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ockdown (kdr) resistance in field populations of horn f1ies can severely limit pyrethroid's
.sefulness in fly control programs. Early detection and characterization of kdr resistance are

ltical to the development of resistance management strategies. Studies at the Embrapa
ondônia and at Knipling-Bushland U.S. Livestock Insects Research Laboratory were
nducted to verify the genotypes of the Embrapa Rondônia horn fly population. The
pulation was assessed using cypermethrin-impregnated filter papers. Horn flies from an

_ treated cattle herd were caught with a sweep net and used for bioassays. Three groups of
5 flies were exposed for two hours to filter papers treated with cypermethrin concentrations
- m 0.01 I-Ig to 3,200 I-Ig/cm2. Control flies were exposed to filter papers treated only with
~ etone. Ali flies exposed to cypermethrin concentrations between 800-3,200 I-Ig/cm2 died .
..:;enomic DNA was isolated from individual adult flies that survived bioassay concentrations
: 200-400 I-Ig/cm2 and 30 flies tested by PASA (PC R amplification of specific alleles) assay

the presence of a specific nucleotide substitution in the sodium channel gene that has
ceen associated with kdr resistance in horn flies. PASA was performed using two parallel
- Rs, with each PCR containing three sets of primers, and genomic DNA to detect
: ethroid resistance-associated nucleotide differences in flies. The kdr allele was not
:etected in flies from the Embrapa Rondônia population, which was considered a pyrethroid
- sceptible homozygous (SS) population. This result was expected for this horn f1y

pulation as there is no report of treatment with pyrethroids in the last six years.
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Introduction

lhe hom ttv. Ho~matobio ;";trms fL.), is the seeond most nrtous economic PHt of cattle in Bnlit, costin, producers wrth pastured uttle ao esnmated US$ 865
miUion ~nnu.11y (Bianchin et .L, 2006) . Horn fty rontrol prim.rity hu been bISe<! on the use of insecUades. ,nd this control s.tratqy hu ted to resistlnce to most
commercwty ava~ae products (Bvford et aI., 1985; Orummond, 1987; Itunz et al., 1991; Guglielmone et 11. 1999; 81i1nchinand Atves, 2002) Currentty, the INjonty
of products used for horn fly control are either pyrethroids or organophosphates (OPs). lhe phr..iological and biochemiul mechanisms asscceted with pyrett.oid
resistance in the horn fty Include reduced taliet slte sensitMty, reduced penetriltkm and If'Icreased metabolism or detoJ(.ification (Byford et al., 1985; Sparks et aJ.,
19901. 8u11et til. (1988) pJovlded direct evidence that enhinced mebbolic detoxiflCtltKm cen contribute to pyrethroid resetance in horn flies. but they tldnowledged
th;'Jt tJrgct 5~ i~nsltMty 15 the mOljorIartor In pyrll!:throid ~t!;t:lnct!: In tbe hom fly Thc target slte InscnsiUvhy rcsisuanct!: mt!:chôlnlsmis commonty refcrrcd to :15
knockdown resstaoce Ikdr), Guerrero et 011,(1997) Identlfied two mutations (deslcnatcd kdr and superkdr) tn the hom fly's sodlum chennel gene that are JS50clated
with pyrethroid taraet slte reststance. Knockdown (kdr) resetence is OIused by a reduction In the sensltlvtty of lhe lnsect's nervous sy5tem to pyrethroids. lhe
peesence of kdr reshrance In lhe field has severe consequences for susteíeed use of pyrethrolds to contrai horn flies. Earty de1ection and eharacterilation of kdr
resjstance are tbeeefore crltlcal to tbe deveklpment of strategles for reslsrerce manage~nt. The purpose of thls study was te use tbe PCRa5Siy to verlfy the target
site rnistance mechanlsm in varlous 'lekl populUions of !\orn fI'es in the sUtil af R0nd6nia and to determine If lhe sochum ch,nnll flllnotype is assodated Wlth
survi'B1 of flies wTthdifferent doses of pyrdnreid insecticides bV the Impregnated fiter paper method (Sheppard .nd Hinlde~1987).

Materiais and Methods

Studie-s were carried out It the Mpe'rimentll htrm Df Embrapa Rondorbl, Porto veêe. RO IInd et ~8ushland U.S. l.M!-stodc Im«ts Researc:h Laboratory.
1.1SOA/AA.S,Kerrvllle. 1)( to vertfy thII! lenoly1le.s of lhe Embnpa Rcnd6nb: hom fly pt)pUlltSon. I!"Ime tint step. me popu ,tion WIS usessed by usina impregMted fitter
p,pers: produced at the Embrapa Rond6tu Animal Heahh laboratory ty UW\I technic,1 cypermet"'lrin Horn flies were caught wnn a sweep net trem an untreated
uttte herd and used for btoasSlYS. Tt:e flies were exposed for two hours te tKI"r,QI ,fade typefmethm díluted wtt:h ecetene, presented on fitters papen treilted
Wlth k1secticide conc«ltrations ~ncinl trom 0.0111I to 3.200 IJIIcml. Controa fliH 'W'ereexposed to filter papers: treated on1v wíth aateM. Three lroups of ten '_s
were exposed to exh conc:entratlon. Fly mortality ~ determll"led 11ft., twc houn: of exposure; Ihls W'I,ole to walk were cons dllred dead. Three replicates of
approximately 2S fies ellch were used for each imecticide ccncentratêcn, Genomic DNAwas isoLated from indiVidual õJdult flteS thit SUMved bioa~ concentriltions
ot 200.400 JAClcnr. because ali the fites espcsed to cypermethrin concentriltions between 100-3.200 JAClcrrrdied, Thirty files were tested bV the PASAiil5Si1y(PCR
iilmplifation of speci'ic illek!sl for the presence of a speciflc nucleotKle substitution in lhe sodium channel gene sequence that has been iilssociated with kdr
resistõlnce In horn files, PASA was performed ~rc twc pôlrallel PCRs. wlth each PCR comalnlng three seu of prlmers. 3nd Icnomic DNA to detcct pyrethrold
reslstance-assodated nuclcotide differences in individual files. Two prtrocrs, FG 234 aed FG 243, provided a posltive contrai PCR product while the products of prim~r
FG 138 wl1h primer FG 130 (reactlon 1) or with prlmer FG 134 [reactícn 2) produced dlillgnostic products for genotypinC the kdr atlele. In êach reaction, two control
samples Dfftles were used (suscrptlble and resistant controls). Reaction products were Ylsuallzcd by ." agarcse Ct!:1eíccrrcphcresjs followed bV UV lHumlnatlon after
stalning wtth S'(ber Green.

Results and Discussion

fhe kdr allele WIS not eetected in fliI!s trem tbe Embrapa Rondtmia population,
which was considered a pyTemrcHd susceptlble homOlYlOUS (SS) popubdon.
Synthetic P'f'ethroids h'lIlI been used as insectic:ktes since the earty 1980s and
h.ve rapitly ctissemiNted worldwlde. Acccrdina to ~NDAN (2010) there .re 67
product:s for hom fty contrai registered for atUe use in 8~Iil. About 75% of
these products contam pyrethrokls. includirc assoclitions witn other msectlcides
or synerCists. Recenttv. ~tNtini et 111.C2(09) detltCted horn fly reslstance to
pyrethroids in three popul.1tions In Rondôn~ (Montenelro. Aliquemes 1 ind
Aliquemes 2), in wnich kdr aUelic frequendes between 7 to 20" were observed. a
f:tct tnat was not Oh5CfVed In the Embrapa ADndtlnlil pOpuliltiDn. One possible
explôln&ltionfor the absence of kdr alleles In thls populiltion môlybe reklted to me
norn fIy contrai sttateev in me experimental field of Embrapa in Porto Velho, The
dalry herd where the fl~5 W@~ collKted had not receNed speciflc tre2ltment for
horn fly control tn the last sbt:yean Instead, lhe fty populaüon thts arei wa,
controUed exclusively by the use cf the beetle DlO/rhonrophogus goze/kJ. Thl5
bi0bsCal contrai meant that resistance alleles to P't'fettlroid pesticides dld not
become esta btished in ttll$ horn fly populatton.
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