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RESUMO: Rhipicephalus (Boophilus) microplus é uma importante 
espécie que acomete bovinos em áreas tropicais. O controle desse 
carrapato se baseia no uso de acaricidas químicos, mas a utilização 
frequente dessas substâncias tem conduzido ao desenvolvimento de 
resistência. O objetivo deste estudo foi avaliar a eficácia da cipermetrina 
e do amitraz contra R. (B.) microplus coletadas de bovinos de 
diferentes municípios do estado de Pernambuco. De agosto de 2009 
a julho de 2011, as fêmeas ingurgitadas foram coletadas e submetidas 
ao Adult Immersion Test, a fim de avaliar a eficácia de cipermetrina e 
amitraz. Os resultados indicam que as populações de R. (B.) microplus 
de Pernambuco apresentaram resistência aos acaricidas (cipermetrina 
e amitraz). Neste estudo, uma única população (Brejo da Madre 
de Deus) foi suscetível à cipermetrina, enquanto duas (Timbaúba 
e Limoeiro) foram sensíveis ao amitraz. Os dados aqui relatados 
seguem um padrão observado em outras regiões do Brasil e alertam 
para o fato de que as medidas alternativas de controle devem ser 
implementadas na área estudada.
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ABSTRACT: The Rhipicephalus (Boophilus) microplus is an 
important tick species which affect bovines in tropical areas. Its 
control is based on the use of chemical acaricides, but the fre-
quent use of these substances has been conducted to the develo-
pment of tick resistance. The aim of this study was to assess the 
efficacy of cypermethrin and amitraz against R. (B.) microplus 
collected of bovines from different municipalities of the state of 
Pernambuco. From August 2009 to July 2011, engorged fema-
les were collected and subjected to the “Adult Immersion Test” 
in order to evaluate the efficacy of cypermethrin and amitraz. 
The results indicate that populations of R. (B.) microplus from 
Pernambuco present resistance to acaricides (i.e., cyperme-
thrin and amitraz). In this study, a single population (Brejo da 
Madre de Deus) was susceptible to cypermethrin, whereas two 
(Timbaúba and Limoeiro) were susceptible to amitraz. Data 
herein reported follow a pattern observed in other regions of 
Brazil and alert to the fact that alternative measures of control 
should be implemented in this area studied.
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The Rhipicephalus (Boophilus) microplus (Canestrini, 1888) 
is the most important tick species which affect bovines in 
tropical areas, causing economical losses and transmitting 
pathogens (Dantas-Torres, 2007). Its control is based on 
the use of chemical compounds, being the arsenicals the first 
substance used, followed by organochlorids and organophos-
phorids (Graf et al., 2004). At the end of the last century, 
compounds such as formamidines and synthetic pyrethoids 
acquired a great importance in the control of ixodids (Benavides; 
Romero, 2002; Leal et al., 2003). However, the indiscri-
minate use of these substances has been conducted to the 
appearance of several cases of tick resistance (Arantes et al., 
1995). This phenomenon has been widely reported (Li et al., 
2004; Rosado-Aguilar et al., 2008), including various des-
criptions in Brazil (Campos Júnior; Oliveira, 2005; Gomes 
et al., 2011), where there are reports in Rio Grande do Sul 
(Patarroyo; Costa, 1980), Minas Gerais, Espírito Santo 
(Leite et al., 1995), São Paulo (Soares et al., 2001), Bahia 
and Pernambuco (Santana et al., 2013).

In the North and Northeast of Brazil, studies about the 
resistance of ticks are scarce (Andreotti, 2010). In the state 
of Pernambuco, the resistance of R. (B.) microplus has been 
assessed in few studies (Santana et al., 2001; Santana et al., 
2012), and the most recent evaluated only synthetic pyretroids 
and their associations (Santana et al., 2013). Therefore, the 

aim of this study was to assess the efficacy of cypermethrin 
and amitraz against R. (B.) microplus from different munici-
palities of the state of Pernambuco. 

From August 2009 to July 2011, engorged females of R. 
(B.) microplus (150 specimens on each farm) were collected 
of naturally infested cattle from different municipalities of 
Pernambuco (Fig. 1). Ticks were subjected to the Adult 
Immersion Test (AIT) (Drummond et al., 1973; Santana 
et al., 2013), which is an in vitro resistance detection assay. 
The following commercial acaricides were used: (1) cyperme-
thrin 10%; (2) amitraz 12.5 g. The dilutions of the products 
were realized following the manufacturer’s instructions.

Briefly, 10 engorged females (per group) with homoge-
neous weight were placed in Petri dishes. The test groups were 
immersed in the acaricides for 5 minutes, and the controls were 
immersed in distilled water. The females were maintained in 
an incubator under controlled conditions (26 ± 1°C, 80 ± 5% 
relative humidity) for 16 days to lay eggs. After this had taken 
place, the eggs were placed in individual 10 mL glass vials, 
which were closed with a cotton plug and kept in the incu-
bator under controlled conditions (see above). The acaricide 
efficiency (AE) was obtained using the following parameters: 
engorged female weight, eggs weight and eggs hatching per-
centage. Finally, the chemical compounds were considered 
efficient whether AE ≥ 95% (Drummond et al., 1973).

Figure 1. Municipalities studied in the state of Pernambuco.

1 - Garanhuns
2 - Brejão
3 - Terezinha
4 - Bom Conselho
5 - São João
6 - Recife
7 - Camaragibe
8 - Timbaúba
9 - Vitória de Santo Antão
10 - Bezerros
11 - Limoeiro
12 - Ribeirão
13 - Gravatá
14 - Brejo da Madre de Deus
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Municipalities
Acaricide formulations/Efficacy 

(%)
Cypermethrin Amitraz

Garanhuns 23.61 45.70
Brejão 26.68 48.60
Terezinha 62.97 69.89
Bom Conselho 32.75 25.50
São João 53.37 48.60
Recife 93.95 43.58
Camaragibe 20.55 77.72
Timbaúba 20.00 100.00
Vitória 56.02 80.89
Bezerros 58.95 78.70
Limoeiro 55.90 100.00
Ribeirão 6.74 15.64
Gravatá 58.05 78.70
Brejo da Madre de Deus 97.60 50.40

Table 1. Mean efficacy (%) of acaricides formulations against 
Rhipicephalus (Boophilus) microplus from different municipalities 
of Pernambuco, Brazil.

The overall results from the acaricide efficacy tests are 
reported in Table 1. The results indicate that populations 
of R. (B.) microplus from Pernambuco present resistance to 
acaricides (i.e., cypermethrin and amitraz). In particular, a 
single population (Brejo da Madre de Deus) was susceptible 
to cypermethrin, whereas two (Timbaúba and Limoeiro) were 
susceptible to amitraz. 

The values of inefficacy for cypermethrin observed in this 
study follow a pattern observed in previous studies, demon-
strating that the resistance to cypermethrin in R. (B.) microplus 
populations is widespread (Spagnol et al., 2010; Veiga et al., 
2012). This event has been reported in several areas of Brazil 
(e.g., Rio Grande do Sul, São Paulo, Paraná, Mato Grosso do 
Sul, Minas Gerais and Rio de Janeiro) (Koller et al., 2009). 
Probably, the low performance of this chemical compound 

is due to its frequent and indiscrimate use, which may select 
tick populations resistant to acaricides. Moreover, the cross-
resistance with other pyrethoids (e.g., deltametrhin and 
flumethrin) may be an additional factor that contributes for 
the resistance (Rosario-Cruz et al., 2009).

Similarly, the amitraz has been evaluated in several stud-
ies throughout the Brazil, presenting a wide variation of 
efficacy according to the R. (B.) microplus population stud-
ied. Percentages of inefficacy ranging from 30.95 to 88.75% 
have been reported in Bahia, Pernambuco, Minas Gerais 
and São Paulo (Arantes et al., 1995; Santana et al., 2001; 
Campos-Júnior; Oliveira, 2005; Mendes et al., 2007). 
Conversely, few studies report the efficacy of this compound 
(e.g., 98.13%, Mendes et al., 2007) as observed herein for the 
populations of Timbaúba and Limoeiro. This wide variation 
of efficacy detected for amitraz might be due to the frequent 
use of this substance in several areas of the world (Martins, 
2006). In addition, the reversion of resistance, after 20 tick 
generation without the use of amitraz, may contribute for this 
variation (Spagnol et al., 2010).

Unfortunately, data herein report represent a common 
situation observed in various Brazilians regions, where R. (B.) 
microplus is endemic. Particularly, in the state of Pernambuco, 
the incorrect use of these compounds has been reported as 
an important factor to the appearance of resistance (Santana 
et al., 2001; Santana et al., 2013). For example, the frequency 
of use of acaricides (more than four in a year), the under dos-
age, and the absence of environmental control are factors of 
risk which may select resistant populations (Arantes et al., 
1995; Santos et al., 2009). Finally, this study detected the 
presence of populations of R. (B.) microplus resistant to cyper-
methrin and amitraz in several municipalities of the state of 
Pernambuco. These data follow a pattern observed in other 
regions of Brazil and alert to the fact that alternative mea-
sures of control should be implemented in this area in order 
to obtain an appropriate control of these tick populations. 
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