown (kdr) resistanee in field populations of cattle tiek can severely limit pyrethroid
usefulness in tick control programs. Early deteetion and eharacterization of kdr resistance are
criticaI to the development of resistance management strategies. Cattle tiek samples
collected in Porto Velho and Presidente Mediei, Rondonia were analyzed at Knipling-
Bushland U.S. Livestoek Insects Research Laboratory to verify the genotypes of these cattle
tick populations. The populations were assessed using commercial eypermethrin by Adult
Immersion Test (AIT). Engorgement females ticks were exposed for 30 minutes in
cypermethrin solution prepared aeeording to the manufacturer reeommendations. The control
group was formed with engorged females, whieh were immersed in distilled water. Three
groups of ten tieks were used in eaeh treatment. Ten females by Presidente Mediei
population and three females by Porto Velho population immersed in commercial
cypermethrin solution survived. The survived females were placed in B.O.O to obtain the
postures. Afier the eggs hateh, the larvae were collected and immediately frozen at ultra-Iow
temperature. Genomic ONA was'-isolated frorn individual larvae cattle tiek and 30 larvae of
eaeh population tested by PASA (PCR amplification of speeifie alleles) assay for the
presence of a speeific nueleotide substitution in the sodium ehannel gene that has been
assoeiated with kdr resistanee in cattle tick. The kdr allele was deteeted only in Presidente
Mediei population, whieh was considered a pyrethroid heterozygous (SR) population. This
result was expeeted for this eattle tiek population that showed a resistanee faetor of 18.35 for
the pesticide evaluated.
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PASA ASSAV FOR DIAGNOSING PVRETHROID RESISTANCE
IN THE CATTLE TICK POPULATIONS IN RONDÔNIA

Introduction •
L G. Brito 1. F. da S. Barbleri 1; M. C. de S. Oliveira 2; F. D. Guenero 3

J Embrapa Rond6nia. Porto Velho, RO. lrazil •
•. Embrapa Cattle-Southeast, S$oCarlos, SP,BraziI.

S,lCnlpl •• -Bushland U.s. lIwstock Insec:tsReseardl lIbonto1y. USOA/ARS. Kenvlh.
lX.US.

lhe _ tic:k. lItIipit::epMIw (8otJpfiIu$) trW:topIua. _ "'*" economic '- 11>_ pftldUC81Sin "*'Y p_ ai lhe -'do both diNcIy from
physIc.I ~ upon infeIted ...". II1d incIIdy l1rough lhe cheuea c:aUllld by protazDIn ~ lranImIIId during lhe Iic:k'. bII. In lhziI
••••• lhe !os.- •••• _n __ ~ mcn tIwl US$ 2 biIon _1Iy IGriII ••••.• 2OCI2). eun..uy. lhe ~ ai .-no. in a tick popuIaIIon 1&
cIetIorIrINd bY ~y tecIlniques. The moet commonIy UIIId ~ ••. ~ •••••••••• lhe AduIt I_ian TIIIl (AfT) lI1d leoIIng •••••
peper pacMIa. The ......., proood •••••••.•••• luable ••. lleir ~Iity anel Iuw coat. HcMwoIer.li-. laIts do no! _I any inlonnlllon about lhe
••••••• ~ U-Uca. camot dalacl ••••••••••• In 11&eaIIy atau- ai dawlaprnent, lI1d •••••• _ days ar _ bafant •••••• caro ba
detennlned. Slgnlllcant de1ay8 occur &Ince ~ anel halchlng must occur befora •••• bIoaosaya can be alarted. No _y that cauld delermlne lhe
resis.IC8 •••••• ai aIngIe Ik:b wiIHn a dey -*I be haIpIuI. WiIh lhIs goaIln minei. GIararo et ••. (2001).....o.cI1he faasibay ai cIewIapIng •
poIymerMe chIIIn .-. (PCR~ aaaay capabIe ai deIecIIrG pyreIIwoId target ••••• __ in lingIe 1Icb. l<I1ocI<doMI(luIr) ~ Ia
cauaed by • noducIan In fie 8IIIIIIItvIy ai ••••• rf1rapod __ ayMom to pyftIIhrakIs. The ......, chenneI Ia lhe laIgeI ai ~. ~
ru:IeoIcIe lUbIIIIlIIans In lhe S81t8n.membrane...,... ai ~ • .,., lhe S4-S51aop d domeIn II ai lhe ......, ch8moI gene •••• been chcIy
__ li> pyNIhroId -.-y (Lee ••••• _), !<AIrNOIatIMe In fteId ~ of ••••• lIcb •••• ~ lmIt pjINIhrckl,*,,*- In tIc:kcoNroI
progrwna. EerIy dellcllon anel ~rIZ8IIon ai kdr _ ••• ...- 10lhe deWIopment ai resiItance monegemenl otnItogIea.

Materiais and Methods

CIIIIIe ti ••.•pIes _ I. r.ICIIea In Porto valho anel PreaIcIenIe Mediei. RondenIa. __ 8rWyzed lIt lhe KnIpIng-B.-h1and u.s. LMstoct< _
~ 1..IItxIra1Doy.USOAIARS. ~11e. lX, 11>WI1fy lhe genoIypes ai 11_ catIa ti ~. FItIt, fie ..- uaIng
•••••••••.••• cypermel1r1n ecIutIon by AfT condudld lIt lhe ~ _ AI;IImII _ lIIboralDry. EngargecI _ •••• _ upoaed ••. 30
IIIÍIUIM 11>• com-.:ial cypermeIhrin aokItion PNI*'8d acconIng 10 ••• 1IWIUfaétur.'. _1CIeIioI ••. The c:>or*aIgRlI4> _ fonned ai engooved
•.•••• _ lIcka beIangIng 11>MCh ai lhe lIád, which _ Immerwed In d~ _. TIne grDI4JS ai ••• lIcka __ UMd In MCh
_ Ten ••••••• from lhe PreeicMnIe Modic:i ~ lI1d _ from lhe POIto Velho popuIIiIIon 1__ In lhe --..:IaI c,permellrln.-. .....w.d. lhe auMvIng ••••••• __ pIoc;ad In 8.0.0 10Clbtain lhe poaturea. 141M lhe OIIP hIltehed, lhe r....a _ ClOiIeQocIand lrnmedIMeIy
froan lIt.....w~.GenomIc DHA __ IICI 110m IndivicIuaIIIcIc__ lI1d 30 Ia.- ai NCh popIjIIIIIon __ •••••• by lhe PAlIA-v
(PCR ampIIcaIion ai 1PeciIic ••••••• ) ••. lhe prw«lCII ai a apecifIc nucIaoIide •• belilulion in ••• ......, ch8moI 118Msequence IlaIhaa ••••• ~
_til kdr ••••••• In caIIIe 1Icka. lhe prtnerw FG 221 anel FG m (reaclian 1) or FG 222 _ FG m (ruc:IIan 2) produoed dIagnoaIIc; praollc* Ior
genoIypIng lhe kdr _. Aeaciian procb:ts by 4% "IJIIRIB'I gol âed""' •••••• ....- by LN ~ aliar slaining _11I SJber
GresI.

Results and Discussion

In lhe PCR -rs ai •••• lwD_a.••11ncI••••••••••__ homazygous
....cepIIJIe elIIl8pI ••. one ~e. "'*'" _ deeecIed In lhe
l'reoIcIema MedIeI ••••••. ThIs Nd_ expected ••. 1hIa c:etIIe tIc:k
PDPIUIon. 88 there li • NPOII •• lhII popuIallan -.s .resI-.ee
factor ai 18.35 for lhe paIIcIde .VIIIu81ad. ThIs Ia lhe Int •• poot ai kdr
•••• In _ ti popuIaIions In Rond6nIa. The clilll8lic c:ondIIions in fie
humid 1rapícs ••• WI'f r-n* ••.lhe ~I ai _ lIcka
lI1I'oI.9IOUtlhe ••• (Bri1D••••.• 2009).For lhII raison • ..- dalry !arme.-.
in lhe alate treIIt lleir heI'da wiIh peatiàde aoIuIIanl. lhe ~ of kdr
•••••• in lhe PIeoiden1 MediQ popuIaIion aIlOWIId lh8I lhe ••••••••••• Ia
pyreOwcicIpesticides mar aiao ba occurring in oIher callle "* popuIatione
in RcndIIrU. ""rther _ to WI1fy lhe pr"""'" ai kdr _ In
~ ai R. "'"""""" inRond6nla •••• _rylD __ ."
..,._n8nlllralegieB for _ing ti ••••Iion ai _nt ••••• in lha
_ti popuIaIIons In ~. ..•..•.•...............••c....••..fICI ••••••• dOlM •••••• ., •• ~:III-***

••••• _ ••••••••••_-.--. •••••••_ •••••••• ~_;ecJ14_......•.•.......,..---.,--- .••....•.........-...•....•..~__ •.•.. .......---*t-...; ••.....•..•• ...-.....•.....•.• :III•••• _III~,..I •.••.•.•....••.
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