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RESUMO
EPIDEMIOLOGIA E DIAGNOSTICO DA BABESIOSE CANINA E LEISHMANIOSE
VISCERAL CANINA

Autor: Andressa Almeida Santana
Orientador: Ana Lucia Abreu-Silva
Programa de P6s Graduacdo em Biotecnologia
Séo Luis, julho de 2011
A babesiose canina e a leishmaniose visceral canina sdo doencas transmitidas por
vetores, sendo 0s cdes competentes reservatorios e fonte alimentar dos artropodes
envolvidos. Babesia canis vogeli, € um parasita intraeritrocitario transmitido pelo
carrapato Rhipicephalus sanguineus. Leishmania infantum (sin. Leishmania chagasi)
transmitidos a mamiferos pela picada dos flebotomineos (Lutzomyia longipalpis),
infectando macrofagos do Sistema Fagocitico Mononuclear do hospedeiro. O
presente trabalho € divido em capitulos e os resultados encontrados mostraram que
a leishmaniose visceral canina ainda € endémica no municipio de Sao Luis, e que
apesar disso a taxa de coinfeccdo com Babesia foi baixa. Também foi observado
que a raca Yorkshire terrier, dentre as racas estudadas, apresentou maior
predisposicdo para contrair a infeccdo por B. canis vogeli. Outro resultado
significativo foi a ocorréncia de lesdes oculares associadas a infeccdo por L.

infantum.

Palavra chaves: leishmaniose visceral canina, babesiose canina, diagndstico

molecular, epidemiologia e coinfecgéo.



ABSTRACT
EPIDEMIOLOGY AND DIAGNOSE OF CANINE BABESIOSIS AND CANINE
VISCERAL LEISHMANIASIS
Autor: Andressa Almeida Santana
Orientador: Ana Lucia Abreu-Silva
Programa de P6s Graduacdo em Biotecnologia
Séo Luis, julho de 2011.
Canine babesiosis and canine visceral leishmaniasis (CVL) are vector borne
diseases, where dogs exert a play as reservoir or source for arthropods responsible
by the transmission of these protozoosis. Babesia canis vogeli, is transmited by tick
Rhipicephalus sanguineus while Leishmania infantum (sin. Leishmania chagasi) is
transmited by sand fly (Lutzomyia longipalpis). The results showed that CVL remains
endemic in S&o Luis Municipality. Despite that the coinfection between Leishmania
and Babesia was low considering that both diseases are endemic in this tropical
area. Beside that was observed that Yorkshire terrier presented higher predisposition
to acquire the infection by B. canis vogeli. A remarkable result was the occurrence of

ocular lesions associated to L. infantum infection.

Key words: Canine visceral leishmaniasis, canine babesiosis, molecular diagnostics,

epidemiology and coinfection.
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1 INTRODUCAO

Agentes causadores de doencas, dentre eles, virus, bactérias e protozoarios,
podem ser transmitidos por artropodes, incluindo mosquitos, ixodideos e
flebotomineos, causando doenc¢a no cao (Canis familiaris) e outros vertebrados que

Ihes possam servir de hospedeiros (CARDOSO et al., 2010).

A necessidade de estudo dessas patologias faz-se da proximidade do homem
com esses hospedeiros domésticos e possibilidade de servirem como fontes de
infeccdo. A compreensdo de fatores ligados ao risco de infeccdo e o
desenvolvimento de técnicas diagnésticas € extremamente importante para se
estimar a verdadeira magnitude dessas doencas que acometem milhares de cées
anualmente, o que tem despertado na populacdo uma busca de mecanismos que
evitem a morte precoce desses animais, que a cada dia tem criado um vinculo

afetivo maior com seus eproprietérios.

A babesiose e a leishmaniose estéo entre as doengas mais prevalentes em
cdes, encontradas na Europa, Africa, América do Sul e do Norte, associadas
principalmente a climas quentes (MAURICIO et al., 2000; O'DWYER, et al., 2001;
CACCIO et al., 2002; REITHINGER & DUJARDIN, 2007). Existem poucos estudos
relacionados com a coinfec¢cdo dessas parasitoses e sao poucos os dados sobre a
babesiose canina no estado do Maranh&o, o que justifica a realizagdo do presente
trabalho, que consta de quatro capitulos que abordam aspectos epidemioldgicos,
diagnostico, coinfec¢do por Leishmania chagasi e Babesia canis vogeli e estdo no

formato de artigos, tais como foram submetidos a publicagéo.
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2 REVISAO BIBLIOGRAFICA

2.1 Babesia

Babesia spp. sdo parasitos intraeritrocitarios do filo Apicomplexa que tem
como vetores diversas espécies de carrapatos e infectam um grande namero de
hospedeiros, dentre estes animais domésticos e silvestres (KUTTLER et al., 1988;
DANTAS-TORRES & FIGUEIREDO, 2006). Esses parasitas sdo inoculados na
forma de esporozoitos no vertebrado no momento do repasto do vetor (MEHLHORN
et al., 1980). No hospedeiro vertebrado acontece a reproducdo assexuada por
divisdo binaria no interior dos eritrocitos. Quando os eritrécitos infectados por
Babesia spp. sdo ingeridos por carrapatos, a maior parte dos parasitas é destruida
ou degenera-se. Entretanto, alguns estagios especificos do parasita sobrevivem e
passam por um maior desenvolvimento até evoluir em gametécitos. (MEHLHORN et

al, 1980; KAKOMA & MEHLHORN, 1994, CHAUVIN et al, 2009).

Sado descritas varias espécies de Babesia capazes de causar infeccdo em
animais domésticos e silvestres em varias regides do mundo, relacionadas com
hospedeiros — vertebrado e invertebrado — especificos (tabela 1). (KAKOMA &
MEHLHORN, 1994; BOOZER & MACINTIRE, 2003; UILENBERG, 2006, CHAUVIN

et al, 2009).
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Tabela 1 Algumas espécies de Babesia, seus hospedeiros vertebrados e
distribuicdo mundial. UILENBERG (2006), adaptado.

ESPECIE HOSPEDEIROS DISTRIBUICAO
Babesia bigemina bovinos, Africa, America, Asia, Australia, Europa
bubalinos
Babesia bovis bovinos, bubalinos Africa, America, Asia, Austréalia, Europa
Babesia occultans bovinos Africa
Babesia divergens bovinos Europa
Babesia major bovinos Europa
Babesia gibsoni Caes Europa, América, Africa e Asia.
Babesia ovata bovinos Asia
Babesia crassa ovinos, caprinos Asia
Babesia motasi ovinos, caprinos Africa, Asia, Europa
Babesia ovis ovinos, caprinos Africa, Asia, Europa
Babesia caballi equinos Africa, América, Asia, Europa
Babesia perroncitoi suinos Africa, Europa
Babesia canis Cées Ameérica, Europa

Babesia microti roedores Europa, América,
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2.1.1 Babesiose canina

A babesiose canina tem distribuicdo mundial e relevancia na clinica de
pequenos animais e tem como agentes etiologicos Babesia gibsoni e Babesia canis
que apresentam ampla distribuicdo geogréfica (DANTAS-TORRES, 2008; IRWIN,
2009). Sua maior prevaléncia se encontra nas zonas tropicais e subtropicais,

provavelmente motivada por condi¢des propicias ao vetor (TABOADA et al., 1992).

A Babesia gibsoni tem sido encontrada na Europa (CASAPULLA et al., 1998),
Asia, América do Norte, norte e leste da Africa (KJEMTRUP et al., 2000), e Brasil
(TRAPP et al., 2006). E uma pequena babesia, com tamanho de 1,0 pm x 3,2 pum,
que se apresenta como formas isoladas no interior dos eritrocitos. A Babesia canis,
um parasito do grupo das grandes babesias (tamanho de 2,4 pm x 5,0 um), é
visualizada aos pares no interior das hemécias e encontrada em cées na Europa,
Africa e América. Os parasitos diferem ainda quanto a patogenicidade e vetores,
sendo a B. gibsoni transmitida pelos carrapatos Haemaphysalis bispinosa e
Rhipicephalus sanguineus e a B. canis pelo R. sanguineus, Dermacentor reticulatus

e Haemaphysalis leach.

Ha trés subespécies descritas de B. canis, segundo Bicalho, et al., 2002 e

Boozer & Macintire, 2003:

a. Babesia canis rossi, tendo o carrapato H. leachi como vetor e que
ocorre principalmente na Africa do Sul, tem alta patogenicidade e sua

infeccéo pode ser fatal;
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b. Babesia canis canis, de patogenicidade branda, transmitida pelo D.
reticulatus na Europa; e

c. Babesia canis vogeli, transmitida pelo R. sanguineus em regides
tropicais e subtropicais sendo a mais encontrada em territorio

brasileiro, causando infec¢cdes moderadas.

No Brasil o R.sanguineus é descrito mais facilmente parasitando cdes em
ambiente urbanos. Em meio rural ou semi-urbano, predomina carrapatos do género
Amblyomma (LABRUNA & PEREIRA, 2001). Existe uma alta prevaléncia de caes
parasitados por carrapatos transmissores (R. sanguineus) no Nordeste,
contrastando com poucos estudos com o objetivo de conhecer aspectos
epidemiologicos ou determinar fatores de risco de B. canis, bem como
caracterizagcdo molecular deste parasito. Guerra & Brito (2004), confirmam no

municipio de S&o Luis a presenca do carrapato R. sanguineus parasitando caes.

2.1.2 Clinica e diagnéstico da babesiose canina

A doenca pode apresentar quadros subclinico, superagudo, agudo ou crénico.
Os sinais clinicos sao vagos, incluindo letargia, fraqueza, esplenomegalia,
linfadenopatia, vomitos, anorexia e febre.Sinais mais especificos, tais como palidez
de mucosas, ictericia, esplenomegalia, e manchas escuras da urina, costuma indicar
um processo hemolitico. A clinica da babesiose n&o é caracteristica, tornando-se
necessario o diagnéstico diferencial com parasitos que desenvolvem quadros

clinicos com febre, anemia, anorexia, letargia, linfadenopatia e esplenomegalia
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(Leptospira spp, parasitos da familia Anaplasmataceae e Leishmania chagasi).
Desta forma, para um diagnostico especifico e definitivo € necessaria a identificacédo

do agente etiolégico (IRWIN, 2009).

O diagnostico é feito pela visualizagdo do parasito em esfregacos sanguineos,
dentro de eritrécitos ou livres no plasma. (UNGAR DE SA et al., 2007). A deteccéo
de anticorpos anti-Babesia por ELISA ou Reac¢do de Imunofluorescéncia também é
empregada, sendo relatados reacéo cruzada entre B. canis e B. gibsoni, o que, em
algumas regifes de ocorréncia das duas espécies de Babesia, pode tornar a técnica
nao-recomendavel por mais simples e sensivel que possa ser. (TABOADA, 1992;

BOOZER & MACINTIRE, 2003; PASSOS et al., 2005).

As ferramentas moleculares para a deteccdo de fragmentos de DNA do
parasito, como a Reacdo em Cadeia de Polimerase (PCR), possuem alta
sensibilidade e especificidade servem para infecgBes subclinicas, agudas ou
cronicas, além diferenciar as espécies do género Babesia mesmo com baixa
parasitemia (SA, 2006). A PCR também pode ser utilizada para monitoramento de
terapia, deteccdo de animais portadores de Babesia spp. e em estudos
epidemioldgicos sobre sua distribuicdo geografica (MARTINODE et al., 1986;
FUKUMOTO et al., 2001; MACINTIRE et al., 2002). No ano de 2005, Passos
realizou a primeira deteccdo molecular de B. canis vogeli no Brasil a partir do

fragmento 18S do rDNA de amostras urbanas de Minas Gerais e S&o Paulo.
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2.2 Leishmania

Os parasitos do género Leishmania (Kinetoplastida: Trypanosomatidae), sao
agentes etioldgicos das leishmanioses, transmitidos a mamiferos durante a picada
dos flebotomineos. Consideradas primariamente como antropozoonoses, Sa0 um
importante problema de saude publica, encontrando-se atualmente entre as doengas
tropicais prioritarias pela Organizacdo Mundial de Saude (ASHFORD, 1998;

REITHINGER & DUJARDIN, 2007).

Os parasitos possuem formas morfologicamente distintas: promastigotas,
paramastigotas e amastigotas, que se desenvolvem respectivamente em dois
hospedeiros diferentes, um inseto e um vertebrado. As formas amastigotas
parasitam as células do Sistema Fagocitico Mononuclear dos hospedeiros
vertebrados, enquanto as formas promastigota e paramastigota, ligam-se através de
seus flagelos ao epitélio do trato digestorio dos flebotomineos que se infectaram
ingerindo macréfagos parasitados presentes na derme do hospedeiro vertebrado.
Em um periodo de tempo que varia entre 24 a 48 horas apdés a ingestao das
amastigotas, estas transformam-se em promastigotas que, apos reproduzirem-se no
intestino dos insetos migram para o esodfago e a faringe. Em um préximo repasto
sanguineo essas formas serdo regurgitadas na derme do hospedeiro vertebrado,
serdo fagocitadas pelos macréfagos, se transformardo em amastigotas, se
reproduzirdo e romperdo as células hospedeiras para, no meio extracelular, serem

fagocitadas por outros macréfagos (HANDMAN & BULLEN, 2002; KAMHAWI, 2006).



20

2.2.1 Leishmaniose visceral

A leishmaniose visceral tem como agente etiologico a Leishmania
(Leishmania) chagasi, sendo o Lutzomyia longipalpis a principal espécie vetora

(MOREIRA, 2007).

E uma doenca de notificagdo compulséria, com altas taxas de incidéncia e
letalidade, sendo endémica em paises da Asia, Europa, Oriente Médio, Africa e
Ameéricas. Na América Latina, a doenca é encontrada em pelo menos 12 paises,

com a maioria dos casos provenientes do Brasil (GONTIJO & MELO, 2004).

No Brasil, a doenca apresenta ampla distribuicdo territorial, com aspectos
geograficos, climaticos e sociais diferenciados. Embora seja uma doenca
predominantemente rural, tem-se estabelecido em areas urbanas ou periurbanas,
onde o vetor encontra as condicbes ambientais propicias para 0 seu
desenvolvimento. Os registros dos casos revelam gue estd ocorrendo um processo
de urbanizacdo da LV no Brasil em cidades como S&o Luis (MA), Teresina (Pl),
Fortaleza (CE), Natal (RN), Rio de Janeiro (RJ), Belo Horizonte (MG), Trés Lagoas
(MS), Campo Grande (MS), Palmas (TO) (PA), Sobral (CE), Jacobina (BA),
Camacari (BA) e Corumba (MS) (BEVILACQUA et al., 2001; GONTIJO & MELO,

2004).

A leishmaniose visceral de forma epidémica no Maranh&o ocorreu a partir de
1982, na cidade de S&o Luis, no Bairro do Tirirical, com registro de 1089 casos
humanos da doenca em 15 anos, periodo em que recebeu grande fluxo migratério

oriundo em parte do deslocamento de lavradores de Estados vizinhos, como pelo
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éxodo de familias que viviam na zona rural do Maranhdo (MENDES et al 2002),
havendo expansdo para outras areas da llha de Sao Luis, como Sao José de
Ribamar e Paco do Lumiar. A partir de 1988, a doenca passou por uma segunda
fase da epidemia, com franca expansao para areas suburbanas da Ilha de Sé&o Luis,
periodo em que o Maranhdo transformou-se em um dos Estados com areas de

maior problema em relacdo a leishmaniose visceral no pais (COSTA et al., 1995).

A LV é mais frequente na populacdo canina que em humanos. Os casos
caninos normalmente precedem os casos humanos e a presenca de parasitos na
pele dos cées favorece a infeccdo de vetores (SANTA ROSA & OLIVEIRA, 1997;
SHAW, 2007; TOLEZZANO et al.,, 2007). A prevaléncia da LV canina em é&reas

endémicas pode atingir 20 a 40% desta populagdo (SWENSON et al., 1988).

2.2.2 Clinica e diagndstico da leishmaniose canina

A sintomatologia canina engloba sintomas como linfoadenopatia, perda de
peso, lesbes cutaneas, Ulceras na orelha, onicogrifose, ceratite, conjutivite. Os
animais também podem permanecer assintomaticos por longos periodos,
(MARZOCHI et al, 1985; BERRAHAL, 1996; FERRER, 1999; MOREIRA, 2007; DIAS

et al., 2008).

O diagnostico clinico da doenca pode causar dificuldade pelo grande
percentual de cdes assintomaticos ou com poucos sintomas aparentes. A doenca

apresenta semelhanca com outras enfermidades infecto-contagiosas que acometem
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0s caes, como dermatoses e a fatores associados como desnutricdo, 0 que pode
mascarar ou modificar o quadro de leishmaniose visceral canina. Porém, o
diagnéstico clinico é possivel quando o animal apresenta sinais clinicos comuns a

doenca e estiver relacionado com areas de transmissao conhecidas.

O diagnostico laboratorial pode ser realizado através da deteccdo do parasita
pela visualizacdo de formas amastigotas de Leishmania sp em esfregacos de
aspirado de baco, medula 6ssea e linfonodo (SANTA ROSA & OLIVEIRA, 1997).
Técnicas baseadas na reacao antigeno-anticorpo, que incluem imunofluorescéncia e
técnicas imunoenzimaticas (ELISA, do inglés enzyme-linked immunosorbent assay),
tém sido utilizadas para demonstrar a presenca de anticorpos anti-Leishmania,
porém com a possibilidade de reagdo cruzada com Leishmania braziliense e
Trypanosoma cruzi. A histoquimica (HE) e a imunoistoquimica (IMIQ)- em tecidos de
orgaos, como o baco, linfonodo e figado — a Reacdo em Cadeia pela Polimerase
(PCR), realizada em amostras de sangue pele e conjuntiva tem apresentado

melhores resultados (MANNA, 2004; XAVIER, 2006, MOREIRA, 2007).
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4. OBJETIVOS

4.1 Geral

Estudar a epidemiologia e coinfec¢cdo da leishmaniose visceral e babesiose em cées

do Municipio de Sé&o Luis, Estado do Maranhéo.

4.2 Especificos

Determinar a taxa de coinfecgao entre L. chagasi e B.canis vogeli

Identificar fatores associados a leishmaniose e babesiose no municipio de Séo Luis;

Identificar as principais lesfes em caes naturalmente infectados por L. chagasi.
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RESUMO

SOROPREVALENCIA E VARIAVEIS EPIDEMIOLOGICAS ASSOCIADAS A
LEISHMANIOSE VISCERAL CANINA EM AREA ENDEMICA NO MUNICIPIO

DE SAO LUIS, MARANHAO, BRASIL

Este trabalho teve como objetivos determinar a soroprevaléncia e as
variaveis epidemiolédgicas associadas com a infeccdo de Leishmania spp. em
caes de cinco localidades no Distrito do Tirirical no municipio de S&o Luis,
Maranhdo. Foram visitadas 72 moradias, perfazendo uma amostra de cem
cdes domiciliados, e aplicados questionarios com o objetivo de determinar os
fatores que poderiam estar relacionados com a ocorréncia da infeccao.
Utilizaram-se como variaveis: proximidade da moradia com a mata, existéncia
de criagao/abrigo de animais de producdo e de animais silvestres, sexo, idade,
raca, além de exame clinico do animal, com observacéo da presenca de sinais
clinicos compativeis com a doenca. A andlise sorolégica demonstrou que 67
amostras apresentaram-se positivas para Leishmania spp. Os sinais clinicos
observados foram linfadenopatia localizada, alopecia, pelo opaco,
emagrecimento, Ulceras cutaneas, descamacdao furfuracea, ceratoconjuntivite,
e onicogrifose. Animais das localidades Cruzeiro de Santa Barbara e Cajupari,
ambas localizadas proximas de matas, tém 3,4 e 12,0 vezes mais chances de
serem soropositivos para Leishmania spp. do que aqueles das outras
localidades estudadas. N&@o se verificou correlagdo entre as outras variaveis

estudadas e soropositividade para Leishmania spp.

PALAVRAS-CHAVES: Epidemiologia, fatores associados, leishmaniose

visceral canina, soroprevaléncia.
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ABSTRACT

SEROPREVALENCE AND ASSOCIATED EPIDEMIOLOGIC VARIABLES
WITH CANINE VISCERAL LEISHMANIASIS IN ENDEMIC AREA, SAO LUIS,

MARANHAO STATE, BRAZIL

This work aimed to determine the seroprevalence and epidemiological
variables associated to Leishmania spp. infection in dogs from five locations of
Tirirical District, in S&o Luis, Maranhdo State, Brazil. Seventy-two houses were
visited and samples of one hundred dogs were taken. A questionnaire was
applied in order to investigate the possible factors related to the Leishmania
infection. The following variables were used: forest proximity from the
residence, livestock of domestic animals or shelter of wild animals, sex, age and
breed. Clinical examination was also performed looking for clinical signs
compatible to the infection. The serological analysis revealed that 67 samples
were reactive. The clinical signs observed were focal lymphadenophaty,
alopecia, weight loss, cutaneous ulcers, skin desquamation, keratoconjuntivitis
and onycogrifosis. Animals from Cruzeiro de Santa Barbara and Cajupari, both
locations near the forest, have 3.4 and 12.0 more chances of being reactive to
Leishmania spp. than the ones in the other studied locations. No statistical

relation was found between seropositive dogs and any other variables.

KEYWORDS: Associated factors, canine visceral leishmaniasis, epidemiology,

seroprevalence.
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INTRODUGCAO

As leishmanioses sdo doencas causadas por protozoarios
tripanossomatideos do género Leishmania, consideradas primariamente como
zoonoses. Constituem-se importantes problemas de saude publica,
encontrando-se atualmente entre as doencas tropicais prioritarias da
Organizacdo Mundial de Saude (MINISTERIO DA SAUDE, 2006). A
leishmaniose visceral (LV) tem como agente etiolégico, no Novo Mundo, a
espécie Leishmania (Leishmania) chagasi, sendo Lutzomyia longipalpis o
principal transmissor da doenca no Brasil (MENDES et al., 2002). E uma
doenca de notificacdo compulsodria, que apresenta taxas elevadas de incidéncia
e letalidade, sendo endémica em 62 paises, com um total estimado de 200
milhdes de pessoas sob risco de infeccdo. Sua distribuicdo ocorre na Asia, na
Europa, no Oriente Médio, na Africa e nas Américas. Na América Latina a
doenca ja foi descrita em pelo menos doze paises, com a maioria dos casos
provenientes do Brasil (GONTIJO & MELO, 2004; MINISTERIO DA SAUDE,

2006).

No Brasil, a doenca apresenta ampla distribuicdo territorial, com
aspectos geogréficos, climéaticos e sociais diferenciados. Atualmente vem se
expandindo para areas urbanas de médio e grande porte, mudando seu peffil
epidemiologico, antes eminentemente rural. Sua distribuicdo geogréfica
abrange as regides Centro-Oeste, Sudeste, Norte e Nordeste, sendo esta
dltima a que apresenta a maioria dos casos notificados no pais (MINISTERIO

DA SAUDE, 2006). Estudos tém relatado a ocorréncia de casos de LV canina
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na Regido Sul do pais (POCAI et al., 1998; KRAUSPENHAR et al., 2007;

THOMAZ-SOCCOL et al., 2009).

O estabelecimento da LV como epidemia no Maranhao ocorreu a partir
de 1982, na cidade de S&o Luis, em uma extensdo do Bairro do Tirirical, com
registro de 1.089 casos em quinze anos, periodo em que recebeu grande fluxo
migratorio oriundo em parte do deslocamento de lavradores de Estados
vizinhos, em virtude do éxodo de familias que viviam na zona rural do
Maranh&do (MENDES et al., 2002). Posteriormente houve expanséo para outras
areas da llha de Séo Luis, como S&o José de Ribamar e Paco do Lumiar. A
partir de 1988, a doenca passa por uma segunda fase da epidemia, com franca
expansao para areas suburbanas da llha de S&o Luis, periodo em que o
Maranhao transformou-se em um dos Estados com areas de maior problema

em relacdo a doenca (COSTA et al., 1995).

A urbanizacdo da LV no Brasil nas Ultimas décadas tem criado
condicBes epidemiologicas favoraveis para a manutencdo da doenca, com
densa populacdo de reservatorios, vetores e humanos, distribuidos no mesmo
ambiente tropical que é extremamente favoravel a transmissédo (DINIZ et al.,
2008). Os bairros com animais positivos, em geral, estdo localizados proximos
de pequenas areas de mata caracteristica da regido, o que viabilizaria a
presenca do vetor junto as residéncias (MARZOCHI, 1994; MOURA et al.,
1999). O controle efetivo dessa doenca requer a diminuicdo de sua incidéncia
em caes, que servem como reservatério para a doenga no homem. Porém ha

discordancia entre os pesquisadores de que a LV canina seja a causa
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necesséria para a infeccdo humana, apesar de os estudos apontarem nessa

direcdo (GONTIJO & MELO, 2004).

Em virtude da importancia epidemiolégica do cdo como reservatorio da
leishmaniose visceral e da situacdo endémica da doenca no Estado do
Maranh&o, além da constante busca por alternativas concretas e viaveis, tanto
no campo do diagnéstico e progndéstico quanto da imunoprofilaxia da LV
canina, propostas inovadoras e interdisciplinares visando o desenvolvimento de
conhecimentos basicos e de alternativas para o controle da leishmaniose
devem ser priorizadas. Torna-se importante determinar seu perfil epidemiol6-
gico, assim como os fatores que implicam a ocorréncia da doenca. Dessa
forma, este trabalho teve como objetivos determinar a soroprevaléncia e as
variaveis epidemioldgicas associados com a infeccdo de Leishmania spp. em

caes residentes no Distrito do Tirirical de Sao Luis, MA.

MATERIAL E METODOS

Area de estudo

A area de estudo foi 0 municipio de Sao Luis, localizado na regido norte
do Estado do Maranhdo (Figura 1), com &area de 827 km? 24 metros de
altitude, e como coordenadas geograficas 2°31° S e 44°18". O clima é do tipo
tropical, quente e semiiimido da Zona Equatorial. Sdo Luis tem duas estacdes

distintas: o verao, de julho a dezembro, e o inverno, de janeiro a junho. O verao
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5/

z

€ guente e seco com ventos frescos e o inverno € chuvoso. Possui média

pluviométrica de 1953 mm.

Figura 1: Distrito do Tirirical, Sado Luis, Maranhédo, Brasil. (FONTES: IBGE e

SEPLAN/ MA).

O municipio divide-se em sete distritos sanitarios: Itaqui-Bacanga,
Centro, Tirirical, Vila Esperanca, Cohab, Bequiméo e Coroadinho. O presente
estudo foi realizado em cinco localidades, incluindo bairros, vilas e povoados
que fazem parte do Distrito do Tirirical. A escolha foi baseada nos seguintes
fatores: positividade canina para a doenga, localizacdo em area com
caracteristicas urbanas, semiurbanas e rurais e elevado indice de casos
humanos. As localidades estudadas foram a Cidade Operéaria (ambiente com
caracteristicas urbanas); Cruzeiro de Santa Bérbara, Residencial José
Reinaldo Tavares e Recanto Canaa (ambiente com caracteristicas rurais e

urbanas); Cajupari (ambiente com caracteristicas rurais). Também foi levado
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em consideracdo, na escolha das localidades do estudo, o nUmero de casos
humanos e caninos notificados pelo Centro de Controle de Zoonoses de Sao
Luis, MA. As escolhas recairam sobre o Residencial José Reinaldo Tavares,
pelo fato de ser a maior localidade do distrito do Tirirical com menor niumero de
casos caninos, e sobre o Recanto Canad, porque, dentre as localidades, é a

que apresenta maior nimero de casos humanos.

Amostras e diagndostico laboratorial

Para diagnéstico da infeccdo canina, foram obtidas amostras de cem
animais domiciliados, sintomaticos e assintométicos, de 72 moradias visitadas,
com a seguinte distribuicdo por localidade: Cidade Operéria (21); Cruzeiro de
Santa Béarbara (21), Residencial José Reinaldo Tavares (23); Recanto Canaa
(19) e Cajupari (16). O numero de animais incluidos no estudo por localidade
foi resultante dos moradores que quiseram colaborar com a pesquisa, cujo
somatorio levou a amostra final. As localidades com menor numero de
amostras, caso do Cajupari e Recanto Canaa, sdo as que possuem menor

namero de casas com criacao de caes, 0 que é uma limitacao deste estudo.

Submeteram-se os animais a exames fisicos para observacao de sinais
clinicos ou ndo da leishmaniose visceral canina. Em seguida foram coletadas
amostras de sangue por meio de puncdo da veia cefélica, para realizacdo da
Reacao de Imunofluorescéncia Indireta (RIFI) (BIOMANGUINHOS/FIOCRUZ),
para deteccdo de anticorpos contra Leishmania spp. em soros de céo.
Consideraram-se positivas as amostras com titulacdo 1/40, conforme

preconizado pelo Ministério da Saude. Os ensaios foram realizados nos
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Laboratérios de Anatomopatologia e Virologia do curso de Medicina Veterinaria

da Universidade Estadual do Maranh&o, Campus Paulo VI.

Ficha de investigagéo

Foram preenchidas fichas de investigagéo, junto aos moradores, com 0
objetivo de determinar as varidveis epidemioldégicas que poderiam estar
correlacionados com a ocorréncia da doenca, como proximidade da moradia
com a mata; existéncia de criacdo/abrigo de animais de producdo e animais
silvestres; além de caracteristicas do animal, como sexo, idade, raga, tamanho

e cor do pelo.

Analise estatistica

Realizou-se a associacao entre os resultados da sorologia e as variaveis
pelo qui-quadrado, fazendo uso do programa BioEstat 3.0. A regressdo
logistica multipla foi feita com as variaveis estatisticamente significativas

observadas na andlise univariada, mediante o programa Minitab 14.

RESULTADOS E DISCUSSAO

A analise sorologica demonstrou que, das cem amostras analisadas, 67

(67%) apresentaram-se positivas para Leishmania spp.
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Na determinagdo da soroprevaléncia por localidade, constatou-se que
Cajupari e Cruzeiro de Santa Béarbara apresentaram elevados indices de
positividade, com 94% e 81%, respectivamente. O Residencial José Reinaldo
Tavares mostrou a soroprevaléncia mais baixa (48%). Por fim, nas localidades
Recanto Canaé e Cidade Operaria, observaram-se soroprevaléncias de 53% e

67%, respectivamente.

As localidades mostraram caracteristicas diversas. Cajupari e Cruzeiro
de Santa Barbara localizam-se préximos de matas, com relatos de presenca de
animais silvestres nas imediacdes do domicilio. No Residencial José Reinaldo
Tavares, as residéncias ficam préximas da mata e 65,2% delas ndo possuem
abrigo e criacdo de animais. Também nao foi relatada, pelos moradores, a
presenca de animais silvestres nas proximidades dos domicilios. Na localidade
Recanto Canad, as residéncias sdo proximas da mata e a maioria dos
moradores da localidade relatou presenca de animais silvestres nas
imediacbes dos domicilios, tanto de gambas, também conhecidos como
mucuras, na regido (Didelphis marsupialis), quanto de raposas (Cerdocyon
thous). A Cidade Operaria € uma éarea urbanizada, sem proximidade com a
mata, ndo possui criacdo de animais no domicilio e com poucos relatos de
animais silvestres observados nas suas imediacfes. Tais descricdes foram
importantes para caracterizar o perfil da doenca nas localidades, relacionando-
a com as variaveis epidemioldgicas, buscando identificar areas de maior risco

para a ocorréncia da leishmaniose canina.

A soroprevaléncia elevada encontrada na Cidade Operaria (67%) pode

ser justificada pela expansao que a leishmaniose visceral tem demonstrado no
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ambiente urbano nas Ultimas décadas, o que vem sendo observado no
municipio de S&o Luis, MA (MINISTERIO DA SAUDE, 2006; DINIZ et al.,

2008).

Neste estudo, as localidades Cajupari e Cruzeiro de Santa Barbara
apresentaram o0s maiores indices de positividade, com 94% e 81%,
respectivamente. Ambas sao localizadas préoximas de matas e ha relatos da
presenca de animais silvestres nas imediacfes do domicilio. Alguns estudos
relatam que, em localidades onde ha presenca de animais silvestres nas
proximidades dos domicilios e em habitacbes situadas perto de matas em
areas de ocupacao recente e com condi¢cdes sanitarias insatisfatorias, existe
uma tendéncia para abundancia de vetores e reservatorios, o que contribui
para a manutencao e disseminacao da doencga, revelando alta soroprevaléncia

canina (GUIMARAES et al., 2005; OLIVEIRA, et al., 2006).

A populacédo de cées positivos analisada apresentou maior numero de
animais assintomaticos (58,2%), o que corrobora o que € descrito na literatura
(OLIVEIRA et al., 2001; MADEIRA et al., 2004; ALMEIDA et al., 2009). Dentre
0s sinais clinicos observados nos animais positivos, a linfadenopatia localizada
(linfonodo popliteo) foi o mais frequente, acometendo 27 caes (96,4%). Outros
sinais encontrados foram Ulceras cutaneas (60,7%), onicogrifose (50%), pelo
opaco (25%), ceratoconjuntivite (21,4%), eczema furfuraceo (21,4%), alopecia
(14,2%) e emagrecimento (10,7%). Nao foram observados animais com
formacdes nodulares. Em estudos realizados em Recife, PE, os sinais clinicos
mais frequentes foram Ulceras cutaneas, seguidas de linfadenopatia,

emagrecimento, onicogrifose e oftalmopatias (ALBUQUERQUE et al., 2007).



Tabela 1. Taxa de prevaléncia e varidveis epidemioldgicas associadas a
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soropositividade canina para Leishmania spp. no distrito do Tirirical, Sdo Luis,

Maranhé&o.
Variaveis Prevaléncia OR P IC 95%
+/n(%)

Classificagéo clinica
Sintomatico 28/39 (71,7%) 1,4 0,55 0,60 — 3,43
Assintomaético 39/61 (63,9%)

Sexo®
Macho 37/49 (75,5%) 2,2 0,08 0,89-5,45
Fémea 30/51 (58,8%)

Raca
N&o 59/87 (67,8%) 1,3 0,89 0,39-4,39
Sim 8/13 (61,5%)

Idade
Até 2 anos 26/42 (66,6%) 0,6 0,48 0,29-1,56
>2 anos 41/58 (70,6%)

Tamanho do pelo
Curto 47172 (65,2%) 0,7 0,72 0,29-1,95
Longo 20/28 (71,4%)

Cor do pelo
Claro 41/58 (70,6%) 1.4 0,48 0,64-3,44
Escuro 26/42 (61,9%)

Localidade
J. R. Tavares® 11/23 (47,8%) 0,5 0,27 0,16-1,73
Outras localidades 56/77 (72,7%)
Cidade Operaria® 14/21 (66,6%) 1,0 0,82 0,36-2,38
Outras localidades 53/79 (67%)
C. S. Barbara® 17/21 (80,9%) 3.4 0,04* 1,03-11,26
Outras localidades 50/79 (63,2%)
Recanto Canai® 10/19 (52,6%) 2,1 0,22 0,77-5,92
Outras localidades 57/81 (70,3%)
Cajupari® 15/16 (93,7%) 12,0 0,01* 1,49-96,47
Outras localidades 52/84 (61,9%)

Proximidade da mata®
Sim 42/56 (75%) 0,36 0,18 0,08-1,62
Nao 25/44 (56,8%)

Forma de criacdo
Solto 41/57 (71,9%) 1,7 0,29 0,74-397
Preso 26/43 (60,4%)

Local da criacéo
Domicilio 5/8 (62,5%) 0,8 0,91 0,18-3,6
Peridomicilio 62/92 (67,3%)

Criagdo de animais
Sim 32/46 (69,5%) 1,2 0,77 0,53-2,87
Nao 35/54 (64,8%)

Animais silvestres?®
Sim 38/51 (74,5%) 0,57 0,48 0,12-2,71
Nao 29/49 (59,1%)

Abrigo de animais
Sim 32/45 (71,1%) 1,3 0,61 0,58-3,18
Nao 35/55(63,6%)

* = resultados estatisticamente significativos P > 0,05 / a = variaveis utilizadas na analise
multipla/ n=numero de amostras variavel
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Neste estudo, constatou-se que animais que vivem nas localidades
Cruzeiro de Santa Barbara e Cajupari, ambas localizadas préximas de matas,
tém 3,4 (p= 0,04) e 12,0 (p= 0,02) vezes maior probabilidade de serem
soropositivos para Leishmania spp. do que aqueles que vivem nas outras
localidades estudadas. Desse modo, estratégias de vigilancia epidemioldgica e
controle da doenca devem ser buscadas, visando estabelecer acgbes
especificas direcionadas para essas areas, onde o risco de ocorréncia é maior.
Isso, no entanto, ndo significa deixar de realizar as a¢cbes nas outras areas,

considerando-se que se trata de uma area endémica para LVC.

Também € recomendada a realizacdo de estudos para melhor
compreender o ciclo silvestre da doenca e assim propor solucdes mais efetivas
no controle da doenca. As areas urbanas, como observado na localidade
Cidade Operaria, também sofrem, atualmente, um incremento na casuistica de
leishmaniose. O processo de urbanizacdo da doenca vem se expandindo,
inclusive, para areas densamente povoadas. O grande numero de vetores e
reservatorios € extremamente favoravel para a ocorréncia da doenca, devendo
também ser controlada, evitando o risco para a saude humana e animal (DINIZ

et al., 2008).

N&do se verificou correlacdo entre as outras varidveis estudadas e
soropositividade para Leishmania spp (Tabela 1). Em trabalhos realizados em
Mossord, RN, ndo foi evidenciada diferenga estatisticamente significativa na
positividade dos cées entre o meio rural e urbano. Entre os animais
peridomiciliados, houve maior soroprevaléncia tanto na area rural quanto

urbana, e as fémeas da zona rural foram mais prevalentes (AMORA et al.,
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2006). Nesta pesquisa, notou-se que as areas proximas de matas
apresentaram soroprevaléncia mais elevada. N&o foi evidenciada

predisposicao sexual.

Estudos realizados descreveram que animais de pelo curto tém maiores
riscos de serem infectados por Leishmania. A criagdo de porcos e galinhas
aumenta o risco para a ocorréncia da doenca. Também sugerem que 0 risco
aumenta apos o primeiro ano de vida do animal, permanecendo estavel apds
este. Sexo, raca, grau de confinamento ndo foram fatores significativos para
incidéncia da doenga (MOREIRA et al., 2003). No presente estudo ndo se
observou correlacdo entre a positividade canina com o tamanho do pelo e a
criacdo de outros animais. Contudo, os resultados aqui apresentados estédo de
acordo quanto a auséncia de predisposicdo para a infec¢cdo relacionada ao

sexo, idade, local e forma de criacdo do animal.

A leishmaniose visceral € atualmente um grave problema de saude
publica, apresentando ainda entraves para sua vigilancia e controle, como falta
de padronizacdo dos métodos de diagnostico da infeccdo humana e canina,
discordancia entre os estudos que avaliam o impacto da eliminacdo de caes
soropositivos na prevaléncia da infecgcdo humana, demonstracdo de que outros
reservatérios podem ser fonte de infeccdo da L. chagasi, como os canideos
silvestres e os marsupiais, e a escassez de estudos sobre o impacto das acdes
de controle dirigidas contra os vetores (GONTIJO & MELO, 2004). A ocorréncia
da doenca envolve aspectos biologicos, ambientais e sociais. Uma vez que a
destruicdo das matas pelo homem vem causando um desequilibrio, ocorre um

aumento do numero de casos, favorecendo, assim, a expansao e a urbaniza-
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céo da doenca. Apesar do processo de urbanizagédo, constata-se que sdo as
localidades onde as residéncias tém proximidade com a mata que

apresentaram maior nimero de animais acometidos pela infecgéo.

CONCLUSOES

A soroprevaléncia da LVC é elevada nas localidades estudadas. As
localidades Cajupari e Cruzeiro de Santa Barbara apresentaram 0s maiores
indices de positividade canina. O Residencial José Reinaldo Tavares mostrou a
menor soroprevaléncia. Animais que vivem nas localidades Cruzeiro de Santa
Barbara e Cajupari tém maior probabilidade de serem soropositivos para
Leishmania spp. do que animais que vivem nas outras localidades estudadas.
Com excecdo da localidade, ndo se encontrou correlacdo entre as outras

variaveis estudadas e soropositividade para Leishmania spp.
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ABSTRACT

The emergence of visceral leishmaniasis (VL) is a growing problem for public health
mainly due to demographic and ecological factors. These consist of environmental
changes such as large-scale human migration, poorly-planned urbanisation and
deforestation. The aim of this paper is to describe the main lesions caused by
Leishmania chagasi/infantum. The histopathological analysis showed that the most
frequent ocular lesions in dogs naturally infected with L. chagasi/infantum were: an
inflammatory process in the cornea, in one case affecting the sclerocorneal junction
and congestion. The immunocytochemical study showed occurrence of Leishmania

in both ocular and cutaneous lesions and CD11 receptors.
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INTRODUCTION

The leishmaniasis constitutes a group of diseases that continue to be a significant
public health problem in at least 88 countries (DESJEUX, 2004; DUJARDIN, 2006).
They are anthropozoonosis capable of producing skin, mucocutaneous and visceral
manifestations (FEITOSA et al.,, 2003). It is caused by a protozoan, exclusively
intracellular, that infects cells of the mononuclear phagocytic system of various
animal species. Taxonomically, the causative agent belongs to the order
Kinetoplastida, family Trypanosomatidae, genus Leishmania and subgenus

Leishmania (LAINSON, SHAW, 1987).

The emergence of visceral leishmaniasis (VL) as a growing problem for public health
is due, mainly, to demographic and ecological factors. These consist of
environmental changes such as large-scale human migration, poorly-planned
urbanisation and deforestation (DESJEUX, 2001). Individual factors, such as HIV
infection, malnutrition and also genetic factors are also related to the risk of

contracting the disease (DESJEUX, 2004).

The State of Maranh&o, Brazil, has seen an expansion of the disease predominantly
in the periurban areas of the municipalities located on S&o Luis island (Sao Luis,
Paco do Lumiar and Sdo José de Ribamar) (ALVIM et al., 1986). Canine visceral
leishmaniasis occurs in all the municipalities of S&o Luis Island, with a
seroprevalence that varies between 22.5% and 68% (DIAS et al., 2008, OLIVEIRA et

al., 2006, GUIMARAES et al., 2005; BARBOSA, et al., 2010).

In susceptible dogs, after the skin has been infected the parasite is disseminated

throughout the body, with the subsequent development of the clinical signs of the



54

disease. The immunocompetence of the host is an important factor for the
appearance of the clinical signs, which become evident over a period that varies from
three months to several years (FERRER et al., 1995). The spectrum of lesions
produced by Leishmania depends on the virulence of the parasite, as well as on the
immune response of the host (GREVENLINK & LERNER, 1996; DAVIES et al.,

2003).

Garcia-Alonso et al. (1996) confirmed the existence of a specific IgG in the aqueous
humour, although this was not correlated with the serum; in their histopathological
study, the same authors observed lesions in various structures: inflammatory zones
in the ciliary processes, ciliary bodies, limbus (sclerocorneal zone), iris and lachrymal
ducts. Ciaramella et al. (1997) reported that of 150 dogs with VL, 16% presented
ocular signs with the lesions found including examples of keratoconjunctivitis, uveitis

and panophthalmitis.

The objectives of this investigation were the histological and histochemical analysis
of cutaneous and ocular lesions in dogs with visceral leishmaniosis, correlating the

presence of ocular lesions with the humoral response and clinical manifestations.

MATERIAL AND METHODS

A total of 40 dogs of undefined breed, with thirty of them seropositive for Leishmania
sp. and 10 animals seronegative, all of which died as a result of other pathologies.
The seropositive animals were divided in three groups: 10 symptomatic animals (that
presented more than three clinical signs compatible with canine visceral
leishmaniasis), 10 oligosymptomatic animals (animals with one or two clinical signs)

and 10 asymptomatic animals (clinically healthy animals) (MANCIANTI, et al., 1988).
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The animals were killed in accordance with standard ethical procedures and during
necropsy fragments of skin, eye, spleen and lymph node were collected, which were
fixed in 4% paraformaldehyde. After fixing the material was processed for embedding
in paraffin. Sections of 5 um in thickness were stained with haematoxylin and eosin

(HE).

The macroscopic characteristics of the eye ball, spleen, skin, lymph nodes and bone
marrow were noted. The organs were weighed (except bone marrow) and fragments
were collected to produce smears as negative “imprints” on microscope slides in
order to calculate the level of parasitism in terns of Leishman-Donovan units (LDU)

as were described by GENARO et al. (1990) and LIMA et al.( 2004).

Immunocytochemical procedures were carried out using normal goat serum, diluted
1:50 to prevent non-specific binding. The following monoclonal antibodies (Mabs)
were used: canine anti-CD18, anti-CD11b, and anti-CD11c produced in mice, of the
IgG1 subtype (MOORE et al., 1990). Amastigote forms of Leishmania in the various
tissues were stained using serum from infected dogs. The secondary antibody was a
biotinylated rabbit anti-mouse (IgG1), at a dilution of 1:100 (DAKO® kit) (TARUFI et

al., 2004).

The streptavidin-peroxidase complex used was from a DAKO® kit. Negative
controls,where performed by substituting mouse serum by PBS for the primary
antibody at a dilution of 1:50,they were included on one slide in each batch for CR3
labelling. In the case of Leishmania staining serum from dogs not infected by

Leishmania, and/or PBS was used.
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RESULTS

The main clinical signs presented by the polysymptomatic animals were hypertrophy
of the lymph nodes and onychogryphosis (90%); ocular secretions and ulcers (80%);

pale mucosa and alopecia (70%); cachexia and furfuraceous desquamation (60%).

Histopathological analysis revealed that the most frequent ocular lesions among
symptomatic dogs were: inflammatory infiltrates in the cornea, congestion and an

inflammatory infiltrates comp

osed mainly of plasm cell and macrophages in ciliary body and iris, which clinically

characterises anterior uveitis. No parasites were observed by this technique.

In the oligosymptomatic animals, we also observed a lymphoplasmocytic
inflammatory process in the ciliary body, and congestion in the region below the
pigmented epithelium of the retina. The animals in the control group (seronegative)
did not present any ocular lesions. The Immunocytochemical analysis revealed
labelled Leishmania in skin and ocular lesion from polysymptomatic dogs. In regard,
the lymphocyte subsets just CD11b was observed in the inflammatory infiltrates in

both skin and ocular lesions (Figure 1-A).

Figure 1 A: amastigotes of Leishmania in macrophage from bone marrow (bar 25 pm ) Giemsa
stain; B: Labelled amastigotes in corneal tissue (bar 50 pm); C: CD11 receptor immunostained
in corneal tissue (bar 50 ym).
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Amastigote forms of Leishmania were found just bone marrow (figure 1-B), spleen
and lymph nodes aspirates of polysymptomatic dogs. The results of LDU are

presented in Table.

Table: Results obtained in LDU analysis in polysymptomatic dogs.

Animal Bone Spleen Lymph Node
Marrow

03 0.13 7.00 8.64

05 0.23 30.28 2.85

11 0.31 27.10 3.32

DISCUSSION

The most frequent clinical sign in approximately 80% of cases was generalised
lymphadenopathy. Alopecia and desquamation, skin ulcers and the formation of
crusts were the main cutaneous signs observed in the majority of animals. Cachexia
and weight loss were observed in only 20% of the cases. Guimaraes et al. (2005),
studying dogs from S&o José de Ribamar, Maranhao, found that the most frequent
clinical signs were skin lesions (ulcers on the ear, alopecia, onychogryphosis and
furfuraceous desquamation). Calabrese et al. (2010) reported an accentuated
inflammatory reaction and low load parasite in the skin of polysymptomatic dogs from

VL, from S&o Luis Island, Maranhao.
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Ciaramella et al. (1997) and Koutinas et al. (1999) reported a percentage of
approximately 16% ocular lesions, with the most frequent types being
keratoconjunctivitis, uveitis and panophthalmitis. These findings confirm that
Leishmania can cause ocular lesions, and such lesions may often be confused with

other eye pathologies.

A quantitatively more intense parasitism was noted in the samples of lymph node and
spleen compared to the samples of bone marrow, while the parasite was not
observed in skin samples. Despite this region be known as hyperendemic for canine
visceral leishmaniasis, it is inexplicable the why dogs from this region presented a

low load parasite as also described by Calabrese et al. (2010).

Dias et al. (2008) working in other locality of Sdo Luis Island found that just 7.14% of
dogs gave a positive result on the parasitological examination of bone marrow.
Andrade et al. (2002) did not detect the parasite in bone marrow aspirates or in
histopathological examinations performed on samples of spleen and lymph nodes
from infected adult dogs. By contrast, Silva et al. (2001) and Reis et al. (2006), in
studies carried out in Belo Horizonte, Minas Gerais, described high parasite loads in

these organs.

In work by Solano—Gallego et al. (2001) the parasite DNA was detected in 63 dogs in
at least one of the three tissues investigated: bone marrow (17%), conjunctiva (32%)

and skin (51%).

Similarly, Reis et al. (2006) found that asymptomatic dogs presented an LDU of
7246, 1104 and 2564 amastigotes/1000 nucleated cells in skin, bone marrow and

spleen, respectively. The authors considered these results are low when compared
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to the LDU, and suggested that the data support the theory that asymptomatic dogs

play an important role in the transmission of the infection.

Sanchez et al. (2004) calculated the LDU of samples of spleen and lymph nodes of
naturally-infected dogs in Venezuela, obtaining a mean of 747 for the liver of dogs
with clinical signs of the disease and 399 for those that were asymptomatic, while in
samples of spleen they observed LDU of 238 and 90 for symptomatic and
asymptomatic dogs, respectively. Meanwhile, an immunocytochemical analysis
performed by the same authors also showed the presence of CD11 receptors and

the proportion and distribution of immunocompetent cells in the liver and spleen.
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Introduction

Babesiosis is an important tick-borne disease of dogs worldwide (Boozer and
Macintire 2003), which is caused by intraerythrocytic protozoan parasites belonging
to the genus Babesia (Irwin 2009). Nowadays, Babesia canis and Babesia gibsoni
are recognized as the two species that cause canine babesiosis, a clinically
significant hemolytic disease of dogs (Yamane et al. 1994; Lobetti 1998). Three
subspecies of B. canis have been proposed (Uilenberg et al. 1989). B. canis rossi,
transmitted by the tick Haemaphysalis leachi in South Africa and causing a usually
fatal infection in domestic dogs even after treatment; B. canis canis, transmitted by
Dermacentor reticulatus in Europe and showing a more variable pathogenicity; and
B. canis vogeli, transmitted by Rhipicephalus sanguineus in tropical and subtropical
countries, and leading to a moderate, often clinically unapparent infection (Uilenberg

et al. 1989; Hauschild et al. 1995; Zahler et al. 1998; Caccio et al. 2002).

Previous molecular studies carried out with samples from infected dogs in
Brazil have shown that B. canis vogeli was the etiological agent involved in all cases
(Passos et al. 2005). However, recently a few cases of B. gibsoni infection have been
molecularly characterized in dogs in Brazil (Trapp et al. 2006). Although there have
been several recent studies on canine babesiosis in many states of Brazil (Dell-Porto
et al. 1993; O’Dwyer 2000; Furuta et al. 2004; Trapp et al. 2006; Costa-Junior et al.

2009), no information is available in animals from Maranh&o State.

Since climatic and geographic conditions may play an important role in
transmission of tick-borne pathogens (Friedhoff 1988), these parameters should be
taken into consideration during epidemiological surveys. Usually, the diagnosis is

made on size and morphological appearance of the intra-erythrocytic forms in
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peripheral blood smears. However, the parasitaemia is usually very low or the
parasite is not detectable in blood smears, serodiagnostic methods are chosen for

epidemiological studies (Levy et al. 1987).

The knowledge of the frequency and distribution of dogs as potencial carriers
of Babesia has significant epidemiological value (Yamane et al. 1994).
Seroepidemiological investigations are fundamental in the evaluation of the current
status of the disease and in determining the associated factors for the animal
population. On the basis of such information, effective control measures can be
planned and implemented (Maia et al. 2007). The aim of the present study was to
determine the seroprevalence of Babesia infections in animals of pure breeds, and

their associated factors in dogs from Séo Luis Island, Maranhéo, Brazil.

Materials and Methods This study was performed in S&o Luis Island, Maranh&o
state, located 2° 46' South and 44° 22' west. The climate is tropical semi-humid, with
an average of 1900 mm of rainfall per year and. Average temperatures of 26° C, with
small annual variation (Nucleo Geoambiental 2002). The vegetation is composed of

fields and salt marshes, with patches of savanna, and mangrove.

The number of samples to be collected was calculated based on an estimated
prevalence of 53.2%, which observed in Diniz et al. (2004), with a confidence interval
of 95% and an error margin of 15% (Centro Panamericano de Zoonosis 1973), giving

a total of 150.2. However, an extra of 11.2% samples was collected.

It was randomly selected 167 pure breed animals, 58 large breeds, 55 medium
breeds and 54 small breeds. The breeds involved in the study were boxer,

dachshund, doberman, brazilian fila , pinsher, pit bull, Rottweiler, and shitzu,



68

yorkshire. During the collection was filled out to a questionnaire to better understand

the relationship between host, vector and environment of each animal.

From each animal 3 ml of blood were collected by venipuncture (jugular or
cephalic vein). The samples were placed in vacutainer tubes without anticoagulant,
centrifuged at 3000 rpm for five minutes. Sera were frozen at -20°C until the
serological tests for detection of anti-Babesia. The research of anti-Babesia was

performed as described by IICA (1987). Titers = 1: were considered positive 40.

The results were analyzed by 2 x K contingency tables of exposure variables.
The outcome variable was seropositivity to B. vogeli and the independent variables
were: age (<2 years, 2 to 5 years, >5 years old), sex (male, female), breed (boxer,
daschund, doberman, fila brasileiro, pinsher, pit bull, rotweiller, shitzu, yorkshire), hair
(long, short), frequency of treatment of hair (weekly, monthly), local of acquisition of
animals (veterinary clinic or pet shop, kennels), aim of rearing (commercial,
company, guard), local of rearing (outside of house, inside of house), environment

control of tick (yes, no), and if the dog had access to street (yes, no).

Odds Ratios (OR) and P-values were calculated separately for each variable
using the BioEstat software (Ayres et al 2003), and logistic regression was performed

with P-value <0.20 of variables in univariate analysis using Minitab 15 for Windows®.
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Results and Discussion The serological analysis for babesiosis showed that the
167 samples analyzed, 41 (24.5%) were positive for Babesia canis vogeli. The
variables age, sex, hair, frequency and who made of treatment of hair, aim of rearing,
local of rearing, environment control of tick, and if the dog had access to street did
not constitute associated factor to seroprevalency of B. canis vogeli. However,
animals Yorkshire terrier showed a direct relationship with prevalence of Babesia
infection, these dogs were 3.7 times (P=0.00, 95% CI 1.39-10.23) more likely to be

seropositive than dogs of others breeds (Table).

It is known that the dynamic of tick populations is dependent on climatic
conditions and affects transmission, as well as the biological cycle of the Babesia
parasites and consequently its maintenance in nature (Friedhoff 1988). Sdo Luis
Island presents favorable conditions for the life cycle of vector and consequently the
Babesia infection. High rates of infection with B. canis vogeli in urban areas of the
tropics is due to the environmental conditions present in developing and maintaining

populations of the tick Riphicephalus sanguineus (Passos et al. 2005).

Dogs that develop resistant to R. sanguineus can show substances on the
skin or in the serum that inhibit the conclusion of a blood meal by the tick (Waladde
and Rice 1977). This susceptibility varies among the breeds of dogs (Louly et al.
2009). Beside the susceptibility of the dog, genetic factors of hosts can act as natural
protective elements (Johnston et al. 1978; Levy et al. 1982). Differences in
susceptibility to both the vector tick and the Babesia infection are involved, varying
the rate of infection among the breeds (Martinod et al. 1986; Taboada and Merchant
1997). In the present study dogs York Shire terrier were 3.7 times more likely to be

seropositive than dogs of others breeds, which are confirmed by Martinod et al
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(1986) that found Cocker Spaniel, Griffon, Yorkshire terrier, Doberman, Pekinese
more susceptible to B. canis vogeli infections than Beagle, Fox terrier, and

Daschund.

Other hypothesis about the susceptibility between breed and tick borne
infection are the aim and local of rearing, and access to street. This relationship was
reported by Bastos et al. (2004) in a Babesia study and by Lindenmayer et al. (1991)
in a serosurvey of Lyme disease, but this hypothesis not was demonstrate in the
present study, which is confirmed in many other studies (Martinod et al. 1986;

Yamane et al. 1994; Ungar de Sa et al. 2007).

The age is an important determinant of resistance, where young dogs are
more susceptible to babesial infection than adults (Taboada and Merchant 1997),
however the prevalence increases with age, demonstrating an increasing risk of
contact with the vector (Ribeiro et al. 1990) but usually has no statistical difference
(Martinod et al. 1986; Bobade et al. 1989; Ungar de S4& et al. 2007). The results from
the present study indicate that canine babesiosis caused by B.canis vogeli is
endemic in S&o Luis Island and Yorkshire terrier dog is more likely to be soropositive

than those of other breeds.
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Table - Prevalence rates, and factors associated with Babesia vogeli infections in pure breed

dogs living in

Sao Luis Island of Maranhao, Brazil, 2008.

Variable Serology
% Prevalence (+/n) OR P-value 95% ClI

Age

<2 years 18.52 (5/27) Ref. Ref. Ref.

2 - 5years 26.15 (34/130) 1.55 0.55 0.54-4.43

>5 years old 20.00 (2/10) 1.10 0.71 0.17-6.84
Sex

Female 23.94 (17/71) Ref. Ref. Ref.

Male 25.00 (24/96) 1.05 0.48 0.51-2.16
Breed

Mongrel 17.00 (17/100) Ref. Ref. Ref.

Boxer 10.00 (2/20) 0.54 0.65 0.11-2.55

Daschund 21.05 (4/19) 1.30 0.92 0.38-4.41

Doberman 25.00 (5/20) 1.62 0.59 0.52-5.08

Brazilian Fila 30.00 (6/20) 2.09 0.29 0.70-6.22

Pinsher 10.00 (2/20) 0.54 0.65 0.11-2.55

Pit Bull 18.75 (3/16) 1.12 0.85 0.28-4.38

Rotweiller 22.22 (4/18) 1.39 0.84 0.40-4.76

Shit Zu 33.33 (5/15) 2.44 0.25 0.74-8.05

Yorkshire Terrier 52.63 (10/19) 3.77 0.00 1.39-10.23
Hair

Short 19.55 (26/133) Ref. Ref. Ref.

Long 44.12 (15/34) 0.84 0.85 0.12-5.88
Treatment of hair

Weekly 28.79 (19/66) Ref. Ref. Ref.

Monthly 21.78 (22/101) 0.68 0.39 0.33-1.40
Local of acquisition

Veterinary clinic 22.03 (13/59) Ref. Ref. Ref.
or Pet Shop

Kennels 25.93 (28/108) 1.23 0.71 0.58-2.62
Aim of rearing

Commercial 15.00 (3/20) Ref. Ref. Ref.

Company 28.79 (19/66) 2.29 0.34 0.60-8.73

Guard 23.46 (19/81) 1.73 0.60 0.45-6.57
Local of rearing

Outside of house 20.00 (22/110) Ref. Ref. Ref.

Inside of house 33.33 (19/57) 1.23 0.72 0.38-3.94
Environment control of ticks

Yes 28.04 (30/107) Ref. Ref. Ref.

No 18.33 (11/60) 0.57 0.22 0.26-1.25
Access to street®

No 33.33 (1/3) Ref. Ref. Ref.

Yes 24.39 (40/164) 0.64 0.74 0.05-7.30

Overall prevalence

24.55 (41/167)

+: Number of positive animals; n: number of samples per variable; OR: Odds Ratios; P-value: probability;

95% CI: 95% Confidence

Interval; Ref.: variable used as a reference value; a: If the dog have access to street.
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Abstract

Canine Babesiosis and Canine Visceral Leishmaniasis are vector-borne parasitic
diseases. In both diseases, canine are competent reservoir they can serve as
available source of nutrition for blood-feeding arthropods. This study assessed
canine babesiosis and canine visceral leishmaniasis from urban and rural area by
PCR assays and determined the co-infection of both diseases. Here two hundred
and thirty-four dogs from the S&o Luis Municipality, Maranhdo State, in
northeastern Brazil, from urban and rural area were included, which were selected
based on convenience and availability studied. Independent the studied area the
results showed that 16.66% were found positive only for Babesia canis vogeli and
23.93% only for Leishmania infantum and 3.84% presented DNA for both
parasites. This study confirmed the presence of co-infection of B. canis vogeli and
L. infantum only in the urban area of S&o Luis Maranhdo State, although both

parasites were found in rural and urban areas.

Key words: Canine Babesiosis, Visceral Leishmaniasis, co-infection, Babesia

canis vogeli, Leishmania infantum
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Background

Canine Babesiosis and Canine Visceral Leishmaniasis are vector-borne parasitic
diseases. In both diseases, canine are competent reservoir they can serve as
available source of nutrition for blood-feeding arthropods (16).

Canine Visceral Leishmaniasis (CVL) is caused by Leshmania infantum (sin
Leishmania chagasi) and it affects millions of dogs in Asia, North Africa, Europe
and South American (18). In Brazil it was initially reported in rural areas, however,
since eighty decade this disease has been described in urban area, including in
the capital of several Brazilian states (10, 20, 21). This urbanization has been
considered one of the major worldwide risk factors for leishmaniasis and largely
contributes to the persistence of the burden of the disease (6, 9). The parasites
transmitted by sandfly bite infect macrophages of mononuclear phagocytic system.
Babesia spp is intraerytrocitic parasite transmitted by tick bite. Depending the
Babesia species the clinical picture may range since sublinical condition to fatal
disease (2). Babesia canis and Babesia gibsoni are recognized as the two species
that cause canine babesiosis. Three subspecies of B. canis have been proposed:
B. canis rossi, transmitted by the tick Haemaphysalis leachi in South Africa and
causing a usually fatal infection in domestic dogs even after treatment; B. canis
canis, transmitted by Dermacentor reticulatus in Europe and showing a more
variable pathogenicity; and B. canis vogeli, transmitted by Rhipicephalus
sanguineus in tropical and subtropical countries, and causing to a moderate, often
clinically unapparent infection. In Northeastern Brazil, Babesia canis vogeli has

been incriminated as the causative agent of canine babesiosis (14, 17).
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Materials and Methods

Study Area

This study was performed in Sdo Luis Island, Maranhdo state, located 2° 46
South and 44° 22' west. The climate is tropical semi-humid, with an average of
1900 mm of rainfall per year and. Average temperatures of 26° C, with small
annual variation (13). The vegetation is composed of fields and salt marshes, with

patches of savanna, and mangrove.

Animals and samples

Two hundred and thirty-four dogs from the Sao Luis, municipality (134 from urban
area and 100 from rural area) were included in the study, which were selected
based on convenience and availability studied. The procedures were approved by
ethical committee (Protocol 022/2007 CEEA - Comité de Etica da Universidade
Estadual do Maranh&o).

The dogs were clinically examined and an epidemiological questionnaire was
applied in order to obtain information about breed, age, sex, hair, absence or

occurrence of ectoparasites.

DNA extraction and PCR assays for Babesia and Leishmania

DNA was extracted from 300uL of whole blood employing the Wizard® Genomic
DNA Purification kit (Promega), following the manufacturer's recommendations.
PCR reactions were performed for L. infantum according to Lachaud et al (2002),
by amplifying a 145 pb fragment and performed for B.canis according to D’agnone

et al (2009). Primers were used Lshl (5 CTTTTCTGGTCCCGCGGGTAGG-3’) e
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Lsh2 (5-CCACCTGGCCTATTTTACACCA-3), for L. infantum and Piro-A (5’-AAT
ACC CAA TCC TGA CAC AGG-3’) e Piro-B (5-TTA AAT ACG AAT GCC CcCC
AAC-3’), derived from 18S rRNA gene for all subspecies of B. canis. The PCR
products were then subjected to agarose gel electrophoresis in 1.3% for B. canis
and 1% for L. infantum (5, 11).

The reactions were processed in 0.5 mL tubes employing final volume of 25mL,
and 4mL of solution DNA testing of samples and 21 mL of reaction buffer Master
Mix® (Promega) containing 50 units / mL Taq DNA polymerase supplied in a
Property reaction buffer (pH 8.5), 3.0 mM MgCI2, 400uM of each dNTP (dATP,
dGTP, dCTP, dTTP), 1.5 mM of each primer (Invitrogen™) and nuclease-free
water to complete the final volume. The material was incubated in thermocycler
Biocycle, using the following sequence of 49 cycles for L. infantum and 30 cycles
for B. canis. The gel will be subjected to electrophoresis and stained with a
solution of ethidium bromide. The visualization of amplified products will be held

on UV transilluminator.

Results

In two hundred and thirty-four dogs from the Sao Luis, municipality, the results
showed that 16.66% were found positive only for Babesia canis and 23.93% only
for Leishmania infantum and 3.84% presented DNA for both parasites.

Comparing the PCR survey for Babesia and Leishmania was observed a statistical

difference between urban and rural area (Table 01).
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The Table 02 showed that age, sex and hair type did not constitute as risk factors
for both diseases. However, it interesting to point out that despite that statistical
analysis showed that age was not significant, animals with age ranging 6 months
and two years old seemed to be more susceptible than animals older.

In regard the ectoparasites was observed that 56% of animals were parasitized by
ticks. The statistical analysis confirmed that in this study the absence of tick
constituted a protection factor for the Babesia canis infection.

Despite that difference of samples obtained in rural (n=100) and urban (n=134)
area the results reinforce that leishmaniais nowadays is expansion in urban area
mainly in developing countries. Environmental degradation and especially the lack
of sanitation, that has been associated with the recent migration of rural
populations to urban suburbs, are believed to have contributed to the urbanization

of the disease as well as the adaptation of the inset vector.

Discussion

Serological studies carried out in Sdo Luis Island showed that frequency of
antibodies against Leishmania ranges 22.5% to 67% (1, 9). Study performed in
Argentina show that PCR survey in peripheral blood was 21.1%, but the
combination of peripheral blood and lymph nodes smears PCR showed a rate
close to serological result (4). The sensitivity of PCR method may depend not only
on the targeted multicopy-sequence small-subunit rRNA gene but also on the type
of biopsy material and protocol used (15).

Regarding the rate of animals positive for Babesia by PCR was similar to

serological data obtained by Carvalho Filho (3), which reported a seroprevalence
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of 24.5% in pure breed dogs from S&o Luis Municipality. In this cause the similarity
between these techniques could be related to predilection of the Babesia to
erythrocytes, favoring a higher concentration of parasite in peripheral blood. This
does not occur with Leishmania that prefers macrophages of organs of the
mononuclear phagocyte system then, just a few numbers of parasites is found in
blood stream.

Although several authors had been reported an association to seropositivity for
Leishmania here no risk factor was observed for both parasites (7, 8, 12). On the
other hand, considering that babesiosis is tick-borne disease, the absence of one
was confirmed as protector factor for Babesia.

A low rate of co-infection (3.84%) between Leishmania and Babesia was observed
in the present study. In Brazil, researchers employing serological methods did not
observed co-infection. Recent studies reported 2.6% and 13.3% rate of co-
infection in Spain and Portugal, respectively (2, 22).

This study confirmed the presence of co-infection of Babesia canis vogeli and
Leishmania infantum only in the urban area of Sdo Luis Municipality, Maranhao
State, northeastern Brazil, although both parasites were found in rural and urban
areas. This result show that the vectors of these parasites are well adapted to
urban environment and high density of these insects has contributed to the
expansion of diseases that until 30 years ago were considered diseases of rural
area. The urbanization of disease such as dengue, malaria and visceral
leishmaniasis are related to the emergence or reemergence of their vectors (23).
Although studies show that change climate, land use and transport can interfere
with in the emergence of a pathogens, this mechanism is not very well understood

(19).
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The frequency of Babesia canis vogeli was higher in urban area, whereas
Leishmania infantum DNA detection showed no statistically significant differences
between rural and urban areas. This is one of the first studies to demonstrate co-
infection using molecular detection (PCR). Despite the low rate of co infection, it is
an interesting finding since the simultaneous occurrence of two parasites can lead
to the worsening of animal health, which can develop a severe form of one these
diseases. Considering, the high endemicity for canine visceral leishmaniasis and
favorable climate for the development of the tick that transmits Babesia canis one

would expect a higher rate of co infection.
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Table 1 Results of PCR assays for Leishmania infantum and Babesia canis

vogeli and co-infection in canine from urban and rural area.

B. canis L. infantum l.infantum
+B.canis

Urban area 26.12 23.88 6.71

(35/134) (32/143) 9(/134)
Rural area 4 24 -

(4/ 100) (24/100) (0/ 100)
Urban 16.66 23.93 3.84
+ (39/ 234) (56/ 234) (9/ 234)

Rural area
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Table 2 Univariate analysis for Leishmania infantum, Babesia canis vogeli

and co-infection in canine from urban and rural area

Variables L. infantum and B. canis vogeli
Positive animals
L. infantum
Age samples L. infantum B. canis + P
B. canis value
n % n % n %
=6months<2years 106 25 23.58 22 20.75 6 5.66
2 2 < byears 70 19 27.14 10 14.28 1 1.42 0.5779
> 5 years 58 12 20.68 7 12.06 2 3.44
Positive animals
L. infantum
gender samples L. infantum B. canis + P
B. canis value
n % n % n %
Male 139 29 20.86 22 15.82 6 431
0.68
Female 95 27 28.42 17 17.89 3 3.15
Positive animals
L. infantum
hair type samples L. infantum B. canis + P
B. canis value
n % n % n %
short 188 49 20.06 30 15.95 7 3.72
0.3747
long 46 7 15.21 9 19.56 2 4.34
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CONSIDERACOES FINAIS

A Leishmaniose visceral canina e babesiose sdo doencas de grande importancia na

clinica veterinaria, que podem limitar a criacdo de cées;

Apesar das duas doencas serem endémicas nas localidades estudadas, a taxa de

coinfeccao foi baixa;

A Leishmania chagasi causa lesfes oculares e deve ser considerada em diagnéstico

diferencial principalmente quando houver quadros de ceratite;

As alteracdes do meio ambiente e as condi¢des sanitarias precarias contribuem para

a manutencao e a disseminacao da leishmaniose.

Dentre as racas estudadas, a Yorkshire terrier apresentou uma maior

soroprevaléncia para infecgdo por B.canis vogeli.
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