
Dr. Adalberto A. Pérez de León

Avances en la Investigación Para 

Mitigar el Problema de 

Resistencia a los Garrapaticidas



Felicitación con Precaución 



The Nobel Prize in Physiology or Medicine 2015

The Prize was divided, one half jointly to William C. Campbell and Satoshi Ōmura "for their discoveries concerning a 

novel therapy against infections caused by roundworm parasites" and the other half to Youyou Tu "for her discoveries 

concerning a novel therapy against Malaria"
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Enfermedades Transmitidas por Garrapatas: Sistemas Dinamicos en Flujo 
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Pyrethroid Resistance in Brown Dog Ticks: USA

Eiden, A. L., Kaufman, P. E., Oi, F. M., Allan, S. a. & Miller, R. J. Detection of Permethrin Resistance and Fipronil Tolerance in Rhipicephalus sanguineus (Acari: Ixodidae) in the 

United States. J. Med. Entomol. 52, 429–436 (2015).







Primer reporte de Rhipicephalus sanguineus sensu lato resistente a amitraz y cipermetrina (Rodríguez-
Vivas et al., 2016, en revisión en Medical and Veterinary Entomology). 

Metodología:
• Se evaluaron 14 poblaciones de R. sanguineus s.l. en Yucatán, México.
• Las poblaciones de garrapatas provenían de perros en clínica veterinarias, hogares y ranchos

ganaderos.
• Diagnóstico de resistencia: Prueba de inmersión de larvas.

Resultados
Amitraz:
• 12 poblaciones de garrapatas (85.7%) fueron clasificadas como resistentes con baja variación

interpoblaciones.
• Factor de resistencia a la DL50%: 1-13



Resultados

Cipermetrina:
• 12 poblaciones de garrapatas (85.7%) fueron clasificadas como resistentes con alta variación

interpoblaciones.
• Factor de resistencia a la DL50%: 1-104

Conclusiones
• La Resistencia de R. sanguineus s.l. al amitraz es común en perros de Yucatán pero en bajos

niveles, pero la resistencia a los Piretroides (cipermetrina) es alarmante debido al alto nivel de
resistencia.

• El uso intensivo de amitraz y piretroides (cipermetrina) probablemente aumente el problema de
resistencia de R. sanguineus s.l. con fallas evidentes en el control.





A Mutation in a voltage-gated Sodium 

Channel gene is Associated with 

Pyrethroid Resistance in the Brown 

Dog Tick, Rhipicephalus sanguineus

Jason Tidwell, Rafael Barreto, Felix Guerrero, Phil 

Kaufman,  Adalberto Pérez de León, & Robert Miller



Fuente: Fonseca y Quiñones 2005



Fuente: Rodriguez Vivas et al. 2012 



Methods

 Design degenerate primers for domains III of the sodium 

channel

 RNA extraction and cDNA synthesis

 Touchdown PCR

 Sequence PCR amplicons

 Sequence analysis through BLAST and Geneious



Wakeling, E. N., Atchison, W. D. & Neal, A. P. in Pestic. - Adv. Chem. Bot. Pestic.
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Sodium Channel Alignment



Sodium Channel domain III S6 

F1538L



Pasay, C. et al. High-resolution melt analysis for the detection of a mutation associated with permethrin resistance in a population of scabies mites. Med. Vet. Entomol. 22, 82–88 (2008).

kdr Mutations



Next Step

 Design specific primers for the mutation in Domain III S6 

of the Brown dog tick, Rhipicephalus sanguineus

 Test individual tick larval samples for allelic ratios 

 Test individual tick larval samples for correlation to the 

acaricide resistance phenome
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Commercia l Anti-tick

vaccines:

TickGARD (Australia)

Gavac (Cuba)

Both use recombinant Bm86 tick protein.

Registration / commercialization in Australia and

Latin American countries 1993-1997.

Continued field use in the following decade.
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Fuente

Cattle tick
Boophilus microplus
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European approach toward solving ticks and tick-borne disease affecting

humans, animals and wildlife

ANTIDotE:
ANti-tick vaccines to prevent TIck-borne Diseases in

Europe

Ixodes ricinus

Sprong et al. 2014. Parasites & Vectors 7:77.
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Working pipeline proposed by CATVAC for

development of effective vaccines for cattle tick

control

Cattle Tick Vaccine
Consortium

(CATVAC)

 A meeting sponsored by the Bill & Melinda Gates

Foundation was held at the Avanti Hotel,

Mohammedia, Morocco. July 14–15, 2015.

 The meeting resulted in the formation of the Cattle

Tick Vaccine Consortium (CATVAC).



• Rhipicephalus sanguineus sensu lato
repellency by the tick resistant dog breed, 
the beagle, is mediated by the volatile 
organic compounds 2-hexanone and 
benzaldehyde present in beagle odour. 

• The aim of this study was to quantify the 
release rate, and the ratio, of 2-hexanone 
and benzaldehyde from beagles. 

• Compounds were identified using GC–MS, 
and authentic standards of compounds were 
used to generate external calibration curves 
for quantification. Both compounds were 
found in all dogs on all days and the amount 
of benzaldehyde was always higher than 
that of 2-hexanone. 

• This knowledge enables the development of 
repellents to protect dogs from R. 
sanguineus infestation.



Conclusiones
• Resistencia a los acaricidas es inevitable

• Amenaza requiere actitud proactiva y anticipación 

• Manejo integrado requiere planes para rotación de 
garrapaticidas con diferentes modos de acción

• Sustentabilidad de los programas requiere la incorporación de 
otras tecnologías

• Concepto de Una Salud ayuda a mitigar la carga de 
enfermedades transmitidas por garrapatas
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