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RESUMO 
 
 
 
O carrapato Amblyomma cajennense sensu stricto parasita frequentemente animais silvestres e 

domésticos, incluindo humanos no bioma Amazônia. Esse ectoparasito é o vetor de Rickettsia 

amblyommatis. No  presente estudo investigamos a dinâmica populacional de A. cajennense s.s. 

em uma área degradada do bioma Amazônia, e a presença de riquétsias nesta população de 

carrapatos. O estudo foi realizado em uma área rural do município de Santa Inês, Estado do 

Maranhão. Os carrapatos foram coletados no ambiente mensalmente durante 24 meses 

consecutivos, de junho de 2021 a maio de 2023. A região é caracterizada por duas estações 

quentes (~26 º C anual): uma estação chuvosa, de novembro a maio, e uma estação seca, de 

junho a outubro. Caracterizamos a atividade temporal de A. cajennense s.s. na vegetação, 

examinando a atividade de busca para cada fase da vida (larvas, ninfas, adultos [machos e 

fêmeas]), em relação à estação seca e chuvosa. Os carrapatos coletados neste estudo foram 

selecionados aleatoriamente e testados individualmente por um ensaio de PCR em tempo real 

que teve como alvo um fragmento de 147 pb do gene gltA de riquétsia. No geral, foram 

coletados 1.843 (62,4%)  adultos (52,6% fêmeas e 47,4% machos), 1.110 (37,6%) ninfas e 398 

aglomerados larvais. Todas as fêmeas adultas, ninfas e larvas foram identificadas 

morfologicamente como A. cajennense s.s. A atividade larval foi observada de abril a dezembro, 

com pico de junho a  setembro (estação seca). O pico de ninfas ocorre de setembro a novembro 

(período de transição entre as estações seca e chuvosa). Os carrapatos adultos foram abundantes 

de outubro a maio (primavera/verão/início do outono). A taxa de infecção por R. amblyommatis 

em carrapatos A. cajennense s.s. foram de pelo menos 7% (7/99). Nossos   dados sugerem um 

padrão de geração de 1 ano para A. cajennense s.s., com sazonalidade  bem definida de larvas, 

ninfas e adultos no bioma Amazônia. Larvas predominando na estação seca, ninfas na transição 

seca/chuvosa e adultos na estação seca. A presença de R. amblyommatis em adultos sugere que 

animais e humanos na região de estudo correm risco de infecção por este agente riquetsial do 

grupo da febre maculosa. 

Palavras-chaves: Acari: Ixodidae, Brasil, Dinâmica populacional, região Amazônica, 

Rickettsia spp. 



ABSTRACT 
 
 
 
The Amblyomma cajennense sensu stricto tick frequently parasitizes wild and domestic 

animals, including humans in the Amazon biome. This ectoparasite is the vector of Rickettsia 

amblyommatis. In this study we evaluated the population dynamics of A. cajennense s.s. in a 

degraded area of the Amazon biome, and the presence of rickettsiae in this tick population. The 

study was carried out in a rural area in the municipality of Santa Inês (altitude: 24 meters), in 

the state of Maranhão. The ticks were collected from the environment over 24 consecutive 

months, from June 2021 to May 2023. The region is characterized by two warm seasons (~26 º 

C annually): a rainy season, from november to may, and a dry season, from june to october. We 

characterized the temporal activity of A. cajennense s.s. in the vegetation, examining the search 

activity for each life stage (larvae, nymphs, adults [males and females]), in relation to the dry 

and rainy seasons. The ticks collected in this study were randomly selected and individually 

tested using a real-time PCR assay that targeted a 147 bp fragment of the rickettsia gltA gene. 

Overall, 1,843 (62.4%) adults (52.6% females and 47.4% males), 1,110 (37.6%) nymphs and 

398 larvais clusters were collected. All adult females, nymphs and larvae were morphologically 

identified as A. cajennense s.s. Larval activity was observed from april to december, with a 

peak from june to september (dry season). The peak of nymphs occurred from september to 

november (transition period between the dry and rainy seasons). Adult ticks were abundant 

from october to may (spring/summer/early fall). The R. amblyommatis infection rate in A. 

cajennense s.s. ticks was at least 7% (7/99). Our data suggest a 1-year generation pattern for A. 

cajennense s.s., with well-defined seasonality of larvae, nymphs and adults in the Amazon 

biome. Larvae predominate in the dry season, nymphs in the dry/wet transition and adults in 

the dry season. The presence of R. amblyommatis in adults suggests that animals and humans 

in the study region are at risk of infection by this rickettsial agent from the spotted fever group. 

Keywords: Acari: Ixodidae, Brazil, Population dynamics, Amazon region, Rickettsia spp. 
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1 INTRODUÇÃO 
 

No Estado do Maranhão a floresta Amazônica ocupa a região oeste e 34% de seu território 

(81.208,40 km²), abrigando 62 municípios, entre eles Santa Inês (PINHEIRO et al., 2013). 

Neste bioma, muitos animais domésticos e silvestres são parasitados por carrapatos e atuam 

como amplificadores e/ou reservatórios de potenciais patógenos que podem ser transmitidos 

por esses ectoparasitos (GIANIZELA et al., 2018; LUZ et al., 2020).        Porém, são raros os 

estudos sobre a diversidade, agentes patogênicos e bioecologia desses ectoparasitos no bioma 

amazônico, principalmente no Estado do Maranhão. No Brasil existem ~75 espécies de 

carrapatos, e destes, um total de 21 espécies já foram registradas no bioma Amazônia. Dentre 

essas destacam-se Rhipicephalus sanguineus, Amblyomma ovale, Amblyomma 

oblongoguttatum e Amblyomma cajennense sensu stricto parasitando tanto animais quanto o 

homem no bioma Amazônia. Sendo A. cajennense s.s. é considerada a espécie mais frequente 

parasitando humanos no bioma Amazônia (LUZ et al. 2020). 

A espécie A. cajennense s.s. faz parte do complexo “Amblyomma cajennense’ composto 

por seis espécies, Amblyomma tonelliae n. sp., Amblyomma interandinum n. sp., Amblyomma 

patinoi n. sp, Amblyomma mixtum, Amblyomma sculptum e A. cajennense s.s. O carrapato A. 

cajennense s.s. é restrito ao bioma Amazônia e pouco se conhece sobre sua bioecologia. Essa 

espécie de carrapato parasita uma variedade de animais silvestres e domésticos, sendo seus 

hospedeiros preferenciais os cavalos (Equus ferus caballus), capivaras (Hydrochoerus 

hydrochaeris) e antas (Tapirus terrestris). Além disso, é altamente antropofílico e todos os seus 

estágios (larva, ninfa e adulto) parasitam humanos ao longo de sua distribuição (LUZ et al. 

2020). 

A relevância de A. cajennense s. s. para a saúde de animais e seres humanos constitui uma 

área que requer uma investigação mais aprofundada. Devido à sua capacidade de parasitar uma 

ampla variedade de hospedeiros, abrangendo tanto animais domésticos quanto seres humanos, 

esse ectoparasito figura na lista de espécies de carrapatos que apresentam um potencial risco 

para a saúde de ambos os grupos no bioma Amazônia. É relevante notar que essa espécie de 

carrapato é reconhecida como o principal vetor da bactéria Rickettsia amblyommatis em 

vertebrados nas Américas, pertencente ao Grupo Febre Maculosa, cuja patogenicidade 

permanece desconhecida (PAROLA et al., 2013). No entanto, vale ressaltar que alguns casos 

de Febre Maculosa nos Estados Unidos foram associados a esse agente, embora sem 

consequências letais (PAROLA et al., 2013). Em pesquisas anteriores realizadas no bioma 

Amazônia, a taxa de infecção de R. amblyommatis em A. cajennense s.s. variou de 10% a 100% 
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(RICHARDSON et al., 2023). Em virtude disso, a compreensão da bioecologia desse vetor 

potencial no bioma Amazônia assume uma importância crucial do ponto de vista da saúde 

única, pois pode contribuir de maneira direta e/ou indireta para o estabelecimento de diretrizes 

relativas ao controle desses ectoparasitos. Além disso, pode auxiliar na previsão de possíveis 

focos de transmissão de agentes patogênicos para animais e seres humanos dentro desse 

ecossistema. 

As riquétsias transmitidas por carrapatos causam doenças em animais e humanos em todo 

o mundo (PAROLA et al., 2013). No Brasil, esses patógenos causam a febre maculosa brasileira 

(FMB) em humanos, uma doença febril contagiosa com mortalidade variável (LABRUNA et 

al., 2011; PAROLA et al., 2013). Existem quatro cenários epidemiológicos distintos da FMB 

no país: Um primeiro cenário, e mais importante, é na região Sudeste do Brasil, onde ocorrem 

elevados índices de letalidade humana, causada pela bactéria Rickettsia rickettsii e transmitida 

pelo carrapato Amblyomma sculptum em área rural (por exemplo, interior do Estado de São 

Paulo). Um segundo cenário na região metropolitana de São Paulo, também por R. rickettsii e 

transmitida pelo carrapato Amblyomma aureolatum. Ainda no Sudeste, um terceiro cenário de 

uma FMB, não letal, causada por Rickettsia parkeri, e transmitida pelo carrapato Amblyomma 

ovale em regiões de baixa altitude na Mata Atlântica. Um quarto cenário na Região Sul do 

Brasil, também por R. parkeri transmitida pelo carrapato Amblyomma tigrinum (FACCINI-

MARTÍNEZ et al. 2018; LUZ et al.2019). 

Todos esses cenários epidemiológicos da FMB estão intrinsecamente ligados à presença 

e à dinâmica populacional dos carrapatos vetores, às variáveis ecológicas e à abundância de 

hospedeiros reservatórios e amplificadores no ciclo natural das riquétsias. Devido a essas 

variáveis, a FMB causada por R. rickettsii apresenta um padrão sazonal, com o maior número 

de casos ocorrendo entre setembro e novembro (LUZ et al. 2019). Esse perfil sazonal está 

diretamente associado ao comportamento sazonal dos diferentes estágios do vetor A. sculptum, 

sendo as ninfas o estágio mais relevante na transmissão da FMB. Nas áreas endêmicas da FMB, 

as ninfas de A. sculptum predominam principalmente entre setembro e novembro, os adultos 

são mais comuns entre janeiro e abril, e as larvas são mais abundantes de maio a julho 

(LABRUNA et al., 2002; LUZ et al., 2019). Portanto, os resultados do estudo da bioecologia 

desse vetor na região são atualmente considerados como a principal ferramenta para o controle 

desse ectoparasito e, por conseguinte, para a prevenção da FMB. 

No Estado do Maranhão, têm sido comunicadas notificações da Febre Maculosa 

Brasileira (FMB), embora sua confirmação ainda esteja cercada por incertezas, indicando 
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possíveis lacunas na investigação. O Ministério da Saúde identificou áreas no Estado onde a 

doença não foi oficialmente registrada, suscitando dúvidas sobre a possível ocorrência de casos 

falsos positivos pelo MS (OLIVEIRA et al., 2016), inclusive no município de Santa Inês. 

Mesmo sem uma confirmação definitiva, a presença de evidências aponta para a necessidade 

de monitoramento dos potenciais vetores, com destaque para A. cajennense s. s. Dessa forma, 

este estudo foi realizado com o propósito de investigar a bioecologia de A. cajennense s.s. no 

bioma Amazônia e detectar a presença da bactéria Rickettsia sp. nesses ectoparasitos.
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2 JUSTIFICATIVA 
 

Considerando a correlação entre o surgimento de novos patógenos humanos com a 

destruição de habitats naturais ricos em biodiversidade, alguns estudos apontam o bioma 

Amazônia como o provável berço para a próxima pandemia ou surgimento de surtos de  novas 

doenças (VIEIRA et al., 2022). Contudo, avaliações de vetores e seus agentes são escassos 

neste bioma, particularmente no grupo dos carrapatos. Dentre as espécies de carrapatos 

antropofílicos nesses biomas, A. cajennense s.s. tem chamado atenção pelos inúmeros registros 

parasitando humanos e animais de companhia. Além disso, é frequente a infecção por R. 

amblyommatis nesse ixodideo no bioma Amazônia. Embora seja um agente ainda de 

patogenicidade desconhecida, o monitoramento do vetor desse agente é necessário como 

prevenção de possíveis surtos de rickettsiose humana na Amazônia. 

No Estado do Maranhão existem notificações da FMB, porém ainda duvidosos ou sem 

confirmação, o que pode indicar lacunas de investigação tanto do agente quanto do vetor. Isso 

levou o Ministério da Saúde a identificar inúmeras áreas silenciosas no Estado do Maranhão 

(OLIVEIRA et al., 2016), incluindo o município de Santa Inês. Estudos prévios pela equipe do 

presente estudo, mostraram que A. cajennense s.s. era abundante neste município e 

frequentemente associado com capivaras, principal amplificador de Rickettsia rickettsii. O 

município de Santa Inês, apresentam o mesmo cenário eco- epidemiológico de uma área 

endêmica para FM, com populações de capivaras mantendo elevadas infestações de carrapatos 

no ambiente (QUEIROGAS et al., 2012; LUZ et al. 2019), porém, até o momento, não existem 

estudos sobre a ligação dos carrapatos, Rickettsia spp. e capivaras em todo Estado do Maranhão, 

bem como a dinâmica populacional destes vetores. 

Uma vez que A. cajennense s.s. possui baixa especificidade, elevada antropofilia e 

possível competência na transmissão de agentes rickettsiais, estudos que ajudem a preencher as 

lacunas reportadas anteriormente, são necessários. Com acelerado desmatamento do bioma 

Amazônia, é possível que este carrapato se torne um sério problema de saúde única no Estado 

do Maranhão, especialmente em áreas modificadas pelo homem. Além disso, não existem 

estudos sobre a dinâmica populacional de carrapatos vetores no bioma Amazônia. Os resultados 

obtidos no atual projeto serão úteis para medidas controle deste ixodideo, auxiliando na 

prevenção de possíveis doenças para animais domésticos e o homem, como as rickettsioses. 
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3 REFERENCIAL TEÓRICO 
 

Carrapatos são artrópodes de comportamento hematófago e distribuição cosmopolita. 

Parasitam uma variedade de vertebrados como mamíferos, répteis, anfíbios e aves (KWAK et 

al., 2020; SONENSHINE & ROE, 2014). Atualmente, são conhecidas 75 espécies de carrapatos 

no Brasil (MARTINS et al., 2019; 2021; MUÑOZ-LEAL et al., 2020), e mais da metade possui 

sua bioecologia (ciclo, ecologia, hospedeiros etc.) desconhecida. Deste total, 33 pertencem ao 

gênero Amblyomma que parasitam anfíbios, répteis, aves e mamíferos (DANTAS-TORRES et 

al. 2019). Dentre as espécies desse gênero, Amblyomma sculputm, Amblyomma aureolatum, 

Amblyomma ovale e Amblyomma cajennse sensu stricto chamam a atenção por parasitarem 

animais e humanos no país. As três primeiras espécies são vetores da Febre Maculosa Brasileira 

(FMB), uma doença de gravidade variável. Portanto, a FMB típica é uma doença infecciosa, 

febril, aguda e letal quando não tratada (PAROLA et al., 2013). O agente é a bactéria Rickettsia 

rickettsii, e os carrapatos A. sculptum e A. aureolatum são os vetores (NAVA et al. 2014). Uma 

segunda FMB, não letal, é causada pela R. parkeri e o vetor é o carrapato A. ovale. 

Experimentalmente, A. cajennense s.s. mostrou competência na transmissão de R. rickettsii 

(SAKAI et al., 2014; SOARES et al., 2012). A bactéria Rickettsia amblyommatis é a mais 

comum em associação com A. cajennense s.s., um agente de patogenicidade ainda 

desconhecida. Contudo, nos Estados Unidos essa bactéria é responsável por casos brandos de 

FM, portanto é um agente que precisa constantemente ser monitorado. Estudos mostram que 

no bioma Amazônia de 10 a 100% dos carrapatos A. cajennense s.s. estão infectados com R. 

amblyommatis, portanto existem uma alta exposição de animais e humanos a estes agentes nesse 

bioma (RICHARDSON et al. 2023). Adultos de A. ovale e A. aureolatum parasitam carnívoros 

silvestres e domésticos, enquanto que larvas e ninfas parasitam aves e pequenos mamíferos, 

respectivamente. Todos estágios podem parasitam o homem, principalmente adultos (SOARES 

et al., 2012; GUGLIELMONE et al. 2014). O carrapato A. sculptum parasitam primariamente 

equinos e capivaras, mas pode parasitar outros mamíferos e aves silvestres. Todos os estágios 

parasitam o homem (GUGLIELMONE et al. 2014). 

Os carrapatos possuem fases evolutivas (ovo, larva, ninfa e adulto). Durante as fases não 

parasitárias, todo este estágio pode sofrer ação de inúmeras variáveis, incluindo temperatura e 

umidade (GUGLIELMONE et al. 2014). O ciclo biológico de A. cajennense s.s. possui quatro 

estágios de desenvolvimento em seu ciclo biológico, sendo eles: ovo, larva, ninfa e adulto 

(macho e fêmea) (Figura 1).  
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Fonte: http://www.tickencounter.org/ 

 

Todos estes estágios podem sofrer ação de inúmeras variáveis, incluindo temperatura e 

umidade, durante sua fase não parasitária, alterando sua dinâmica populacional 

(GUGLIELMONE et al. 2014). Seu ciclo de vida é trioxeno, necessitando de três hospedeiros 

para desenvolvimento completo na natureza (Figura 2).  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Figura 1 - Estágios de larva, ninfa e adultos de Amblyomma cajennense sensu lato. 

Figura 2 - Ciclo de vida de Amblyomma cajennense sensu lato. (DE PAULA et al. 2022). 
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O ciclo biológico se inicia quando a fêmea se alimenta dos hospedeiros, ingurgita e se 

desprende do animal e caindo no solo para realizar a postura dos ovos em aproximadamente 15 

a 20 dias. Uma única fêmea de A. cajennense s.l. ovipõe cerca de cinco a oito mil ovos e a 

incubação dos ovos dura aproximadamente 30 dias. Após a eclosão, as larvas se fixam a um 

hospedeiro suscetível para iniciarem o ingurgitamento que dura de 3 a 6 dias, caem ao solo e 

realizam a muda para o estádio de ninfa. As ninfas se fixam a outro hospedeiro também para 

ingurgitamento e, após um período de 5 a 7 dias, se desprendem, caem ao solo realizando muda 

para adultos, se diferenciando em macho e fêmea. Estes (macho e a fêmea) realizam a cópula 

e, após completarem o repasto sanguíneo (5 a 7 dias), as fêmeas ingurgitadas caem ao solo, 

ovipõem e iniciam um novo ciclo. O ciclo apresenta sazonalidade e necessita de um ano para o 

desenvolvimento de uma geração (DE PAULA et al. 2022).  

O complexo Amblyomma cajennense está distribuído na região Neotropical, do sul dos 

EUA (estados do Texas e Florida) ao norte da Argentina (BATTESTI et al. 2006). No Brasil, 

Martins (2014) o complexo engloba duas espécies, A. cajennense s. s., encontrada no bioma 

Amazônia (Norte, Nordeste e Centro-Oeste), e a espécie A. sculptum, a única do complexo 

descrita no restante do país (Figura 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figura 3 - Mapa geopolítico do Brasil, mostrando as localidades de Amblyomma cajennense 

(sensu stricto), A. sculptum e A. cajennense (sensu lato) (MARTINS et al. 2014). 
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No bioma Amazônia, A. cajennense s.s. é encontrado em alta prevalência em área de mata 

preservada ou/e antropizada, o que facilita o encontro dessa espécie com uma variedade de 

hospedeiros e humanos. Essa alta prevalência se deve, principalmente, à disponibilidade de 

hospedeiros susceptíveis, como mamíferos e aves (LUZ et al. 2020). Assim, como sua espécie 

“irmã” (A. sculptum), A. cajennense s.s. possui um comportamento agressivo na busca por 

hospedeiro, que mistura procura ativa e acesso ao hospedeiro por “emboscada”, e a alta 

capacidade de deslocamento (NATIVIDADE et al., 2021; RAMOS et al., 2017; LUZ et al. 

2020). 

Adultos de A. cajennense s.s. são frequentes parasitando capivaras (Hydrochoerus 

hydrochaeris), equinos (Equus ferus caballus) e anta (Tapirus terretris). Também possui 

registros em Sus scrofa (Javali), Caluromys philander (Saruê), Cerdocyon thous (Graxaim ou 

Cachorro-do-mato), Didelphis marsupialis (Gambá), Dasyprocta azarae (Mão-pelada), 

Mazama gouazoubira (Veado-catingueiro), Metachirus nudicaudatus (Cuíca), Myrmecophaga 

tridactyla (Tamanduá-bandeira), Nasua nasua – (Quati), Panthera onca (Onça-pintada), Pecari 

tajacu (Queixada ou Cateto), Tayassu pecari (Queixada ou Cateto), Bubalus bubalis (Búfalo), 

Canis familiaris (cão doméstico). Existe também o parasitismo no animal semiaquático 

Pteronura brasiliensis (Ariranha). E aves essa espécie já foi registrada em Harpia harpyja 

(Harpia), Cariama cristata ( Seriema) e Penelope superciliaris (Jacuaçu). Além dos inúmeros 

registros parasitando humanos no bioma Amazônia (LUZ et al. 2020). Se considerarmos a 

elevada diversidade de vertebrados do bioma Amazônia, ainda existem inúmeras outras 

associações com outras espécies de hospedeiros para serem descobertas nesse bioma. O 

carrapato A. cajennense s.s. é bastante inespecífico, portanto, a lista citada acima pode ser 

subestimada. 

É importante ressaltar que até estudo de Nava et al. (2014), os trabalhos publicados sobre 

A. sculptum são referidos a Amblyomma cajennense sensu lato. Portanto, vários estudos foram 

feitos sobre a sazonalidade de A. cajennense sensu lato na natureza, porem a grande maioria no 

sudeste do Brasil (DE PAULA et al. 2022). Por outro lado, esse tipo de estudo é escasso ou 

inexistem nas regiões do nordeste, centro-oeste e sul do Brasil. Mais de 30% desses estudos na 

região Sudeste foram próximos ou em áreas com casos notificados ou confirmados de 

riquetsioses humanas, ou com circulação confirmada de Rickettsia spp. Essa região concentra 

~ 80% dos casos de FM no Brasil, principalmente São Paulo e Minas Gerais (DE PAULA et 

al. 2022) (Figura 4). 
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Na região sudeste A. cajennense s.l. apresenta a sua dinâmica populacional de forma 

sazonal ao longo do ano. Larvas foram observadas predominando em meados do outono e início 

do inverno, ninfas durante o inverno e início da primavera; e adultos durante a primavera e 

verão (Figura 5). 

 

 

 

 

 

Figura 4 - Distribuição de estudos dinâmicos sazonais de Amblyomma cajennense sensu lato 

realizados entre 1990 e 2022 (DE PAULA et al. 2022). 
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Na região Nordeste existe um único estudo da dinâmica sazonal de A. cajennense s.l., e 

foi totalmente distinta daqueles publicadas para as demais regiões do Brasil.      Nesse estudo, 

larvas predominaram de janeiro e março, ninfas de outubro a novembro e adulto de junho a 

julho (DANTAS TORRES et al. 2019). Os autores concluem que os resultados podem ter sido 

mascarados pela baixa quantidade de dados, portanto necessitando de mais estudos. Portanto 

existe uma carência de estudos da dinâmica populacional de A. cajennense s.l. nas regiões 

nordeste e norte, incluindo o bioma Amazônia. 

larva ninfa adulto 

mês 
picos 

% picos dentro Meses com altos picos de carrapatos 

Figura 5 - Gráfico demonstrando os meses em que ocorreram os números de pico de cada estágio 

de vida livre do A. cajennense s.l. no Sudeste do Brasil (LUZ et al. 2019; DE PAULA et al. 

2022). 
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4 OBJETIVOS  
 

4.1 Objetivo geral 
 
• Investigar a bioecologia de A. cajennense s.s. no bioma Amazônia e a detecção de 

Rickettsia sp. nesses ectoparasitos. 

 

4.2 Objetivo específico 
 
• Identificar o padrão de distribuição dos estágios (larva, ninfa e adultos) de A. cajennense 

s.s. no bioma Amazônia. 
• Detectar Rickettsia spp. em A. cajennense s.s. 
• Correlacionar os fatores abióticos que influenciam a distribuição e abundância de A. 

cajennense s.s. no bioma Amazônia. 
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5 RESULTADOS E DISCUSSÃO 
 

5.1 CAPITULO 01 - Seasonal dynamics of Amblyomma cajennense (Fabricius, 1787) sensu 
stricto in a degraded area of the Amazon biome, with notes on Rickettsia amblyommatis 
infection 
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Abstract 
 
Background: The tick Amblyomma cajennense sensu stricto (s.s.) frequently parasitizes          animals 

and humans in the Amazon biome, in addition to being the vector of Rickettsia amblyommatis. 

In the present study, we evaluated the population dynamics of A. cajennense s.s. in a degraded 

area of the Amazon biome, and the presence of rickettsial organisms in this tick population. 

Methods: The study was carried out in a rural area of the Santa Inês municipality (altitude: 24 

meters), Maranhão state. Ticks were collected from the environment during  24 consecutive 

months, from june 2021 to may 2023. The region is characterized by two warm seasons: a rainy 

season from november to may, and a dry season from june to october. We characterized the 

temporal activity of A. cajennense s.s. on the vegetation, by examining questing activity for 

each life stage (larvae, nymphs, adults [males and females]), in relation to the dry and rainy 

season. Ticks collected in this study, were randomly selected and individually tested by a 

TaqMan real- time PCR assay that targeted a 147-bp fragment of the rickettsial gltA gene. 

Results: Overall, 1,843 (62.4%) adults (52.6% females and 47.4% males), 1,110 (37.6%) 

nymphs and 398 larvais clusters were collected. All adult females and nymphs were 

morphologically identified as A. cajennense s.s. Larval activity was observed from  april to 

december, with a peak from june to september (dry season). Nymphs peaked from september 

to november (transition period between dry and rainy seasons). Adult ticks were abundant from 

october to may (spring/summer/early autumn). The infection rate by R. amblyommatis in A. 

cajennense s.s. ticks were at least 7% (7/99). 

Conclusion: Our data suggest a 1-year generation pattern for A. cajennense s.s., with a well- 

defined seasonality of larvae, nymphs and adults in the Amazon biome. Larvae predominating 

during the dry season, nymphs in the dry/rainy transition and adults in the dry season. The 

presence of R. amblyommatis in adults suggest that animals and humans in the study region are 

at risks of infection by this spotted fever group rickettsial agent. 

Keywords: Acari: Ixodidae, Population dynamics, Rickettsia spp., Amazon region, Brazil 
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5.1.1 Background 
 

The transmission dynamics of tick-borne diseases, such as Lyme disease and spotted 

fevers, involve complex eco-epidemiological interactions between their   causative pathogens, 

their tick vectors, the environment, and populations of susceptible hosts [1, 2, 3, 4]. The 

abundance and seasonal distribution of ticks (larvae, nymphs and adults) play a major role in 

the epidemiology of tick-borne diseases, especially in anthropized areas (e.g., under 

deforestation) [1, 5, 6, 7]. Therefore, studies that evaluate these variables can contribute to 

mitigate possible factors that could increase the risk of such diseases to animals and humans 

[8]. For example, the incidence of Lyme disease is strongly linked to the seasonal pattern of its 

tick vectors [9, 10, 11]. Similarly, the incidence of Brazilian spotted fever (BSF) caused by 

Rickettsia rickettsii depends mainly on the phenology of its vector Amblyomma sculptum 

Berlese, 1888 [1, 2]. 

Abiotic factors such as temperature, precipitation and humidity are essential for the 

survival of ticks during their non-parasitic phase [12, 13, 14, 15]. Outside the optimal 

range of these factors, tick activities (e.g., host seeking behavior) can be inhibited and ticks can 

even die [6, 16]. Therefore, these abiotic factors act directly on the spatial and temporal 

distribution of ticks [6, 17, 18]. For example, A. sculptum adults are more abundant during 

the spring and summer (rainfall and high temperatures), larvae during mid-autumn and early 

winter (less rainfall and low temperatures), and nymphs during the winter and early spring (less 

rainfall and moderate temperatures) [19]. Furthermore, it has been demonstrated that the one-

yr generation pattern of A. sculptum in southeastern Brazil is controlled by behavioral diapause 

of larvae that hatch during spring-summer [20]. These larvae typically begin their host-seeking 

activity in the subsequent autumn [20, 21]. 

While the population dynamics of Amblyomma ticks has been extensively investigated in 

southeastern Brazil, only a few studies have been conducted in other regions. For instance, a 

single study has evaluated the seasonality of Amblyomma ticks in the Amazon biome [22]. This 

is a significant research gap, considering that some of the tick species found in this biome are 

important from medico-veterinary perspective. This is the case of Amblyomma cajennense 

sensu stricto (s.s.), which is restricted to the Amazon biome [23, 24]. Larvae, nymphs and adults 

of A. cajennense s.s. preferentially feed on large mammals (e.g., Tapirus terrestris, 

Hydrochoerus hydrochaeris, Tayassu pecari, Pecari tajacu), important hosts for the 

maintenance and dispersion of these ixodids in nature. Larvae and nymphs are also commonly 

reported on Carnivora species, medium-sized rodents and marsupials, and large ground-
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inhabiting birds. Opportunistically, A. cajennense s.s. can parasitize humans in the Amazon 

biome [25, 26, 27]. Moreover, A. cajennense s.s. ticks are often infected (20-26%) by Rickettsia 

amblyommatis (formerly ‘Candidatus Rickettsia amblyommii’), which is successfully 

maintained by transovarial and transstadial transmission [28].   While   there   is little 

information on R. amblyommatis infections in animals and humans, and the role of this 

bacterium as a causative agent of spotted fever in humans cannot be ruled out [29]. 

Thus, the knowledge of the population dynamics of A. cajennense s.s. is fundamental for 

future acarological and health surveillance measures in the Amazon biome. To fill this gap, we 

evaluated the population dynamics of A. cajennense s.s. in a degraded area of the Amazon 

biome as well as the presence of rickettsial organisms in this tick population. 

 

5.1.2 Methods  
 

5.1.2.1 Study Area 
 

The study was carried out in a rural area of the Santa Inês municipality (altitude: 24 

meters), Maranhão state. Santa Inês is located in the Amazon biome and its climate is hot and 

humid, with an average annual temperature of 27 ºC and annual average precipitation of 1710 

mm [30]. The region is characterized by two warm seasons: a rainy season from november to 

may, and a dry season from june to october. The study was carried out in two sites located 

within a forest fragment, totalizing ~10,000 m2 (Fig. 1). Site 1 (03°05'44"S, 45°32'50"W) was 

characterized as a more closed vegetation area due to the agglomeration of trees, shrubs and 

lianas. The shrubs and trees (~3 to 6 m high), presented many medium-sized plants represented 

by species of Vismia guianensis  (Aubl.) Choisy, Solanum paludosum Moric., Eugenia biflora 

(L.) DC., and young individuals from Inga sp., Pouteria sp., Tocoyena sp. and a large amount 

of ipês (Family Bignoniaceae) in the underwoods; in addition to the record of two species of the 

“cipó Mororó” (Schnella sp. and Bauhinia sp.). Regarding the undergrowth (~ 50 to 100 cm 

high) species of Cyperus sp., Ipomoea sp., Alternathera sp., and Borreria verticillata (L.)  G.Mey 

were observed. The babassu palm (Attalea speciosa Mart. ex Spreng.) was a dominant plant in 

the area. Site 2 (03°52'48"S, 45°32'53"W) was composed of more open forest and dense 

herbaceous and undergrowth vegetation, with the record of Chromolaena odorata (L.) 

R.M.King & H.Rob., Stachytarpheta cayennensis (Rich.) Vahl, Mimosa pudica L., Sida 

spinosa L. and Turnera ulmifolia L. An agglomeration of subshrubs and thin-stemmed shrubs 

was also observed, such Lantana camara L., Cleome spinosa Jacq., Urena lobata L., along 
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with isolated and spaced arboreal elements throughout the area, represented by Senna alata 

(L.) Roxb., Sapium glandulosum (L.) Morong, Coccoloba sp., and the cultivated species 

Acacia mangium Willd.; in addition to some young individuals of ipês scattered throughout the 

area. Between the collection sites there was a lake of around 15,000 m2, where it was possible 

to see groups of capybaras with up to 60 individuals (cubs, juveniles and adults) (Fig. 2). Other 

mammals were also seen in the study area: paca (Cuniculus paca), opossum (Didelphis sp.), 

coati (Nasua nasua) and agouti (Dasyprocta sp.). Human visits were frequent in tick-infested 

areas, so parasitism by ticks was common. 

 

 
 
 

Figure 1 - Map showing the study area, municipality of Santa Inês, Maranhão state, Brazil. 
Transition área (Eastern Amazon-Cerrado transition area from ~40 to 250 km). 
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Figure 2 - Group of capybaras (Hydrochoerus hydrochaeris) in the study area. Adults and 
juveniles (A), adults, juveniles and cubs (B). 
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5.1.2.2 Tick collection 

 
Ticks were collected monthly from june 2021 to may 2023, totaling 24 collections, 

comprising both the rainy (november to may) and dry seasons (june to october) (Fig. 3). Each 

month, ticks were collected by visual search and by dragging, as previously described [31]. 

Collections were performed between 8:00 am and 12 pm and between 14:00 and 17:00 pm. The 

dragging method consisted of passing a cotton flannel (2 m long x 1 m wide) over the leaf litter 

and vegetation. Dragging was performed for ~ 30-40 minutes, in linear transects of ~ 70-100 

meters, making stops every ~5 meters to collect ticks from the cotton flannel and on the 

researchers' clothes. The visual search method consisted of visually inspecting the vegetation 

for the presence of ticks [31, 32, 33]. Two researchers were needed to carry out the collections 

by dragging, and three researchers for the visual search method. 

Ticks removed from the researchers’ clothes, cotton flannel and vegetation were stored 

in tubes (15 or 50 mL) containing 70% ethanol and sent to the laboratory Parasite Control 

Laboratory from the Federal University of Maranhão for identification. The  ticks were 

morphologically examined using a ZEISS binocular stereoscope (magnification between 6.3x 

and 50x). Adults and nymphs were identified to species level using morphological keys and 

species descriptions [23, 24, 34, 35]. Voucher specimens were deposited in the tick collection 

“Coleção Nacional de Carrapatos Danilo Gonçalves Saraiva” of the University of São Paulo 

(accession number CNC- 4656). 
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Figure 3 - Temperature (A), Daylight (B) and Rainfall (C) data from the study region 
(Agritempo/EMBRAPA) (june 2021 to may 2023). 
 
 

 
 
 

 

5.1.2.3 Molecular detection of rickettsiae 
 

Of the 3,351 ticks collected in this study, 99 adults (50 males and 49 females)  were 

randomly selected and individually processed for DNA extraction using the guanidine 

isothiocyanate and phenol/chloroform technique [36]. 

DNA from ticks were tested by a TaqMan real-time PCR assay that targeted a 147-bp 

fragment of the rickettsial gltA gene [37]. The real-time PCR-positive samples were tested by 

a conventional PCR assay using primers Rr190.70p and Rr190.602n targeting the 190 kDa outer 

membrane protein gene (ompA) of spotted fever group (SFG) Rickettsia spp. [38]. The ompA 

PCR products were purified using Wizard® SV Gel and PCR Clean-Up System (Promega, 

Madison, WI, USA) and sequenced using BigDye terminator v3.1 matrix standard kit (Applied 
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Biosystems, Foster City, CA). Sequencing reactions were carried in both directions in a 3500xL 

genetic analyzer (Applied Biosystems, Foster City, CA), using the same primers as for PCR. 

The obtained sequences were assembled and analyzed using the Sequencher® v. 5.4.6, 

considering a Phred quality score of ≥30. Consensus sequences were subjected to BLAST 

analyses (www.ncbi.nlm.nih.gov/blast) to infer the closest similarities available in GenBank. 

All tick DNA samples that were shown to contain no rickettsial DNA by the real- time 

PCR described above were tested by the conventional PCR targeting the tick mitochondrial 16S 

rDNA gene [39], in order to validate the DNA extraction protocol. If the tick sample yielded 

no product by this PCR, it was considered that DNA extraction was not successful, and the 

individual tick was discarded from the study. 

 

5.1.2.4 Statistical analyzes 
 

We characterized the temporal activity of A. cajennense s.s. on the vegetation, by 

examining questing activity for each life stage (larvae, nymphs, adults [males and  females]), 

in relation to the dry and rainy season. Meteorological data were obtained from the Agritempo 

(Brazilian Agricultural Research Corporation - Embrapa), using information recorded from the 

meteorological station number 82900 (68 km far from the study area). Data on temperature (°C) 

and rainfall total (mm) are presented as monthly averages. Pearson's correlation coefficient was 

used to compare the number of ticks at each stage (larvae, nymphs and adults) with the average 

monthly temperature, relative humidity (RH%) and precipitation (mm), from june to september 

(dry season) and november to april (rainy season). Means of ticks according to the most 

significant months of drought and rainfall were compared using Kruskal-Wallis H-test. 

Daylight was calculated by subtracting the hours between sunrise and sunset, obeying the 

latitude and altitude of the study area. Normality of data was assessed using the Lilliefors test. 

The level of significance was set at P ≤ 0.05. Statistical analyses were performed using BioEstat 

software, v5.3 (Mamirauá Institute of Sustainable Development, Tefé, AM, Brazil). 

 

5.1.3 Results 
 

Overall, 1,843 (62.4%) adults (52.6% females and 47.4% males), 1,110 (37.6%) nymphs 

and 398 larvais clusters were collected. All adult females and nymphs were morphologically 

identified as A. cajennense s.s. Since no other species of tick was found in our study, all 

adult males and larvae (morphologically compatible with A. cajennense sensu lato) were 

http://www.ncbi.nlm.nih.gov/blast)
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conveniently designated as A. cajennense s.s. Furthermore, A. sculptum specimens have not 

been found in the study area [24]. Ticks were collected in both sites mostly in S1 (93.6% of the 

individuals and 82.2% of the larvais clusters) as compared to S2 (χ2 = 6.68, df = 1, P < 

0.002). In S1, all tick stages (larvae, nymphs and adults) were highly abundance, regardless 

the season. In S2, larvae, nymphs and adults were also collected, mainly larvae (47 clusters) 

and, in lower abundance, adults (n=23) and nymphs (n=89). In S2, larvais clusters were found 

exclusively in the dry season. Adult ticks were collected in all 24 sampled months, whereas 

nymphs were collected in 22 months (no nymphs during february-march 2023) and larvae were 

collected in  17 months (no larvae during january-april 2022 and january-march 2023) (Fig. 4). 

In both years, larval activity was observed from april to december, with a peak from june to 

september (dry season) (Fig. 4). August was the month with the highest abundance of  larvae in 

the environment (65 and 50 larvais clusters in 2021 and 2022, respectively). Nymphs peaked 

from september to november (transition period between dry and rainy seasons), with the highest 

abundance in october; 180 individuals in october 2021 and 243 in october 2023 (Fig. 4). Adult 

ticks were abundant from october to may (spring/summer/early autumn), with high highest 

peaks in march and april of both  2022 (156-143 individuals per month) and 2023 (163-195 

individuals per month) (Fig. 4). 

Comparisons of the mean number of larvais clusters, nymphs and adults in the dry and 

rainy seasons showed that the larvais clusters were significantly more abundant in the dry season 

than in the rainy season (Kruskal-Wallis H-test: H = 36.90, df = 1, P = 0.0003) (Fig. 5 and 6). 

On the other hand, adults were significantly more abundant in the rainy season (Kruskal-

Wallis H-test: H = 36.90, df = 1, P = 0.002) (Fig. 5C). Finally, nymphs were more frequent in 

the transition from the dry and rainy season, so their abundance was similar in both seasons 

(Kruskal- Wallis H-test: H = 36.90, df = 1, P= 0.2426) (Fig. 5 and 6). 

Larvais clusters (n=355) were more frequent when daylight hours were shorter (<12 

h) (dry season) (P < 0.0002). Although present in all months of the experiment, adults were 

more frequent on long daylight hours (> 12 h) (n= 1308) (P < 0.001). Nymphal abundance was 

statistically similar among different daylight hour-periods (P= 0.003). In addition, larvae 

showed a significant negative linear correlation with rainfall (r = − 0.7462; P < 0.001; R2 = 

0.6417), while adults showed a positive correlation (r = 0.8476; P < 0.001; R2 = 0.7941). There 

was no correlation between tick stage and average temperature (°C) and relative humidity 

(RH%). 
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Figure 4 - Seasonal activity of larvae, nymphs and adults of Amblyomma cajennense 
 
 

 
 
 

A total of 38.4% (38/99) adults of A. cajennense s.s. were positive by real-time PCR assay 

targeting the rickettsial gltA gene. Of these, 33 (14 males and 19 females) were positive for the 

conventional PCR targeting the ompA gene of SFG-rickettsiae. PCR products of ompA gene 

generated reliable DNA sequences from seven ticks (four females and three males), which were 

100% identical to sequences of R. amblyommatis available in GenBank (accession numbers: 

MN313363.1, MH818422.1). Based on rickettsial confirmation by DNA sequences, the 

infection rate by R. amblyommatis in A. cajennense s.s. ticks were at least 7% (7/99). Sequences 

obtained from the above analyzes were deposited in GenBank under accession numbers 

OR289675 to OR289681. 

Although ticks on humans were not quantified, all three active stages (larvae nymphs and 

adults) were frequent on clothing and/or attached to humans in the study area, both on 
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researchers and on farmworkers. 

 

 
 

 
 
 

Figure 5 - Average number of individuals collected (dry and rainy seasons) of Amblyomma 
cajennense sensu stricto in Amazon biome, municipality of Santa Inês, Maranhão state, 
Brazil. 
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Figura 6 - Pearson’s correlation coefficient (r) between number of ticks and precipitation (mm), 
municipality of Santa Inês, Maranhão state, Brazil. 
 

 
 
 
5.1.4 Discussion 
 

The A. cajennense species complex has a distribution from southern United States to 

northern Argentina [40, 41], and is represented by six species, two of which occur in Brazil: A. 

sculptum (Atlantic Forest, Pantanal, and Cerrado, being rare in the Caatinga) and A. cajennense 

s.s. (restricted to the Amazon biome) [23, 24]. Previous studies showed that A. sculptum is 

typically found in the Cerrado biome, where the relative humidity is moderate (~65–78% 
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RH) [42]. On the other hand, the Amazonian tick A. cajennense s.s. prefers high relative 

humidity (~90% RH) [42]. Both species occur in Maranhão state, A. cajennense s.s. in the 

Amazon biome and A. sculptum in the Cerrado, with their sympatric occurrence being observed 

in the Amazon- Cerrado transition zone [24, 43]. Although the study area is on the limits of the 

Amazon-Cerrado transition zone (Fig. 1), A. cajennense s.s. was the only species found, 

confirming the previous observations of Martins et al. [24]. The absence of A. sculptum can be 

explained by the high relative humidity in the area throughout the year, even in dry periods (~3 

months) (Fig. 3). In addition, during the rainy season, the soil become predominately wet, with 

some areas flooded for hours or days. These characteristics are unfavorable for A. sculptum, 

which prefers areas where the soil is never wet or flooded [44, 45]. Labruna [42] showed 

experimentally that A. sculptum succumbed after being immersed in water, especially for 48–

72 h. Therefore, even being transitional and degraded, our study area is still not sustainable for 

A. sculptum. 

Numerous studies showed the effect of climate on the bioecology of ticks during the non- 

parasitic phase, by affecting their survival, inhibiting their host-seeking activity or influencing 

their population density over in time and space [6, 14, 16, 46, 47, 48, 49, 50]. In this context, 

climatic factors (rainfall, temperature and RH%) are essential for the survival of A. cajennense 

s.s. in the Amazon region. While A. cajennense s.s. ticks were collected year-round in the 

present study, the monthly number of larvae, nymphs and adults varied. In particular, larval 

activity was observed from april to december, peaking in the dry season. Nymphs predominated 

from september to november, peaking in the transition period between dry and rainy seasons. 

Adult peaked in the rainy season. This seasonal pattern is similar to that recorded for the only 

previous study in the Amazon biome, which was related to Amblyomma spp. (including A. 

cajennense s.s.) in the state of Rondônia, western Brazilian Amazon [22]. These results are also 

similar to those reported for A. sculptum in the southeastern and midwestern regions of Brazil 

(Cerrado and Atlantic Forest biomes), where larvae predominated in dry season (autumn and 

winter), nymphs in dry-rainy transition period (winter-spring), and adults in the rainy season 

(spring and summer) [51]. Indeed, results of the present study suggest that A. cajennense s.s. 

completes one generation per year in the eastern Amazonian at Maranhão state, similarly to 

what has been established for A. sculptum in other Brazilian biomes [19]. Larvae of A. 

cajennense s.s. were more abundant during the dry season, when the relative humidity was ~ 

70%, being absent in the highest rainfall periods. In southeastern Brazil, Labruna et al. [20] 

reported that the one-year generation pattern of A. sculptum is controlled by larval behavioral 

diapause during spring and summer months (i.e., the rainy season). These authors showed that 
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larvae hatching during the warm and rainy seasons remained inactive and confined under the 

leaf litter until early autumn (april or may, end of the rainy season), when they were observed 

questing on the vegetation. Interestingly, larval activity in our study also started at the end of 

the rainy season, in may 2022 and april 2023 (i.e., there was no active larvae during the rainy 

season). 

Cabrera and Labruna [21] demonstrated that larval behavioral diapause of A. sculptum is 

primarily controlled by photoperiod. They showed that larvae hatching during in spring and 

summer (daylight length >12 h) remain inactive until the next autumn. When either daylight 

lengths decrease <12 h or the mean temperature drops to <20 C, larvae terminate the 

dormancy state and begin their host-seeking activity. In the present study, host-seeking larvae 

were absent from the vegetation during january to march (rainy season) and was first captured 

during april or may of 2022 and 2023. This initial larval activity coincided with daylight lengths 

dropping to <12h, suggesting that, similarly to A. sculptum, the larval behavioral diapause could 

also be controlling the one-year generation pattern of A. cajennense s.s. Indeed, further studies 

are needed to confirm such hypothesis. 

At least 7% (7/99) of the A. cajennense s.s. adults tested by PCR were infected with R. 

amblyommatis. This % infection is likely higher, since 33 (33%) of the 99 tested ticks yielded 

amplicons by a PCR assay targeting the rickettsial ompA gene, which is present only in SFG 

Rickettsia species (i.e., reliable DNA sequences were obtained from only 7 out of 33 ompA-PCR 

positive ticks). Rickettsia amblyommatis has a wide distribution, having been detected in 34 

species of ticks in 17 American countries [29]. The infection rate in ticks can exceed 90% in 

the USA, Panamá and Brazil, with ~70% infection for the Amazon biome [52]. In Maranhão, 

R. amblyommatis is frequent in A. cajennense s.s. populations, with infection rates ranging from 

1 to 16.7%, corroborating our results [53]. It is important to mention that R. amblyommatis is 

potentially pathogenic to humans [29], but its association with clinical cases of spotted fever 

rickettsiosis in humans and animals is unclear. Interestingly, it has been shown that R 

amblyommatis infection may prevent ticks from acquiring other species of Rickettsia, may alter 

tick host-seeking behavior and also influence the progression of disease symptoms when 

infecting humans [29]. Altogether, these data emphasize the importance of further studies on this 

rickettsial organism. 

Finally, our study reports for the first time a seasonal behavior of the Amazonian tick A. 

cajennense s.s. The observed pattern of one-yr generation, confirms the suggestion for 

Amblyomma spp. in the Amazon biome [22]. The finding of A. cajennense s.s. adults infected 
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with R. amblyommatis suggests that animals and humans are constantly exposed to the risk of 

infection by this agent, since humans and wild animals are frequent in the study sites. Although 

the natural hosts of R. amblyommatis remain unknown, the presence of infected ticks and 

capybaras in the present study suggest the possibility that these rodents may be acting as 

amplifying hosts of this agent. It is necessary to better understand the relationship between A. 

cajennense s.s., R. amblyommatis, capybaras and humans in the Amazon biome, considering 

that this ixodid is the primary vector of R. amblyommatis and one of the most common ticks 

parasitizing animals and humans in this region [24, 26, 27]. 

 

5.1.5 Conclusion 

 

Our data suggest a 1-year generation pattern for A. cajennense s.s., with a well- defined 

seasonality of larvae, nymphs and adults in the Amazon biome. Larvae predominating during 

the dry season, nymphs in the dry/rainy transition and adults in the dry season. The presence 

of R. amblyommatis in adults suggest that animals and humans in the study region are at risks 

of infection by this spotted fever group rickettsial agent. Future studies investigating the 

relationship between R. amblyommatis, A. cajennense s.s., reservoirs (e.g., capybara) and 

humans are needed in the Amazon biome. 
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6 CONSIDERACÕES FINAIS 
 
O artigo, por sua vez, concentrou-se na dinâmica sazonal do A. cajennense s.s. em áreas 

degradadas do bioma Amazônia e sua possível associação com a infecção por Rickettsia 

amblyommatis. Os resultados obtidos sugerem que áreas impactadas pelo desmatamento e 

atividades humanas podem criar condições propícias para o aumento da   densidade populacional 

desse carrapato. A dinâmica sazonal de A. cajennense s.s. mostrou que larva predominam no 

outono-inverno, ninfas na primavera e adultos no verão. 

Além disso, a pesquisa evidenciou a presença da R. amblyommatis em uma proporção 

significativa dos carrapatos analisados, destacando a importância de considerar essa associação 

na saúde pública e na ecologia da região. Isso ressalta a necessidade de aprofundar os estudos 

sobre a ecologia da Rickettsia e seu ciclo de transmissão em ambientes amazônicos. 
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