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Resumo

O rebanho bovino brasileiro ¢ o segundo maior do mundo e o primeiro maior exportador e produtor de carne bovina. Apesar disso, 0s
prejuizos diretos em decorréncia do parasitismo pelo carrapato Rhipicephalus microplus sdo devido a perda de peso, baixa produgio de leite
e diminuigdo da qualidade do couro. Com isso, o presente trabalho constitui-se de uma revisdo bibliografica sobre o rebanho bovino
brasileiro associado com os danos causados por parasitas. Foram utilizadas as bases de dados: LILACS, SciELO e PubMed e por meio de
palavras-chave como ectoparasitas, carrapatos e gado brasileiro tornou-se a pesquisa. Constatou-se que nas ultimas décadas, tem-se dado
uma extrema importincia econdmica para a agricultura brasileira visando o controle biologico para diminui¢do do ataque de pragas.

Palavras-chave: Ectoparasitas. Rhipicephalus microplus. Carrapato bovino. Danos causados por parasitas.

Abstract

The Brazilian cattle herd is the second largest in the world and the first largest exporter and producer of beef. Nevertheless, the direct losses
due to parasitism by Rhipicephalus microplus are due to weight loss, low milk production and decreased quality of leather. Thus, this study
consists of a literature review on the Brazilian cattle herd associated with damage caused by pests. databases were used: LIL ACS, SciELO
and PubMed and through keywords such as ectoparasites, ticks and Brazilian cattle became the research. It was found that in recent decades
has been given an extreme economic importance for Brazilian agriculture aiming to decrease the biological control of pest attack.
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1 Introduction

The Brazilian cattle herd was recently estimated at 193,393,388 million head, the second largest herd in
the world and the first largest exporter and producer of beef (ANUALPEC, 2013 apud TONIN; DEL CARLO,
2014). Despite advances in the industry, the parasites continue to cause many barriers to Brazilian livestock. The
direct losses due to parasitism by Rhipicephalus microplus are due to weight loss, low milk production,
reproductive failure, skin lesions favoring the occurrence of myiasis and decreasing the quality of the leather,
transmission of pathogens (Babesia bovis, Babesia bigemina and Anaplasma) and indirect losses as spending on
drugs and labor (FARIAS, 2014; SACCO, 2002).

The tick R. microplus is a ixodideo responsible for great economic losses to livestock in tropical and
subtropical regions. This tick is a blood-sucking ectoparasites originating in Asia, whose primary host is cattle.
Its incidence is higher in large herds America, Africa, Asia and Australia, is considered the tick greatest impact
in economic loss in cattle herds in South America (GONZALES et al., 2003; NARI, 1995).

This ectoparasites, known in Brazil as tick of cattle, is a blood-sucking ectoparasites belonging to the
phylum Artropoda, Aracnida class, order Acarina, suborder and superfamily Metastigmata Ixodidea, géneno
Rhipicephalus, Boophilus subgenre. The ticks Boophilus were reclassified by means of a molecular phylogenetic
study as belonging to the genus Rhipicephalus (MURRELL; BARKER, 2003; MURRELL et al. 2000;
MURRELL et al., 2001; BEATI; KEIRANS, 2001).

R. microplus ectoparasites mondxeno (a single host), depending on only one host in their life cycle,
preferably cattle and secondarily other species such as buffalo, horses, sheep, goats and deer. Its biological cycle
divided into two phases, the free-living and parasitic (FERRETTO, 2013). According Grisi et al. (2014), the tick
R. microplus is responsible for significant losses to the Brazilian cattle ranching, estimates showed that the
annual economic impact may be greater than $324 billion. The damage caused by this ectoparasite is divided
into direct and indirect damages. Direct damage is caused by: Direct action on the host, estimated 1-3 ml of
blood to complete its life cycle in an animal. Therefore, it can cause anemia and loss of nutrients. Moreover, the
irritation caused by ticks leads to a reduction of food intake by animals, depreciation of the leather due to skin
damage, and high infestations predispose installation miises.

Thus, all these factors have a negative impact on weight gain, milk production and the optimization of
leather. In indirect highlight to the transmission of pathogens that Sadness Parasitic Bovina (the Babesia
protozoa of the genus and the bacterium Anaplasma genus) (FERRETTO, 2013; CORDOVAN, 1999; ROAD-
PENA; JONGEJAN, 1999; PAROLA; RAOULT 2001; GONZALES et al., 2003; NARI, 1995). In recent
decades, the chemical control of cattle tick has been realized as the predominant form, to be practical, effective
and economical. However, excessive use of acaricide without understanding the ecology and epidemiology of
tick ally failures in detecting and application led to good resistance development of the drugs available in the
market (SPAGNO; PARANHOS; ALBUQUERQUE, 2010; GUERRERO et al., 2014; ALVES-WHITE et al.,
2008; GULIAS-GOMES, 2009; BULLMAN et al., 1996; ROCHA, 1996; LEITE et al., 1995; LEAL et al., 2003;
FURLONG; SILVER, 2006).

The need for new active ingredients for the control of R. microplus is a reality, the identification of new
molecules with acaricide activity can be found from studies with plant extracts. For, from the 90s, with the rise
of these obstacles to livestock production, research seeking alternative acaricide control from herbal measures
stood out (BUZATTI et al., 2011; FERRETTO, 2013).

The species of R. microplus stands out in agricultural research due to concern generated by use of
conventional chemicals for its control, which lead to two major problems, the rapid development of resistance to
the active ingredient and waste in origin products animal, which has caused great concern in society is
government agency. This study aimed to analyze the damage caused by R. microplus and the search for new
molecules to with acaricide action, exposing their effectiveness and identifying substances with the active
ingredient through literature.
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2 Materials and Methods

This work consisted in a bibliographic qualitative study, descriptive and exploratory, about action and

damage caused by R. microplus, from electronic search databases, as well as the Google Scholar access,
Scientific Electronic,
Library Online (SciELO) and Capes Journal, have been evaluated by scientific articles means, dissertations,
theses, books and monographs the years 1995-2015 in Portuguese, English and Spanish, selecting those that
brought relevant scientific knowledge bolvino tick in question to gather a single document information on the
species R. microplus.

According to Rodrigues (2007), the literature search is a search mode in which scientific knowledge and
recovered by a problem in which the exploratory research and provides greater depth with the problem, going
through lifting bibliographies or interviews, and a qualitative research approach is one that describes and that the
information can not be described in numbers. According to Tozoni-Kings (2010), all the search modes require
literature review [...], but only the bibliographical research is the literature data collection field. To Lima; Mioto,
(2007), the literature is more labor intensive, because demand more attention to the work is not affected.

3 Results and Discussion

The plant allelochemicals were used in plant protection of the late nineteenth century to World War 11
when the use of pesticides organossintéticos was widespread (REGNAULT-ROGER; PHILOGENE, 2008;
ROSSEL et al., 2008). However, due to increasing environmental concern after the Green Revolution, and in
order to solve or minimize the damage caused by the indiscriminate use of synthetic insecticides, new studies
seek to facilitate management strategies that include insecticidal plants (VENDRAMIM, 1997).

The plant has been an important source of substances with different chemical structures and different
activities against arthropods (VIVAN, 2005). Thus, it is believed that the use of plant extracts in an isolated form
or associated can cause a much slower development of strength. Another important factor and the waste problem
of the reduction and its biodegradable characteristics.

The control of bovine mite that has been researched. The use of toxic and medicinal plants in pest
control is of great importance for agriculture and sustainable development. The great diversity of plants found in
the Amazon enables the research of new products that may replace or reduce the use of synthetic acaricides
(SILVA, 2008). In the Amazon, there are numerous plants that stand out the great economic potential present in
their chemical composition, secondary metabolites with activity insecticide, miticide, fungicide and bactericide
(SEQUEIRA et al., 2009; ALECIO et al., 2010; SANTOS et al., 2011).

The use of plant extracts in tick control has also been the focus of research in several countries
(CHUNGSAMARNYART et al., 1991; WILLIAMS, 1993; Vatsya et al., 2006; ALVAREZ et al., 2008). In
Brazil, studies that use eucalyptus oil (Eucalyptus spp.) (Myrtaceae), extracted rotenoids the timbo (Derris
annatto) (Fabaceae) (VERISSIMO, 2004) and azadirachtin present in Meliaceae family plants (Melia azedarach)
(BORGES et al., 2003) have shown promise in control of this parasite.

The use of plants with insecticidal properties is a very ancient practice (ROEL, 2001; GALLO et al.,
2002), but currently resurfaces as search object of new alternative molecules to control and integrated pest
management (COSTA et al., 2004). Plants produce biochemical defenses, also known as secondary metabolites
(FRIGHETTO, 1997), which according to Rodriguez and Vendramim (1996) cause mortality and act negatively
on the behavior and physiology of insects. Vendramim (1997) reported two approaches to the use of plants for
activity on insects: the discovery of new molecules that permit the formulation of synthetic products and
obtaining natural botanical insecticides for direct use in pest control.
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For Fazolin et al. (2002), the choice of the best approach is related to the chemical structures, which are
very large, complex, difficult to isolate and synthesize, and the considerations of economic and technological.
According to Vendramim (1997), the insecticide plants can be used in various ways, most commonly your job as
a dry powder, oils, aqueous and non-aqueous. For this author, powders and aqueous extracts, constitute the best
option because they are easy to obtain and application.

Currently exist in Brazil, many studies on the fitoinseticida potential of some native plants (PERON;
FERREIRA, 2012), among which, those belonging to the Piperaceae family has stood out with some promising
species in the control of various pests. Several studies have demonstrated the feasibility of using bioactive
compounds derived from plants to control pests, because of its efficiency, generally inexpensive, safe for
consumers and the environment (SHAAYA et al., 1997; HUANG et al., 2000; BOUDA et al., 2001; DEMISSIE
et al., 2008).

They may be used as powders, aqueous or organic extracts, essential oils, with toxic by contact,
ingestion and fumigation (KARR; COATS 1988; RAJENDRAN; SRIRANIJINI, 2008). These products cause
mortality, repellency, deference in feeding and oviposition and affect the growth of insects (HUANG et al.,
2000; MARTINEZ; VAN EMDEN, 2001). Many compounds of vegetable origin have been isolated, such as the
terpenoids, limonoids, rocaglamidas, furanocumarina, chromene, alkaloids and acetogenins, having insecticidal
properties (VIEIRA et al., 2007).

The presence of amides with insecticide and acaricide in Piper species has led to an intense
phytochemical study of this kind. Piperine amide was the first to be isolated from the fruits of Piper species and
their chemical constituents have often been investigated, among which the unsaturated lipophilic amides. These,
in addition to being the main group of plant metabolites are primarily responsible for insecticidal activity
(PARMAR et al., 1997).

Studies with Piper species in Asia and Africa show that lignans and isobutylamides are compounds with
higher activity defense against insects (BERNARD, 1995). In Brazil, P. aducum L. species, P. hispidinervum C.
DC., and P. tuberculatum have recently been evaluated against various insect pests (Castro et al., 2010). The
extracts of Piper tuberculatum Jacq leaves have been used as insecticides (TRINITY et al., 2012), and against
the food of insects and essential oils have been used as miticides (Castro et al., 2008). However, there are few
studies to evaluate the use of extracts P. tuberculatum against ticks (Chagas et al., 2012).

According to Lima et al. (2014) the acaricidal efficiency may vary depending on the method of
extraction, solvent polarity, and part of the plant used for the extraction. Lima et al. (2014) evaluated the fruit of
P. tuberculatum in different solvents, hexane, ethyl ether, methanol and ethanol against larvae and engorged
female R. microplus. In larvae extracts with lower polarity showed the best results, hexane (LC50% = 0.04 mg /
ml) followed by ethyl ether extracts (LC50% = 0.08 mg / ml), ethanol (LC50 = 2.73 mg% / ml) and finally
metamol (LC50% = 4.49 mg / ml). In engorged female oviposition reduction showed better results for the
hexane extracts (100%) and ethyl ether (88.1%). The highest efficiency was checked by ethyl ether extract (%
LC50 = 18.4 mg / ml), followed by methanol extract (LC50% = 105.6 mg / ml) and ethanol (LC50% = 140.0 mg
/mL).

Lima et al. (2013), also evaluated in vitro P. tuberculatum fruit extracts with different solvents on larvae
and engorged females of R. microplus. The selected solvents: hexane, ethyl ether, ethanol and methanol. Both
assays were performed with five different concentrations for each of the extracts. The hexanico extracts showed
the highest larvicidal activity against R. microplus. The P. tuberculatum fruits extracts were also effective
against engorged females, and the ethyl acetate extract more efficient to LC50 = 18%, 4 mg / ml, followed by
methanolic LC50% = 105.6 mg / ml % ethanolic LC50 = 140.0 mg / mL and LC50% hexane = 297,4mg / ml.

Santos et al. (2013) evaluated 21 species of plants against larvae and adults of R. microplus, but only L.
canescens, M. latifolia, C. castaneifolia, S. hispida, H. volubilis, and H. mutabilis were active on tick larvae with
95% effectiveness at the concentration of 400 mg / ml. Santos et al. (2013) evaluated a concentration of 400 mg /
ml. Chagas et al. (2012) evaluated the crude extract of P. tuberculatum leaves on larvae and engorged females of
R. microplus. Larvae were evaluated in five dilutions (0.31%, 0.63%, 1.25%, 2.5%, 5% and 10%) which was
obtained LC50 0.41% LC90% and 0%, 63%).
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In engorged females was found an efficacy of 91.66% at a dilution of 10%, which according to the
authors was due to the effect on the eggs hatch. Still verified a high percentage of 5% mortality (63.34%), which
was obtained LC50 and LC90% 3.76% 25.03%%. Barros et al. (2010) also tested in triplicate crude extract of P.
tuberculatum (in concentrations ranging from 10% to 0.04%), hexane partition (5% to 0.02%) and
dichloromethane partition (5% to 0,08%), and the isolated piperine (5% to 0.08%) and piplartine (1.25% to
0.02%) and 13 synthetic substances called structurally similar to piperine in a concentration of 0.15% in
immersion test and 0.5% in the impregnated paper test.

The control consisted of 3% Tween 80 and distilled water. The data obtained were used to determine
the effectiveness of the product. For females, the crude extract of P. tuberculatum 10% and 5% hexane partition
presented the best efficacies with 91.97% and 74.29% respectively. As for the larvae, the 5% crude extract and
2.5% and the hexane partition from 2.5% to 0.31% were 100% effective. Research management opportunities
using resources of natural origin to control R. microplus, as the use of plant molecules with potential acaricide,
can provide the development of viable methods to reduce chemical contamination in livestock and minimize one
of the major problems faced by farmers and increased R. microplus resistance to synthetic acaricides.

Conclusion

Infections caused by ectoparasites are responsible for damages to the creation of beef cattle. The control
of these infections is essential to the success of ruminant production systems. In addition to the observation of
animals susceptible to various parasites, should be highlighted viable alternatives such as biological control as a
form of management practice for so reduce the population of parasites guided by the use of active ingredients of
medicinal plants.
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