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Considerações sobre Leishmania sp., flebotomíneos (Diptera: Phychodidae) 

e animais silvestres em área de preservação e leishmaniose cutânea 

disseminada no sul do Brasil 

 

RESUMO 

Na América Latina, a incidência de leishmanioses, especialmente a tegumentar (LT), é 

elevada, com destaque para o Brasil. A leishmaniose disseminada (LD) é uma forma grave 

com expressão incomum e ocorre em 2% dos casos de LT. Os objetivos deste estudo foram: 

1) compreender melhor a dinâmica de Leishmania, flebotomíneos e reservatórios em área 

endêmica de LT, no sítio São Domingos, município de Arapongas, estado do Paraná, Brasil; 

2) descrever um caso de LD que ocorreu no município de Sabaúdia, estado do Paraná. Os 

flebotomíneos foram coletados em tocas de animais silvestres, residência e interior da mata, 

com armadilhas luminosas de Falcão (FA),  Shannon (SH) e armadilha piramidal 

quadrangular (QP). Foram realizadas pesquisas de Leishmania em flebotomíneos, amostras 

biológicas de roedores silvestres e cães por PCR e culturas “in vivo” e “in vitro”; pesquisa 

direta em lesões de pele animal, e IFI em amostras de sangue de cães. Foram coletados 88 

flebotomíneos com armadilhas FA e 526 com armadilha SH, com predominância de 

Pintomyia fischeri. Com armadilha QP foram coletados 601 espécimes de Brumptomyia 

brumpti em buracos de tatu. Foram capturados 17 roedores silvestres, seis deles com lesões 

cutâneas com características de infecção por Leishmania, mas todos os testes foram negativos 

para Leishmania. A presença de espécies de animais silvestres e flebotomíneos no Sítio São 

Domingos, embora tenha mostrado resultados negativos nos testes realizados não se deve 

excluir a permanência do ciclo de Leishmania na área de preservação do sítio São Domingos. 

Desta forma, a vigilância epidemiológica deve ser mantida, uma vez  que a distância entre as 

residências dos moradores e a mata é de 50 metros. O extraordinário número de 1.119 lesões 

de LD observado no paciente do município de Sabáudia constituiu-se no fato mais importante 

para o relato do caso. Além disto, este foi o primeiro relato desta forma de leishmaniose no 

sul do Brasil. O diagnóstico foi realizado pela detecção e isolamento de Leishmania (Viannia) 

braziliensis de lesões do paciente. O tratamento com antimoniato de meglumina foi bem 

sucedido e a resposta à medicação foi rápida, considerando que o paciente teve o diagnóstico 

da LD somente cinco meses após o início da primeira lesão. 

Palavras-chave: Leishmaniose cutânea. Animais.  Insetos Vetores. Epidemiologia. 

 



Considerations on Leishmania sp., Sand flies (Diptera: Phychodidae) and 

wild animals in a preservation area and disseminated cutaneous 

leishmaniasis in southern Brazil 

 

SUMMARY 

 

In Latin America, the incidence of leishmaniasis, especially the tegument (TL), is high, 

especially in Brazil. Disseminated leishmaniasis (DL) is a severe form with uncommon 

expression and occurs in 2% of LT cases. The objectives of this study were: 1) to better 

understand the dynamics of Leishmania, sandflies and reservoirs in endemic area of TL, in the 

São Domingos ranch, Arapongas municipality, Paraná state, Brazil; 2) to describe a case of 

DL that occurred in the municipality of Sabaúdia, state of Paraná. The sand flies were 

collected in wild animal burrows, residence, and the forest, with Falcão light trap (FA), 

Shannon trap (SH) and quadrangular pyramidal trap (QP). Were performed Leishmania 

search in sand flies, biological samples of wild rodents and dogs by PCR and culture; parasite 

DS in animal skin lesions; infection of gold hamsters; and IIF in samples of dogs’ blood. 

Were collected 88 sand flies with FA traps, and 526 sand flies with SH trap, with the 

predominance of Pintomyia fischeri. Were collected 601 specimens of Brumptomyia brumpti 

in armadillo burrows, with QP trap. Were captured 17 wild rodents, six of them had skin 

lesions with characteristics of Leishmania infection. Even was not find any positive test for 

Leishmania, epidemiological surveillance should be maintained, remembering that the human 

buildings are situated only 50 meters from the forest. Considering the species of wild animals 

and sandflies found in the São Domingos, the negative test found do not exclude the existence 

of the Leishmania cycle in this preservation area. The extraordinary number of 1,119 lesions 

observed in the patient is reported to be the most important fact for this case of the Sabaúdia 

municipality. In addition, this was the first report of this form of leishmaniasis in southern 

Brazil. The diagnosis was made by the detection and isolation of Leishmania (V.) braziliensis 

from lesions of the patient. Meglumine antimoniate treatment was successful and the response 

to medication was rapid, considering that the patient was diagnosed with the disease only five 

months after the onset of the first lesion. 

Keywords: Cutaneous leishmaniasis.  Hosts. Vectors. Epidemiology. 
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1. CAPÍTULO I 

 

1.1 INTRODUÇÃO 

 

A leishmaniose tegumentar (LT) constitui um problema de saúde pública em 85 

países, distribuídos em quatro continentes (Américas, Europa, África e Ásia), com registro 

anual de 0,7 a 1,3 milhão de casos novos (WHO, 2017). É considerada pela Organização 

Mundial da Saúde (OMS) como uma das seis mais importantes doenças infecciosas, pelo seu 

alto coeficiente de detecção e a capacidade de produzir deformidades (BRASIL, 2017). As 

formas clínico-epidemiológica da doença diferem de acordo com as espécies de Leishmania, a 

fauna de flebotomíneos e de mamíferos, a flora, as características ambientais, o clima, a 

topografia e as ações humanas sobre o meio ambiente (FORATINI, 1973, 1976; ARAGÃO & 

LIMA, 1987). 

Nos ambientes naturais, o ciclo biológico de protozoários do gênero Leishmania 

envolve hospedeiros vertebrados (mamíferos) e invertebrados (flebotomíneos) silvestres 

(GRIMALDI et al., 1987, 1989). As espécies de Leishmania são parasitos extremamente bem 

sucedidos e as infecções naturais são encontradas em diferentes ordens de mamíferos 

(LAINSON & SHAW, 1987). A adaptação destes hospedeiros nos ambientes antrópicos, onde 

há também formação do ciclo biológico de Leishmania no peridomicílio, nas zonas rurais e 

urbanas, facilita a infecção do homem e de animais domésticos, sobretudo cães e equídeos 

(AGUIAR et al., 1986, 1989; ; PIRMEZ et al., 1988; LONARDONI et al., 1993). A  

Leishmania (Viannia) braziliensis foi a primeira espécie  descrita e incriminada como agente 

etiológico da LT, caracterizada com a espécie mais importante, não só no Brasil, mas em toda 

a América Latina (BRASIL, 2017).   Essa espécie tem sido mais isolada em cães domésticos e  

raramente encontrado em animais silvestres (GRIMALDI et al., 1989). 

A LT ocorre em todos os estados do Brasil e acomete pessoas de todas as faixas 

etárias, de ambos os sexos. A doença humana é caracterizada por úlcera cutânea, única ou 

múltipla, cuja principal complicação é a metástase, por via hematogênica, para as mucosas da 

nasofaringe, com destruição desses tecidos, forma mucosa da doença (BRASIL, 2017). No 

estado do Paraná, foram relatadas  infecções humanas por L. (V.) braziliensis e raras por 

Leishmania (Leishmania) amazonensis, por Silveira et al. (1990). Cepas de L. (V.) braziliensis 

foram isoladas de cães do estado do Paraná e identificadas por Lonardoni et al (1993) e 

Silveira et al. (1996). 

A notificação da LT em diversos municípios do norte do Paraná, incluindo o 



município de Arapongas, mostra a necessidade de estudos epidemiológicos sobre a 

diversidade da fauna e a frequência de flebotomíneos no domicílio, em abrigos de animais 

domésticos e nas matas remanescentes, especialmente nas localidades onde essa doença é 

endêmica (MEMBRIVE et al., 2012). Estabelecer medidas que tenham como objetivo a 

profilaxia ou prevenção de um determinado agravo à saúde requer conhecimentos prévios de 

sua história natural da doença (FORATTINI, 1976). As alterações antrópicas provocadas pelo 

homem no ambiente natural têm sido constantes e mostra a necessidade de investigações 

sobre a coexistência das populações humanas, de reservatórios e vetores, e suas implicações 

na epidemiologia da LT, sobretudo nas áreas endêmicas. 

 

 1.2 EPIDEMIOLOGIA 

No Continente Americano há registro de casos de LT no extremo sul dos Estados 

Unidos e em todos os países da América Central e do Sul, exceto no Chile e do Uruguai 

(BRASIL, 2017). No Brasil, a LT é uma doença com diversidade de agentes, de reservatórios 

e de vetores que apresentam diferentes padrões de transmissão e um conhecimento ainda 

limitado sobre alguns aspectos, o que a torna de difícil controle (BRASIL, 2017). A LT é uma 

das afecções dermatológicas que merece muita atenção, pela amplitude de sua distribuição e 

pelo risco de causar deformidades no homem, principalmente nos casos de infecção por L. 

(L.) amazonensis (cutânea, disseminada e difusa) e L.(V.) braziliensis (cutânea disseminada e 

mucosa). A LT no Brasil afeta ambos os sexos e todas as faixas etárias, predominando em 

maiores de 10 anos, com 90% dos casos, e no sexo masculino, em 74% (BRASIL, 2017). 

No Estado do Paraná, a LT foi descrita no início do século XIX e no século passado 

houve muitos relatos de casos até 1958 (LIMA et al, 1958; SILVEIRA et al, 1990). Houve um 

período de quiescência da doença até 1980, tornando-se endêmica desde então (VALE & 

FURTADO, 2005). Neste estado LT foi distribuída, segundo Monteiro et al. (2009) em dois 

circuitos de produção da doença: circuito Paraná-Paranapanema, onde se destacam os pólos 

Cinzas-Laranjinha, Tibagi, Ivaí - Pirapó, Piquiri e Baixo Iguaçu, e circuito Ribeira, onde se 

destaca o pólo Alto Ribeira. No Estado do Paraná são propostos dois circuitos de produção da 

doença: circuito Paraná, Ivaí - Pirapó – Tibagi, Circuito Paranapanema 3, Paranapanema 2, 

Paranapanema 1 e Cinzas, Circuito no Rio Paraná e Circuito Ribeira. 

Nos municípios de importância epidemiológica na produção de LT no Paraná fica 

evidente que as ações antrópicas no ambiente, a urbanização crescente, os movimentos 

migratórios e as pressões socioeconômicas contribuíram para a expansão de áreas endêmicas, 



surgindo focos da doença em zonas urbanas e localidades rurais onde a doença tem ocorrido 

historicamente, em áreas com preservação de pequenos trechos de cobertura florestal 

(NEGRÃO et al, 2013). 

            De acordo como o Ministério da Saúde (BRASIL, 2017) existem três perfis 

epidemiológicos característicos que prevalecem na transmissão das leishmanioses no Brasil: 

a) ambiente silvestre: neste padrão, a transmissão ocorre em área de vegetação primária e é 

fundamentalmente uma zoonose de animais silvestres, que pode acometer o ser humano 

quando este entra em contato com o ambiente silvestre, onde esteja ocorrendo enzootia; b) 

ocupacional e lazer: este padrão de transmissão está associado à exploração desordenada da 

floresta e derrubada de matas para construção de estradas, usinas hidrelétricas, instalação de 

povoados, extração de madeira, desenvolvimento de atividades agropecuárias, de 

treinamentos militares e ecoturismo; c) rural e urbano em áreas de colonização: este padrão 

está relacionado ao processo migratório, ocupação de encostas e aglomerados em centros 

urbanos associados a matas secundárias ou residuais. 

 

1.3 ETIOLOGIA 

              Leishmania são parasitos digenéticos pertencem à ordem Trypanosomatida e família 

Trypanosomatidae, sendo agrupados e classificados em dois subgêneros de acordo com o 

desenvolvimento do parasito no invertebrado: Leishmania (ROSS, 1903) e Viannia 

(LAINSON & SHAW, 1987). As espécies do subgênero Leishmania desenvolvem-se na 

porção média e anterior do intestino do vetor (seção Suprapylaria), enquanto as do subgênero 

Viannia desenvolvem-se nas partes anterior, média e também no intestino posterior, na região 

do piloro (seção Peripylaria). O parasito apresenta dois estágios no seu ciclo de vida: a forma 

promastigota, com motilidade flagelar, que vive no trato digestivo de flebotomíneos, e a 

forma amastigota, não móvel, que habita macrófagos de hospedeiros vertebrados ( 

GRIMALDI et al., 1991; CUPOLILLO et al., 2000). 

 No Velho Mundo há cinco espécies de agentes etiológicos de leishmanioses 

predominantes: Leishmania Leishmania major, Leishmania Leishmania tropica, Leishmania 

Leishmania aethiopica, Leishmania Leishmania donovani e Leishmania Leishmania infantum, 

as três primeiras causam leishmaniose cutânea e as duas últimas a leishmaniose visceral 

(ASHFORD, 1996; SHAW, 2007). 

No Novo Mundo, são várias as espécies patogênicas de Leishmania. No Brasil  sete 

espécies são causadoras da LT: Leishmania (V.) braziliensis, Leishmania (Viannia) 



guyanensis, Leishmania (Viannia) lainsoni, Leishmania  (Viannia) naiffi, Leishmania 

(Viannia) shawi, Leishmania (L.) amazonensis (LAINSON & SHAW, 1998), Leishmania 

(Viannia) lindenbergi (SILVEIRA et al., 2002) e Leishmania (Leishmania) chagasi causadora 

da leishmaniose visceral (SHAW, 2007). 

Os relatos da autoctonia da LT no Novo Mundo baseiam-se na observação de faces 

deformadas de imagens humanas originárias (huacos) de populações moches dos Andes e 

Peru (400 a 900 a.C.), que se assemelham às lesões observadas em pacientes com 

leishmaniose cutâneo-mucosa (LAINSON & SHAW, 1998; ALTAMIRANO-ENCISO, 

2003). 

 

1.4 RESERVATÓRIO E VETORES 

1.4.1 Hospedeiros vertebrados 

Infecções por espécies de Leishmania que causam a LT foram descritas em várias 

espécies de animais silvestres, sinantrópicos e domésticos envolvendo canídeos, felídeos e 

equídeos (GRIMALDI & TESH, 1993). Desde as primeiras décadas do século passado, 

pesquisadores em todo o mundo buscam descobrir os reservatórios primários das 

leishmanioses, levando em conta o reservatório como um sistema ecológico no qual o agente 

infeccioso persiste indefinidamente (ASHFORD, 1996; ASHFORD, 2000). Os parasitos 

transmitidos por vetores ocorrem em uma ou mais espécies de vetores e mamíferos vivem em 

condições de densidade populacional e proximidade espacial, de modos que o agente possa 

ser indefinidamente transferido entre eles (ASHFORD, 1996). 

O primeiro estudo demonstrando a importância dos roedores na epidemiologia da 

leishmaniose ocorreu no Panamá, onde Hertig, (1956) detectou o parasito Leishmania (V.) 

braziliensis em hemocultura, em 10% de 110 exemplares de ratos das espécies (Proechimys 

semispinosus e Hoplomys gymminurus) sem nenhuma lesão aparente. Forattini et al., (1960, 

1972, 1973) conseguiram isolar Leishmania de infecções em roedores utilizando cultura de 

sangue e pele, comprovando a hipótese de que espécies de Leishmania do Novo Mundo 

possuem hospedeiros de habitats florestais onde mantém o ciclo enzoótico e expandem-se 

para o homem e animais domésticos, no ciclo antropozoonótico. O tipo de lesão pode ser 

interpretado como índice de adaptação do parasito ao hospedeiro, de modo que, quanto maior 

for a adaptação, menor será a gravidade da lesão, podendo atingir um estado de equilíbrio em 

que não haverá mais manifestação aparente e os animais silvestres infectados 

desempenhariam a função de reservatório do parasito (LAINSON et al., 1981). LAINSON & 



SHAW (1992) reforçam que, entre animais silvestres, a infecção tende a ser benigna e 

inaparente, sugestiva de uma relação equilibrada resultante de uma antiga associação entre 

parasito e hospedeiro. 

Algumas espécies de roedores, marsupiais, desdentados, canídeos silvestres e 

animais domésticos já foram registrados como hospedeiros e possíveis reservatórios naturais. 

Os animais domésticos (caninos, felinos e equinos) que se infectam por L. (V.) braziliensis, 

por não serem capazes de manter o ciclo epidemiológico em um ecótopo, são considerados 

hospedeiros secundários ou acidentais (LAINSON & SHAW, 1998; REITHINGER, 1999; 

MADEIRA et al., 2003; SCHUBACH et al., 2004; FALQUETO, 2005). A LT nestes animais 

pode apresentar-se como uma doença crônica com manifestações semelhantes às da doença 

humana, ou seja, o parasitismo ocorre preferencialmente na pele e em mucosas das vias 

aerodigestivas superiores (BRASIL, 2017). Há estudos que consideram a possibilidade de 

caninos e equídeos ser considerados reservatórios de L. (V.) braziliensis em ambiente 

peridoméstico (CRUZ et al., 1989; REITHINGER, 2002; REITHINGER et al., 2003). Em 

área endêmica de LT, onde há infecção canina, cresce cada vez mais o risco de infecção 

humana (MEMBRIVE et al., 2012). 

Na Amazônia Brasileira, diversas pesquisas mostraram a infecção natural de animais 

por distintas espécies de Leishmania: L. (V.) guyanensis em Tamandua tetradactyla 

(tamanduá-mirim) (LAINSON et al., 1981),  L. (V.) naiffi em Dasypus novemcinctus (tatu-

galinha) (GRIMALDI, TESH, 1993), L. (V.) shawi em Cebus apela (macaco-prego), 

Chiropotes satanus (caxiú-preto),  Chloepus didactylus (preguiça de dois dedos), Bradypus 

tridactylus (preguiça de três dedos) e  Nasua nasua (quati) (GRIMALDI, 1993; LAINSON et 

al., 1989). 

No Novo Mundo, mais de 40 espécies de mamíferos de várias ordens são consideras 

hospedeiros de Leishmania spp. em diferentes ciclos silvestres de transmissão. Contudo, 

poucas espécies são consideradas como reservatório principal no ciclo de transmissão natural 

da doença (GRIMALDI et al., 1993). 

No Brasil, foram encontradas evidências de infecção natural de Leishmania 

braziliensis em várias espécies de roedores dos gêneros Oryzomys (LAINSON et al., 1981; 

LAINSON & SHAW, 1989), Akodon (BRANDÃO-FILHO et al., 2003; FORATTINI et al., 

1972), Holochilus (BRANDÃO-FILHO et al., 2003), Proechimys (LAISON & SHAW, 1973), 

Rattus (BRANDÃO-FILHO et al., 1994; LAINSON & SHAW, 1979; VASCONCELLOS et 

al., 1994), Rhipidomys (LAINSON et al., 1981), Nectomys (BRANDÃO-FILHO et al., 1994), 



Bolomys (BRANDÃO-FILHO et al., 1994) e o marsupial Didelphis (LAINSON & SHAW, 

1973). 

A maioria das áreas endêmicas de LT está intimamente associada com áreas 

florestais, via de regra com pouca densidade populacional. Guimarães et al. (1968) 

observaram que quando do desbravamento de zonas desérticas e o povoamento humano, 

surgem focos endêmicos rurais de LT, e mais tarde suburbanos e até mesmo, 

excepcionalmente, urbanos, com a participação de flebotomíneos peridomiciliários e cães 

como reservatórios secundário e talvez até o próprio homem. 

 Lainson & Show (1998) descreveram que as alterações dos meio ambientes 

decorrentes das ações antrópicas para a exploração de recursos naturais e agrícola, 

modificaram a epidemiologia da LT, possibilitando o surgimento de novas áreas endêmicas. A 

diversidade epidemiológica, a negligência em relação às leishmanioses no contexto da saúde 

pública e as dificuldades no controle da doença mostram a importância de estudos eco-

epidemiológicos que envolvam hospedeiros, reservatórios e vetores de Leishmania. 

 

1.4.2 Hospedeiros invertebrados 

Os flebotomíneos são insetos dípteros que pertencem a família Psychodidae, 

subfamília Phlebotominae, e estão agrupados nos gêneros: Phlebotomus, Sergentomyia e 

Chinius no Velho Mundo, e Lutzomyia, Brumptomyia e Warileya, no Novo Mundo (YOUNG 

et al., 1994). E segundo Galati (2003) na subfamília Phlebotominae, os gêneros Phlebotomus, 

Lutzomyia, Nyssomia, Pintomyia, Migonemyia, são os que apresentam maior importância 

médica, pela ampla distribuição geográfica e pela capacidade de transmitir Leishmania. São 

conhecidas mais de 900 espécies destes insetos no mundo, 500 estão na América com 

aproximadamente metade no Brasil, mas apenas 30 delas têm importância vetorial (GALATI, 

2003). Algumas espécies além de transmitirem Leishmania, são hospedeiras de cerca de 150 

microrganismos, como tripanossomatídeos, vírus e bactérias (SHAW, 2003).Os 

flebotomíneos são insetos holometábolos, as larvas desenvolvem-se e alimentam-se de 

matéria orgânica depositada no solo, enquanto os adultos de ambos os sexos, se alimentam de 

açúcares de plantas. Somente as fêmeas adultas são hematófagas, sendo o alimento importante 

para maturação dos ovos. Os flebótomos possuem hábitos crepusculares e noturnos para 

realizar a hematofagia, embora possuam também hábitos matutinos e vespertinos no interior 

das matas (FORATTINI, 1973). 

Em relação ao hábito alimentar as espécies ecléticas tem maior potencial de se 



infectar e transmitir parasitos do grupo Leishmania devido ao fato de se alimentarem em 

fontes sanguíneas variadas, incluindo o homem, o cão e outros animais domésticos e 

silvestres, a exemplo de Nyssomia longipalpis. Outras espécies com características 

alimentares similares são Nyssomyia intermedia, Migonemyia migonei e Pintomyia fischeri 

que são muito frequentes em abrigos de animais e no domicílio humano (BRAZIL et al., 

1991; RANGEL et al., 2009). 

Várias espécies de flebotomíneos têm sido envolvidas na transmissão de Leishmania 

no Brasil, ressaltando-se como principais transmissores Ny. intermedia, Mg. migonei, 

Nyssomia whitmani, Nyssomia umbratilis, Nyssomia wellcomei, e Nyssomia flaviscutellata 

(RANGEL & LAINSON, 2003). O encontro de infecção natural de Migonemyia  neivai 

(PITA-PEREIRA et al., 2009), Ny. whitmani (LUZ et al., 2000), Pi. fischeri (ROCHA et al., 

2010), reforçaram a suspeita de participação destas espécies na veiculação de Leishmania (V.) 

braziliensis e, consequentemente, na transmissão da LTA. 

 

1.5 JUSTIFICATIVA 

A amplitude da distribuição das leishmanioses em 98 países evidencia a sua 

importância na saúde pública mundial (WHO, 2016). Na América Latina, a incidência de 

leishmanioses, especialmente a tegumentar (LT), é elevada, com destaque para o Brasil. 

Foram notificados 537.092 casos em todos os estados, no período de 1994 a 2014. No sul do 

país ocorreram 11.082 (2,15 %) casos, especialmente no estado do Paraná, que detém 93,0% 

deles e tem registro de LT em 316 municípios de 399 existentes (BRASIL, 2017). 

No Brasil, a LT tem como agentes etiológicos diversas espécies de Leishmania e, 

entre estas, as mais importantes são L. (L.) amazonensis, Leishmania (Viannia) guyanensis e 

L. (V.) braziliensis (GRIMALDI et al, 1989). Os reservatórios das duas primeiras espécies já 

foram identificados, mas o mesmo não ocorre em relação à última espécie que talvez ocupe 

maior área geográfica (LAINSON, 1998). 

No Estado do Paraná, a epidemiologia da LT vem sendo estudada desde 1986, 

contribuindo para melhorar o conhecimento da fauna de reservatórios, o comportamento de 

flebotomíneos, o controle destes insetos, o diagnóstico humano e canino, e o tratamento  

(SILVEIRA et al., 1999; LUZ et al., 2000; TEODORO et al., 2003; MEMBRIVE et al., 2004; 

2006; LONARDONI et al., 2006; VELASQUEZ et al., 2006; SCODRO et al., 2008; 

HOFFMANN et Al., 2012; MEMBRIVE et al.,2012). 



 A relação vetor-hospedeiro é de grande interesse epidemiológico e biogeográfico, 

uma vez que o conhecimento do hábito alimentar, dos vetores e dos animais mamíferos 

procurados pelos vetores como fontes sanguíneas permite também o conhecimento da 

participação e contribuição para a manutenção de ambos os ciclos de Leishmania. Miranda et 

al. (1998) argumentam que a fonte de alimentos e outros parâmetros ecológicos determinam a 

distribuição e ocorrência da doença. Diversas espécies de animais silvestres como roedores 

marsupiais e edentados, e domésticos (cães, gatos e equídeos) já foram encontradas infectadas 

com Leishmania (FORATTINI, 1960; 1972; 1973; FALQUETO et al., 1986; BARRAL et al., 

1986; CORREDOR et al., ROCHA et al., 1988; 1989; SILVEIRA et al., 1991; GRIMALDI et 

al., 1992; LLANOS-CUENTAS et al., 1999; LIMA et al., 2002; BRANDÃO et al., 2003; 

FIGUEIREDO et al., 2008; LAINSON, 2010;; DAHROUNG et al., 2010). 

Os indicadores epidemiológicos obtidos com uma determinação mais detalhada de 

espécies de vetores e reservatórios primários em ambientes antrópicos poderão subsidiar 

informações para o desenvolvimento de métodos de controle. 

 

 1.6 OBJETIVOS 

1.6.1 Geral 

Avaliar a dinâmica de Leishmania, flebotomíneos e reservatórios em área endêmica 

de LT. 

1.6.2 Específicos 

Estudar e caracterizar a fauna de flebotomíneos, determinando as espécies vetoras de 

Leishmania em ecossistema endêmico; 

Detectar a presença de Leishmania sp. em flebotomíneos utilizando a técnica de 

PCR; 

Realizar o levantamento da fauna de mamíferos silvestres, visando identificar 

possíveis reservatórios naturais de Leishmania em ecossistemas degradados e preservados; 

Verificar a dispersão de flebotomíneos em ecótopos naturais em relação à habitação 

humana, onde cães e humanos já foram diagnosticados com infecção por Leishmania; 

Relatar os aspectos clínicos do primeiro caso de LD no Estado do Paraná. 
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The aim of this study was to better understand the dynamics of Leishmania sand flies 

and reservoirs in São Domingos ranch, Arapongas municipality, Paraná State, an anthropic 

environment in an endemic area of cutaneous leishmaniasis (CL). Sand flies were collected 

in wild animal burrows, residences and in the forest, with Falcão light trap (FA), Shannon 

trap (SH) and quadrangular pyramidal trap (QP). The search for Leishmania was made on 

sand flies, biological samples of wild rodents and dogs using PCR and culture; while parasite 

direct search (DS) was carried out on animal skin lesions; infection of gold hamsters; and 

indirect immunofluorescence (IIF) test in dog blood samples. Eighty eight (88) sand flies 

were collected with FA traps and 526 sand flies using the SH trap, with a predominance of 

Pintomyia fischeri. Six hundred and one (601) specimens of Brumptomyia brumpti were 

collected in armadillo burrows, with the QP trap. Seventeen (17) wild rodents were captured, 

six of them had skin lesions with characteristics of Leishmania infection. Even though no 

positive test was found for Leishmania, epidemiological surveillance should be maintained, 

remembering that the human buildings are situated only 50 m from the forest. Considering 

the species of wild animals and sandflies found in São Domingos, the negative test found 

do not exclude the existence of the Leishmania transmission cycle in this preservation area. 

 
KEYWORDS: Cutaneous leishmaniasis. Hosts. Vectors. Epidemiology. 

 

 

 

INTRODUCTION 

 
The distribution of leishmaniasis in 98 countries shows its importance in world 

public health1. In Latin America, the incidence of leishmaniasis, especially cutaneous 

leishmaniasis (CL), has been increasing and in Brazil, 635,399 cases all over the 

States were reported from 1990 to 20132. During this period, in the Southern region 

of the country, there were 13,889 (2.2%) cases, with 94.9% in Paraná State, in 

316,399 municipalities2. 

In South, Central and North America, the evolutionary cycle of several 

Leishmania species in natural environments comprises wild terrestrial and arboreal 

mammals (Rodentia, Edentata, Marsupialia and Primates) and sand flies from several 

species3-6. The cohabitation of different species of sand flies, reservoirs and parasites 

in most distinct environments comprises a complex ecological scenario that makes 

it difficult to understand the epidemiology of leishmaniasis. Out of approximately 

900 phlebotomine sand flies species identified in the world, 500 are in America 

with roughly half in Brazil6, but only 30 of them exhibit vectorial importance7-10. 
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The vertebrate vector/host relationship is a determinant 

factor in the Leishmania cycle due to the need of the vector 

to seek in mammal animals, the food (blood) that allows 

it to reproduce, suggesting that the sources of food and 

ecological factors determine the geographical distribution 

of vectors, hosts, and parasites11. 

In areas of old colonization associated with remaining 

modified forests, there is evidence of sand fly adaptation 

and Leishmania wild reservoirs, providing the protozoa 

cycle formation of this genus in the peridomiciliary and 

rural areas and urban center outskirts12-14. This fact explains 

the endemic CL persistence in these areas. The detection of 

several sand fly species15-17, wild animals17-20 and domestic 

animals (dogs, cats, and horses)13,14,21,22 infected by 

Leishmania in anthropic environments, explains partially, 

CL persistence in these environments. 

The coexistence of human populations, reservoirs and 

Leishmania vectors in anthropic areas requires investigations 

to verify the implications of changes in CL epidemiology 

in endemic areas with the same characteristics. As the 

anthropic process in the natural environment is constant 

in Paraná State investigations in endemic areas of old 

colonization can contribute to the design of the most 

appropriate procedures for the control of this parasitosis. 

Membrive et al.14 verified 41 human CL cases in rural 

locations of the Arapongas municipality, from 1999 to 2008. 

In eight of the studied locations, only human cases occurred 

while in six of the locations, both human and canine cases 

occurred14. The São Domingos ranch was one of the 

studied rural locations; it is an area that suffered successive 

alterations, and where four human CL cases occurred in 

2007 and five dogs had canine CL in 2008. Even though no 

human case occurred in the last few years, those facts led 

to the development of this study in São Domingos ranch, 

aiming a better understanding the dynamics of Leishmania, 

sand flies and reservoirs in an anthropic environment in an 

endemic area of CL. 

 
MATERIALS AND METHODS 

 
Characteristics of the Arapongas municipality and 

description of the study area 

 
The study was conducted in the São Domingos ranch, 

located at 23° 29’50.17”S and 51° 27’47.50” W, Arapongas 

municipality, Northern central Paraná State, Southern 

Brazil. It has a subtropical climate, with a maximum 

temperature of 32 °C and a minimum of 8 °C and lowered 

plateau of plain and little-dissected tops14. São Domingos 

ranch is a permanent preservation area with approximately 

2.1 ha, rocky soil, sharp slope and visibly degraded primary 

forest. The human buildings are situated 50 m away from 

the forest. The residents cultivate soybeans, corn, wheat, 

tomatoes and work with poultry farming. 

 
Sand fly collection and identification 

 
For the collection of sand flies, Falcão light traps (FA)23, 

Shannon light traps (SH)24 and a quadrangular pyramidal 

trap (QP) were used (Figure 1). 
 

Figure 1 - Quadrangular pyramidal trap (QP), especially 
developed to collect these insects in wild animal burrows 

 
FA traps: These traps operate overnight without 

human presence, and its installation is easy in diversified 

environments (domiciles, domestic animal shelters, forests 

and others). Sand flies were collected with one FA trap 

installed on the porch of a residence and another in the dog 

shelter, from 6:00 pm to 8:00 am, four times a week, in 

December 2014 (224 hours) and February 2015 (224 h). Two 

FA traps were installed inside the forest, from 6:00 pm to 

8:00 am once a week, from March to May and from August 

to November 2015, totaling 392 h of collection per trap. 

SH trap: Sand flies were captured inside the forest with 

this trap, next to a bamboo bush, from 6:00 pm to 12:00 pm, 

once a month, in March, April, May, August, September and 

October 2015, totaling 36 h of captures. The SH trap attracts 

sand fly species with some degree of anthropophilia due to 

human presence during insects collection. 

QP trap: The homemade QP trap, especially designed to 

collect insects in wild animal burrows, was constructed as 

follows: (i) a quadrangular structure in the base (40×40 cm) 

and a rectangular form in the top (20×30 cm), joined by 

iron bars with 70 cm of length; (ii) this structure was 

covered with white cloth and has two opening sides that 

allow the hand passage for handling the Castro-type suction 

tube25 for the sand fly collection that would emerge from 



 

  

 

 

 

 

inside the burrow into the trap; (iii) the bottom of the trap 

is hollow and the top is closed with transparent glass for 

insect viewing . This trap was placed over the entrance of 

the wild animal burrows. To promote the insect collection 

with the QP trap, a small tree branch was introduced inside 

the burrow, and circular movements were carried out. Due 

to the lack of clarity inside the forest, the collections were 

made during the day and a flashlight was needed to visualize 

the sand flies inside the QP. In each burrow, at the end of 

the collection, the suction tube was labeled with the ecotope 

number, sealed with nylon mesh for ventilation, packed in 

a thermal box with ice and transported to the laboratory, 

where the sand flies were dissected and identified. 

The area where the sand flies were collected with the QP 

was delimited and divided into 40 sectors, each with 500 m2, 

to facilitate the finding of natural ecotopes (wild animal 

burrows, especially armadillos), which were numbered in 

wooden stakes and georeferenced for their monitoring. Two 

hundred and six (206) wild animal burrows were found. 

In each of them, a collection period was carried out from 

8:00 am to 12:00 am, three days a week, during the months 

of September and October, 2014. Given that the sand flies 

were captured in only six burrows (4, 24, 108, 109, 145, 

and 158) after this period, the collections were maintained 

only in these six burrows, one day in the first week of each 

month, from 8:00 am to 12:00 am, from November 2014 

to October 2015. 

 
Photographic record 

 
The six burrows where the sand flies were collected 

were monitored with two digital cameras (Bushnell® USA) 

for ten consecutive days, in February and March 2016, to 

verify the presence of armadillos and other mammals. Each 

burrow was monitored for 240 h. 

The collected sand flies were kept alive until their 

processing in the laboratory. The male sand flies were 

preserved in 70% ethanol and subsequently stained and 

identified. The females were kept alive for Leishmania 

search by dissection and identification of the species 

according to the genitalia morphology26. The flagellates 

detected in the sand fly digestive tract were cultivated in 

199 medium (Invitrogen), containing 10% inactivated fetal 

bovine serum and antibiotics for Leishmania isolation. The 

cultures were incubated at 27 °C and observed for four 

weeks to check eventual parasite growth. 

The female sand flies in which no flagellates were found, 

but containing blood in their digestive tract, were conserved 

in tubes with isopropanol, each with 1 to 14 specimens of 

the same species and from the same ecotope, for subsequent 

Leishmania DNA detection by PCR. 

The insects were processed at the Laboratory of Medical 

Entomology of the Secretaria Municipal de Saúde of 

Arapongas. Then, it was followed by nomenclature6 and 

abbreviations27 of sand flies. The nomenclature of the 

species follows Galati6, and the abbreviations of the genera 

follow Marcondes27. 

 
Capture and collection of biological material from wild 

mammals 

 
Wild rodents were captured in bamboo bushes, with 

four traps of the type “live rat traps” (Havahart, USA) in 

the month of November 2015. A total of 720 h of capture 

per trap was carried out, with an inspection performed 

every 48 h. 

The captured rodents were anesthetized with ketamine 

and examined for the presence of suspected CL lesions26. 

The suspected rodents were euthanized for the collection 

of biological materials (blood, skin, spleen and liver) for 

culture, and preparation of slides for microscopy, PCR and 

hamster infection. The rodents without suspected lesions 

were returned to their original environment after the capture 

period. 

For Leishmania research by PCR, specific primers 

targeting the parasite kDNA were used. Liver, spleen and 

skin fragments intended for PCR were kept in STE buffer 

(NaCl 0.1 M; Tris 10 mM; pH 8.0; Na
2
EDTA.2H

2
O 1 mM; 

pH 8.0), and preserved at 30 ºC until DNA extraction. 

 
Collection of dog biological material 

 
A sample of blood (5 mL) was collected from 10 brachial 

vein of the dog to perform the indirect immunofluorescence 

test (IIF). Serum samples were stored at -20 °C. The IIF 

for leishmaniasis was performed using L. (V.) braziliensis 

promastigotes- and anti-dog immunoglobulin G conjugated 

to fluorescein (Sigma), considering titles > 1:40 significant. 

The biopsy was performed to collect tissue fragments 

of the dogs with cutaneous lesions suggestive of CL, after 

lesion asepsis and topical 1% xylocaine inoculation, for 

parasite direct search (DS) and parasite isolation in gold 

hamster (Mesocricetus auratus). For the DS, fragments 

were smeared on slides, stained using the Giemsa method 

and examined under an optical microscope. 

 
Leishmania detection in sand flies by multiplex PCR- 

and in biological samples from wild mammals by 

conventional PCR 

 
DNA extraction of sand flies was done according to 

Oliveira et al.28. The DNA extraction of wild animals’ 



 

 

 

 

biopsy samples was performed by kit Puregene® (Gentra 

- USA), according to the manufacturer’s instructions. For 

multiplex PCR, two pairs of primers were used: A1 and A2, 

which amplify a fragment of 110-120 bp of the conserved 

region of DNA from the minicircle of the kinetoplast 

(kDNA) of the genus Leishmania29 and 5Llcac and 3Llcac, 

which amplify a fragment of 220 bp from the IVS6 gene 

region of the cacophony in insects of the genus Lutzomyia30. 

The PCR reaction mixture (final volume 25 L) was 

composed of 0.5 mM of each of the primers (Invitrogen), 

0.24mM dNTP (Invitrogen), 1U Taq DNA Polymerase 

(Invitrogen), 1.5 mM MgCl
2
, 1 × enzyme buffer, and 2 L 

DNA template. The amplification was carried out in a G96G 

& G96GEN cycler (Biosystems) at 95 oC for 5 min for initial 

denaturation, followed by 35 cycles, each divided into three 

stages, of denaturation (30 sec at 95 oC), annealing (30 sec 

at 55 oC), and polymerization (30 sec at 72 oC). After this, 

the extension was continued for a further 10 min at 72 oC, 

and the tubes were then kept at 4 oC until analysis. This 

PCR reaction mixture and amplification were performed 

according to Santos BA et al. (unpublished data). 

Two conventional PCR of biological material were 

performed from wild animals samples. For the first PCR, 

primers A1 and A229 were used. The second round of 

amplification was performed with the primers MP3H and 

MP1L, which amplify a fragment of 70 bp from the 

conserved region of the kinetoplast minicircle (kDNA) of 

the subgenus Leishmania (Viannia)31. 

In both PCR assays, DNA of L. (V.) braziliensis was 

used as the positive control while sterile water was used as 

the negative control. 

 
Ethical aspects 

 
The captures and procedures with wild animals were 

performed with the license approved by the Environmental 

Institute of Paraná (IAP) (protocol Nº 06/14). All 

procedures with hamsters were performed according to the 

protocols approved by the Ethics Committee on Animal 

Use from the State University of Maringá (CEUA-EMU) 

(protocol Nº 083/14). 

 
Statistical analyses 

 
The proportion and G tests were analyzed by the 

BioEstat software version 5.3, and the Mid-P exact test 

was performed by using the OpenEpi software version 3.1, 

while the level of statistical significance was set at p <0.05. 

 
RESULTS 

 
Five sand flies were collected with FA traps in the 

porch of the residence (Table 1), and none in the dog 

shelter. In the forest, 83 sand flies were collected from 

the species Pintomyia pessoai (Barreto & Coutinho), 

Pintomyia fischeri (Pinto), Nyssomyia whitmani (Antunes 

& Coutinho), Migonemyia migonei (France), Expapillata 

firmatoi (Barretto, Martins & Pellegrino), and Brumptomyia 

brumpti (Larrousse); 21 (25.3%) of them were male and 63 

(74.7%), female; from the six collected species, 52 (62.6%) 

were Pi. fischeri (Table 1). There was no difference in the 

number of sand flies collected per hour in relation to sex 

and environment (p=0.529). All females collected with FA 

trap were submitted to dissection for the search of flagellate 

forms. Flagellate forms were found only in one specimen 

of Mi. migonei collected in the forest. An aliquot of its 

digestive tract (0.1 mL) was subjected to multiplex PCR, 

with a negative result, and another aliquot (0.5 mL) was 

inoculated into hamster’s hand paws but did not result in 

Leishmania isolation. 

 

Table 1 - Sand flies collected with FA trap in São Domingos ranch, Arapongas municipality, Paraná State, Brazil 

 
 

Species/Ecotope/Sex 
Porch of the residence1

   Forest2
  

Male Female Total Male Female Total 

Brumptomyia brumpti 0 0 0 0 4 4 

Migonemyia migonei 0 1 1 0 3 3 

Pintomyia fischeri 0 4 4 11 41 52 

Nyssomyia whitmani 0 0 0 6 6 12 

Expapillata firmatoi 0 0 0 0 2 2 

Pintomyia pessoai 0 0 0 4 6 10 

Total 0 5 5 21 62 83 

%  100.0 100.0 25.3 74.7 100.0 

1. Operating time of the FA trap in the porch of the residence: 448 hours. 2. Two FA traps were installed inside the forest. Operating 
time of each FA trap in the forest: 392 hours. 



 

  

 

 

 

 

By using the SH trap, 526 sand flies of eight species 

were collected: Pi. pessoai, Nyssomyia neivai (Pinto), Pi. 

fischeri, Ny. whitmani, Mi. migonei, Psatiromyia Shannoni 

(Dyar), Pintomyia monticola (Costa Lima), and Br. Brumpti; 

105 (20.0%) of them were male and 421 (80.0%) female 

(Table 2). The proportion of female was significantly 

higher than that of male (p <0.001). Of the total collected, 

384 (73.0%) were Pi. fischeri; and from these, 81 (21.1%) 

were male and 303 (78.9%) female (Table 2). There was 

no difference in the species distribution and sex of sand 

flies (p=0.536). 

 
Table 2 - Sand flies collected with SH trap in São Domingos 

ranch, Arapongas municipality, Paraná State, Brazil 

 
Species/Sex Male Female Total 

Brumptomyia brumpti 0 2 2 

Pintomyia monticula 0 2 2 

Migonemyia migonei 3 23 26 

Pintomyia fischeri 81 303 384 

Nyssomyia whitmani 20 76 96 

Migonemyia neivai 0 5 5 

Psathyromyia shannoni 1 7 8 

Pintomyia pessoai 0 3 3 

Total 105 421 526 

Operating time of the SH trap: 36 hours. 

 

During the captures with SH trap, it was observed that 

Pi. fischeri specimens did not land on the trap walls, but on 

the bamboos, close to where the trap was installed, at the 

height of three to four meters, from 7:00 pm to 9:00 pm. 

After this hour, when the wind started blowing, these sand 

flies landed about one meter from the ground, always on 

the bamboos, where they were collected. 

Six hundred and one (601) specimens of Br. brumpti 

were collected with the QP trap in six of the 206 wild animal 

burrows, of which 77.2% were male and 22.8% female 

(Table 3). All females (137) were dissected for the search 

of flagellate forms in the digestive tract and the salivary 

gland; none of them showed flagellate forms. The multiplex 

PCR for detection of Leishmania DNA was performed with 

52 females of Br. Brumpti (nine pools), which contained 

blood in the digestive tract. All pools contained the 220 bp 

fragment from the IVS6 gene region of the cacophony of the 

sand flies, but none contained the 110-120 bp fragment from 

the conserved region of the kinetoplast minicircle (kDNA) 

of the genus Leishmania. The digital cameras (Bushnell) 

revealed that the burrows were inhabited by armadillos 

Dasypus novemcinctus. 

 
Table 3 - Sand flies of the species Br. brumpti collected with 
QP trap in six of 206 wild animal burrows found in the São 
Domingos ranch, Arapongas municipality, Paraná State, Brazil, 
from September 2014 to October 2015 

 
Burrow number  Male  Female  Total  

Burrow 4 42 7 49 

Burrow 24 74 24 98 

Burrow 108 132 47 179 

Burrow 109 89 14 103 

Burrow 119 73 28 101 

Burrow 124 54 17 71 

Total 464 137 601 

%  77.2  22.8  100.0  

 

Using the “live rat traps”, 17 rodents were captured, 

from the species Akodon spp., Oligoryzomys spp., Nectomys 

spp., and Oryzomys spp. (Table 4). Two rodents Akodon spp. 

and two Oligoryzomys spp. had ear lesions; one specimen of 
 

Table 4 - Results of test for Leishmania search in wild rodents and domestic dogs, carried out in the São Domingos ranch, Arapongas 
municipality, Paraná State, Brazil 

 
 

Animals 
 

CA (n) 
 

AL (n) 
Organ culture*

   

PCR* 
 

IH* 
 

DS* 
 

IIF* 
Spleen Liver Skin 

Rodents          

Akodon sp. 6 2 0/2 0/2 0/2 0/4 0/2 0/2 0/0 

Oligoryzomys spp. 4 2 0/2 0/2 0/2 0/4 0/2 0/2 0/0 

Nectomys spp. 4 1 0/1 0/1 0/1 0/2 0/1 0/1 0/0 

Oryzomys spp. 3 1 0/1 0/1 0/1 0/2 0/1 0/1 0/0 

Dogs          

Canis familiaris 10 1 0/0 0/0 0/1 0/0 0/1 1/1 0/10 

Total 27 7 0/6 0/6 0/7 0/6 0/7 1/7 0/10 

CA=Captured animals; AL=Animals with lesion; IIF=Indirect immunofluorescence test; PCR=Polymerase chain reaction performed 
with a fragment of spleen and liver of each rodent with lesion; DS=parasite direct search performed in lesions; IH=Infection in 

hamster; *Positive or negative result/number of samples. 



 

 

 

 

Oryzomys spp. had an unpigmented area in the tail, and the 

other had a nodule in the tail. One specimen of Nectomys 

spp. had a snout lesion and an unpigmented area in the tail. 

The culture of spleen, liver, and fragment of skin lesion; 

PCR for detection of Leishmania DNA in liver and spleen 

of rodents; infection in hamster, and DS of lesions were 

negative (Table 4). 

The IIF results of the ten dogs was negative (Table 4). 

One of the ten dogs had ear lesions suggestive of CL, of 

which samples were collected to perform DS, culture in 

199 medium and infection in hamster. Amastigotes were 

found in DS, but culture and infection in hamsters were 

negative (Table 4). 

 
DISCUSSION 

 
In the São Domingos ranch, the collected species of sand 

flies were Br. brumpti, Ex. firmatoi, Mi. migonei, Ny. neivai, 

Ny. whitmani, Pi. fischeri, Pi. monticola, Pi. pessoai, and 

Ps. shannoni, which have already been reported in the Paraná 

State16,32-34.. The species Mi. migonei, Ny. whitmani, Ny. neivai 

and Mi. migonei have already been found to be naturally 

infected by Leishmania spp. in Paraná State28,35 and other 

Brazilian States15,16,36-44. Despite the low levels of sand flies 

collected when compared to studies carried out in Northern 

Paraná State16,26-29, the importance of this study lies in the 

observations that could be made, as in the same locality wild 

animals where captured, possibly representing Leishmania 

reservoirs and sand flies as well as dogs were examined. 

The species of Pi. fischeri predominated in the collection 

with FA traps in the forest, constituting 62.6% from the 

total, and 86.5% of this species were female. Close to  

the same bamboos where these two traps were placed, 

73.0% of the sand flies collected with SH were female 

Pi. fischeri. These data alongside with evidence that the 

natural breeding sites of Pi. fischeri occur on the ground, 

at the base of trees45,46 allow us to consider the possibility 

that this species is associated with bamboo plantations, 

where they find shelter and conditions for procreation, 

with high humidity and organic matter in decomposition. 

Lainson et al.47 suggested that Pi. fischeri is an example of 

sand fly that can adapt to environments modified by human 

action and is still able to transmit L.(V.) braziliensis to wild 

animals in secondary forests with fragments still preserved. 

Furthermore, it is possible that this sand fly species and the 

wild rodents occupy the same habitat given that the traps 

for the rodents were installed in the same bamboos. 

However, only four sand flies were collected in the porch 

of the residence; this fact should not be disregarded given 

that Pi. fischeri has already been found to be infected by 

Leishmania44. Furthermore, it is highly anthropophilic, adapts 

well to domestic animal shelters and invade the domiciles 

to suck human blood26,48. For this reason, the possibility of 

the sand fly population increment, and the proximity of the 

forest with possible reservoirs of Leishmania, the actions to 

control sand fly populations should always be carried out, 

under the risk of CL cases increment. 

In South America, especially in Brazil, sand flies of the 

genus Brumptomyia, rather than the Dasypodidae49, have 

been commonly collected in animal burrows, indicating 

that there is a close association of this sand fly genus with 

armadillos. The armadillos (Dasypus novemcinctus) have 

already been identified as Leishmania naiffi hosts25,50. 

All Br. brumpti collected in armadillo burrows, in São 

Domingos ranch, were negative by dissection for the search 

of flagellate forms and also by PCR for Leishmania search. 

Researchers have described wild rodents as reservoirs of 

Leishmania17. Barros et al.51 captured 257 wild mammals 

from three orders (Rodentia, Marsupialia and Lagomorfa), 

five families and 15 species, but isolated Leishmania from 

only two rodents; and Gomes et al.52 captured 36 rodents 

in an endemic area for CL, all with negative results. The 

small number of rodents captured in the forest show that 

these animals populations are low in the surveyed locality. 

This factor also limits the understanding of the role of wild 

rodents in the Leishmania transmission cycle. Besides that, 

the isolation rate of Leishmania in wild animals is very low 

and requires the capture of a large number of animals51,52. 

Despite the negative results of the PCR for Leishmania 

search in six of the 17 wild rodents captured, the skin lesions 

had characteristics of Leishmania infection. 

In November 2014, part of the studied property was 

deforested and occupied by greenhouses devoted to fruit 

and vegetables cultivation, close to the remaining forest, 

where synthetic chemicals were used in pests management. 

This procedure may have affected the sand fly population, 

explaining the low number of insects collected. 

Even if the IIF performed with dog blood samples were 

negative, and no positive test was found for Leishmania, 

epidemiological surveillance should be maintained with 

periodic examinations of domestic animals, remembering 

that the human buildings are situated only 50 m from the 

forest. Considering the species of wild animals and sandflies 

found in São Domingos, the negative test found do not 

exclude the existence of the Leishmania transmission cycle 

in this preservation area. 
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ABSTRACT 

 
The authors report a case of disseminated cutaneous leishmaniasis caused by Leishmania 

(Viannia) braziliensis, in a 55 years old patient with 1,119 lesions distributed throughout the 

body. The patient resides in Sabáudia municipality, North of Paraná State, Southern Brazil, 

where there was no previous report of this form of leishmaniasis. Treatment with meglumine 

antimoniate was successful, although the diagnosis was made only five months later. 
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Leishmaniases are infectious diseases caused by protozoa of the genus 

Leishmania, with a wide spectrum of clinical manifestations, depending on the 

species of Leishmania involved1. Originally, leishmaniases were considered wild 

zoonoses, but have been reported in rural and urban areas where domestic animals, 

especially dogs, have been often diagnosed with Leishmania infection2. 

Disseminated cutaneous leishmaniasis (DL) caused by Leishmania (Viannia) 

braziliensis and Leishmania (Leishmania) amazonensis is a rare form of clinical 

manifestation and accounts for approximately 2% of the reported cases of cutaneous 

leishmaniasis (CL) in Brazil2. Torres3 reported the first case of DL caused by L. 

(V.) braziliensis in the State of Bahia, Brazil. In 1986, Costa et al.4 published the 

first case of CL. Since then, just a few cases5 of DL, with additional research on the 

parasites characteristics, their immunological behavior and response of patients to 

treatment2,5 have been reported. DL is characterized by expressing multiple papular 

acneiform lesions, compromising exposed areas, such as limbs, and frequently face 

and trunk2,4,5. The number of lesions can reach hundreds, according to the Ministry 

of Health2. 

Another atypical form of CL, known as difuse cutaneous leishmaniasis (DCL) 

or anergic-DCL, caused by L. (L.) amazonensis2, was first reported by Silva6,    

in Brazil, and Convit7, in Venezuela. DCL is characterized by the presence of 

multiple non-ulcerated nodular lesions, weak response of T-cells to antigens of 

Leishmania parasites (amastigotes) and a large number of Leishmania inside 

macrophages8. DCL is also rare, with 1 or 2 cases diagnosed per year and the 

number of lesions can, as well, reach the hundreds2,8. These two clinical forms, 

DL and DCL, were precisely compared and differentiated based on reported cases 

by Hashiguchi et al.9. 
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This report deals with a case of DL in an inhabitant  

of Vila dos Crentes, a rural town in the municipality of 

Sabáudia, North of Paraná State, Southern Brazil, showing 

an extraordinary number of cutaneous lesions. 

 
CASE REPORT 

 
At the beginning of March 2015, the patient, a 55 years 

old driver, observed a lesion on the anterior surface of  

his leg, with a granular bottom and raised edges. After 

approximately three months of development of the primary 

lesion, small lesions appeared on the face and thereafter 

throughout the body (scalp, all the face, neck, arms, 

hands, including the palms, legs and the dorsal part of  

the foot), except in the palms surface and genital organ, 

totaling 1,119 lesions, counted with the a manual counter 

(Hand Held). The disease was identified five months after 

the onset. During this period, the patient had lost about 

15 kg. When the first lesion appeared, the patient initially 

received an unsuccessful treatment for allergy. Thereafter, 

he was treated with six ampoules of penicillin G benzathine 

1,200,000 IU, and had unsuccessful results once again. It 

is noteworthy that the municipality of Sabaúdia is located 

in the important center of Ivai-Pirapó from the circuit 

Paraná-Paranapanema of CL incidence, in the North- 

Central mesoregion of Paraná State10. 

 
Evolution of the case and laboratory examination 

 
The patient fail to respond to treatment within three 

months of the disease onset, then he sought medical 

resources in the municipality of Arapongas, Paraná, where 

he was subjected to the following tests: V.D.R.L., negative; 

FTA-Abs IgG and IgM, negative; Herpes simplex Virus 

anti-IgG, positive (23.8 U/mL); Herpes simplex Virus anti- 

IgM, negative; Rubella anti-IgG, positive (73.7 IU/mL); 

Rubella anti-IgM, negative; Aspartate Aminotransferase 

(AST), normal; Alanine Aminotransferase (ALT), normal; 

Lactic dehydrogenase (LDH), normal; Gamma Glutamyl 

Transferase, normal; Alpha 1-Acid Glycoprotein, increased 

164 mg/dL; Hepatitis B, negative; Hepatitis C, negative; 

Brucella anti-IgG and IgM, negative; Chlamydia trachomatis 

anti-IgG, reagent (1/80); Chlamydia trachomatis anti-IgM, 

negative; Complete blood count, normal; Anti-HIV, negative. 

The biopsy, performed in a private laboratory, showed 

the absence of viral infection, a favorable morphologic 

pattern in the diagnosis of a staphylococci and screening 

for fungi negative. The indirect immunofluorescence 

test (IIF) for Leishmania, held in another laboratory 

was negative. This examination was performed with  a 

kit containing L. (L.) infantum, for diagnosis of visceral 

 

 

 

Figure 1 - Patient with disseminated leishmaniasis. (A) 
Disseminated lesions before treatment; (B) After treatment 
with 60 ampoules of Glucantime®; (C) After treatment with 120 
ampoules of Glucantime®

 



 

 

Disseminated cutaneous leishmaniasis caused by Leishmania braziliensis in Southern Brazil 

 

 

leishmaniasis. Finally, after 5 months, the patient was 

sent to an infectious disease specialist of the Laboratory 

of Medical Entomology from the city of Arapongas, and 

amastigote forms of Leishmania were detected via direct 

search (DS) of material collected from the primary lesion 

of the right leg and three other lesions (face, abdomen, 

and back). Lesion aspirates were mixed with a saline 

solution containing penicillin G potassium (Sigma) 

(25,000 IU/mL), and streptomycin (Sigma) (2 mg/mL), 

at 4 ºC for 24 h; later they were incubated in 199 medium, 

containing 10% of inactivated fetal bovine serum at 25 °C 

and the presence of the parasite was detected after five 

days. It was isolated in the Laboratory of Leishmaniasis 

from Universidade Estadual de Maringá (UEM) and was 

sent to Coleção de Leishmania do Instituto Oswaldo Cruz 

(CLIOC), Rio de Janeiro, Brazil, for identification. The 

parasite was identified as L. (V.) braziliensis (IOC-L 3636). 

After the diagnosis, the patient was treated with 

intravenous Glucantime® (Sanofi-Aventis Farmacêutica 

Ltda.), 20 mg/kg /day for 20 days (August 7, 2015, to 

August 26, 2015). The patient showed a great improvement, 

with partial healing of lesions, requiring more 20 days 

of treatment (August 27, 2015, to September 9, 2015), 

according to the above described procedure. In total, 

120 ampoules of glucantime were used. The patient was 

discharged and showed clinical cure one month after the 

end of treatment. 

 
DISCUSSION 

 
The extraordinary number of 1,119 lesions observed 

in the patient is the most important fact in this case. The 

parasite was identified in the CLIOC as L. (V.) braziliensis, 

confirming that most of the DL cases described in Brazil 

are associated with this species of Leishmania4,11. In Paraná 

State, the occurrence of human and canine-CL cases is 

mainly attributed to infection by L. (V.) braziliensis12. 

The current case draws attention to the number of 

lesions compared to other cases described in Brazil and in 

the Southern region, given that the cases of CL have been 

reported almost exclusively in the North and Northeast of 

Brazil4,5,11. In Maranhão State, Galvão et al.5 reported a 

patient with 58 lesions; Carvalho et al.8, in the State of Bahia, 

found in eight patients, a number of lesions ranging from 75 

to 800. Turetz et al.11, also in Bahia, described 42 cases of 

DL, with the number of lesions ranging from 10 to 300. They 

drew attention to the increase in the number of patients with 

DL, classifying it as an emerging form of leishmaniasis, with 

distinct clinical forms, associated with agricultural activities 

and the immune response of the host11,13. Nevertheless, there 

is evidence that isolates of L. (V.) braziliensis- from DL 

patients differ genotypically from the ones isolated from 

patients with cutaneous and mucosal leishmaniasis14,15, and 

DL isolates also induce higher inflammatory responses than 

isolates from CL patients16. 

The dissemination of the lesions in the studied patient 

occurred in the third month, starting from the beginning 

of the first lesion. However, there was no impairment of 

mucous tissue. DL presents numerous acneiform, papular 

and ulcerated lesions that may arise abruptly, suggesting the 

hematogenous or lymphatic dissemination of the parasite11. 

Usually, the finding of amastigote forms of Leishmania on 

DS for the diagnosis of DL is low2,13, but in this case, the 

number of amastigote forms of Leishmania detected on DS 

was abundant, although the disease had appeared 150 days 

before being confirmed. The patient’s weight loss (15 kg) 

is not something new, given that fever, general malaise, 

muscle pain and especially weight loss-are reported among 

the various systemic manifestations of DL2,5,11. 

Despite biopsy and IIF negative results, the abundant 

amastigote forms found in the sample collected from lesions 

and the rapid development in culture medium were decisive 

factors for the fast and accurate diagnosis of the current 

DL case. Treatment with meglumine antimoniate was 

successful, and the response to the medication was quick, 

given that the patient had the DL diagnosis after five months 

from the onset of the first lesion. It is noteworthy that the 

patient did not exhibit any signs of recurrence of -disease 

until June 2016, nine months after the end of the treatment. 

In addition to the extraordinary number of cutaneous 

lesions, which motivated this case report, the difficult 

path search for treatment by the patient, who lived in an 

important endemic area of TL should be pointed. It shows 

clearly the lack of preparation of the staff working in the 

Brazilian health system, mainly concerning vector-borne 

diseases like leishmaniasis. 
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3. CAPÍTULO III 
  

3.1 CONCLUSÕES 

  

1. Há dificuldades para a compreensão da dinâmica entre agente etiológico e hospedeiros 

em ambientes onde as mudanças produzidas pelas atividades humanas são constantes. 

2. A ausência de flebotomíneos dos genêros Nyssomyia, Lutzomia e Pintomyia mostra que 

tocas de tatus não são os abrigos preferenciais destes insetos. Por outro lado, verifica-se 

que há estreita convivência de Brumptomyia brumpti com o tatu Dasypus novemcinctus. 

3. Das quatro espécies de roedores capturados, com resultados negativo, três, Akodon spp., 

Nectomys spp., e Oryzomys spp. já foram  determinadas como hospedeiros de Leishmania. 

4. Pela primeira vez se constata o predomínio da espécie Pi. fischeri em coletas de 

flebotomíneos no estado do Paraná. 

5. Relatado os aspectos clínicos do primeiro caso de LD no Sul do Brasil e o primeiro caso 

de um paciente com mais de 1.000 lesões na história das leishmanioses. 

6. O diagnóstico e tratamento precoce da LC em humanos pode evitar a forma disseminada 

da doença, LD. 

 

  

3.2 PERSPECTIVAS FUTURAS 

  

              É oportuno lembrar que o modelo de descentralização dos serviços de saúde em 

vigência no Brasil não tem tido o sucesso no caso de endemias que envolvem vetores. As 

leishmanioses estão entre as doenças mais negligenciadas do mundo e com dificuldades 

imensas para o estabelecimento de medidas efetivas de vigilância e controle. Daí o desafio 

para que os parasitologistas persistam na busca de conhecimentos para que venha a ser 

organizado um programa de vigilância e controle permanente e efetivo destas zoonoses.


