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nockdown (kdr) resistance in field populations of cattle tick can severely limit pyrethroid
usefulness in tick control programs. Early detection and characterization of kdr resistance are
critical to the development of resistance management strategies. Cattle tick samples
collected in Porto Velho and Presidente Mediei, Rondonia were analyzed at Knipling-
Bushland U.S. Livestock Insects Research Laboratory to verify the genotypes of these cattle
ick populations. The populations were assessed using commercial cypermethrin by Adult
Immersion Test (AIT). Engorgement females ticks were exposed for 30 minutes in
cypermethrin solution prepared according to the manufacturer recommendations. The control
group was formed with engorged females, whieh were immersed in distilled water. Three
groups of ten tieks were used in each treatment. Ten fema/es by Presidente Mediei
-: pulation and three females by Porto Velho population immersed in commercial
_. ermethrin solution survived. The survived females were placed in B.O.O to obtain the
: stures. After the eggs hatch, the larvae were collected and immediately frozen at ultra-Iow
'- perature. Genomic ONA was isolated from individual larvae cattle tick and 30 larvae of
sach population tested by PASA (PCR amplification of speeific alleles) assay for the
:-esence of a specific nucleotide substitution in the sodium channel gene that has been
sssocíated with kdr resistance in cattle tick. The kdr allele was detected only in Presidente

edici population, which was considered a pyrethroid heterozygous (SR) population. This
~ult was expected for this cattle tick population that showed a resistance factor of 18.35 for

e pesticide evaluated.
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Introduction

The cattle tJek. Rhipicep/la/us (Boop/li/cJs) microp/us. causes major economic tosses to eattle proouce", In many parts 01 lhe wor1d. bolh directly from
physical effects upon infested animais and indirectly lhrou\jh lhe diseases caused by protozoan parasnes transmitted during lhe tick's bits. In Brazit
aJone. lhe tosses have been estimated at more than US$ 2 billion annually (Grisi 81 aI.. 2(02). Currently, the levei of resistance in a tlck population ts
delermined by bioassay leclv1iques. lhe mosl commonly used protocols for assaying lemales are lhe Adutt Im""""ion Tesl (AIT) and lesting wilh lilter
paper packelo. The bioa ••• r procedures are valuablo lor lheir portabihty and Iow cost. H0W9Y8r. lhOS8 tests do no! roveal anr informalion aboul lhe
samP'e populalions' genetics, cannot OOtecl resislance in its early s!ages cf deveklprnent. and Oft8" lake days or weeks bebe results can be
delonnlncd. Slgnlficanl delays occur slnce oviposltioo and hatching musl occur belore lho bicassays can be startcd. As>assay Ihal could dotcnnino lhe
resistance status Df single IIcks wilhin a day would be holplul. With this goaI in mind. Guerrero et ai (2001) e.amincd lhe fcasibllity 01 developlng a
poIymerase chaln reaction (PCR)-basad assay capable Df detecling pyrelhrold targ81 stte resistance in single licks Knockd<l\W1 (kdr) resístance Is
oausad by a reductlon In lhe senslllvHy 01 lhe erthropod neNOU' .yslem 10 pyrethroids. The sodlum channol Is lhe larget Df pyrethroid s. Slngle
nucleotlde substltutions in lhe S6 trensmembrene segmenl Df demain ff end lhe S4-S51oop or domaln 1Iof lhe sodlum channel gene heve been directly
IInked 10 pyrethrold In.ensillvity (Loe el ai .• 1999). Kdr reslslanceln f"'ld populalions olcatUe ticks can .ever&ly Hmtt pyrelhrold uselulnes. In lick conlrol
programo. Early detectlon end characterlzallon 01kdr •••sistance ere critlcal 10lhe de ••••lopmenl 01 reslstenee menagemenl .trategies.

MateriaIs and Methods

Cante tIck • ..."pIes coIIected In rancho. in Porto Velho and Presldente Mediei. RondOnia. were analyzed ai lhe Knlpling-8u.hland U.S. Uve.tock Insects
Research Laboratory. USOAlARS. Kerrvllle. TX. to verlfy lhe genolypes 01 lhese cattle tIck popuIatlons. Flrst. lhe populatlon. were assessad using
commercial cypennethrin soIution by Arr conducted ai lhe Embrapa Rondonla Animal Healh Laboralory. Engorged !emale tlcks were exposed for 30
minutas to • commercial cypermethrin solutlon prepared eccording to lhe manufacturer'. recommendation •. lhe control group was formed of engorged
!emale cattla tIcks belonging 10 aach ar lhe populations teSled. which wara immersod in distJllod watar. Throe groups Df ten ticks wera used in 88ch
!rea_1. Ten famales lrom lhe Presidente Mediei populalion and Ihroe from lho Porto lIelho population Immorsed in lhe oommercial cyparmelhrin
loIution lurvived. The aurviving lomales were placed in B.O.O 10obtain lhe posturas. Alter lhe eggs hetched. lhe larvaa _AI coliectBd and immedialely
frozsn at ultra-tow lemperature. Genornic ONA was isotalad ltom indiVidual tIck lalVa8 '"'" 30 larvae Df each poputation were lested by the PASA ••• ay
(PCR ampificalJon ar .pecific ••••••• ) for Ih. pr•• once of a .peciflC nucleoli<fe subslilutlon in lho scdium channeJ gane .equance lhal has been 86socialed
•• Ih-lldr resistanoe in calUe ticks. lhe prime", FG 221 and FG 2V (reaclion 1) or FG 222 and FG 227 (roaction·2) prodoood diagnoslic producls for
genolyping lhe kdr alleíe. Reaction proWcts were visuallZed bV 4% agarose gel electmphoresis follCl'Mld by UV Uluminalion after staining wilh Syber
Green.

Results an Discussion

In lhe PCR assays ar lhese two .Ireins. ali Individuais were hornozygous
sU900plible excepl lor one heterozygota. lM'Iich W9S cetected In the
Presidente Madiei .train. Thi. resutt was expected for Ihis cattle tIck
population, as tnere is a report that this population showed a resistance
factor 01 18.35 for lhe pe.ticide evaluated. This I. lhe fi"'l repcrt of kdr
elleleo in cattle tIck population. in Rond6nia. lhe climalic condillons in lhe
humid tropics are very lavorable lar lhe development Df catue tIck.
lhroughoul lhe year (Bnto 01ai.• 2009). For this raíson. mosl dairy lanne",
in lhe state treal their herds with pesllcide solutions. lhe presenoe of kdr
ali ••••• in lhe Pr_nl Mod ei populalion showod that lhe resislance to
pyrethroid pesticides may 0150 be occumng m olher cattle tIck poputat'ons
in RondOnia. Further studias to verify lhe prevalence ot kdr alleles in
populations oí R. microplus ln Rondõnia ara nccossory to establish
managament strategies ror avoiding ltck fixation of resistanl 81~8 in lhe
ceme lick populalions in RondOnia. "-"'"b __ ••••_ •••••••.,.'I6"' .••.tkF(.,._cf)ltl\ •.••.•••' •••••.••.•a..tIÓ
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