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RESUMO

JORGE, Sérgio. Identificagdo Molecular e Perfil Sorolégico de Leptospira spp.
Isolada de Gambés-de-Orelha-Branca (Didelphis albiventris) no Sul do Brasil.
2009. 56f. Dissertacao (Mestrado) - Programa de PoOs-Graduacdo em Veterinaria.

Universidade Federal de Pelotas, Pelotas.

A Leptospirose € uma antropozoonose de ocorréncia mundial, particularmente
nos paises em desenvolvimento, causada por bactérias do género Leptospira.
Vérias espécies de marsupiais e didelfideos sdo consideradas suscetiveis a infeccao
causada por uma grande variedade de sorovares patogénicos de Leptospira spp.
tendo sido considerados possiveis hospedeiros deste agente. Neste trabalho foram
coletadas amostras de soro e urina de 33 gambas-de-orelha-branca (Didelphis
albiventris), capturados em diferentes regides dos municipios do Capéao do Leéo e
Pelotas, no sul do Brasil, com o objetivo de detectar anticorpos e isolar leptospiras.
As amostras de soro foram testadas por aglutinacdo microscépica (MAT), utilizando
58 sorovares de Leptospira spp. e 1 de Leptonema. Para o isolamento, amostras de
urina foram inoculadas em meio de cultura EMJH enriquecido com 10% de
suplemento Difco®. Um sorovar patogénico foi obtido da urina, sendo o primeiro
isolado do pais para esta espécie, e foi caracterizado quanto ao género e
patogenicidade por PCR utilizando primers para os genes 16S rDNA e Lipl32. A
técnica de sequenciamento parcial do gene rpoB foi utilizada para identificar a
espécie genbmica. A cepa isolada pertence a espécie L. borgpertersenii,, que
juntamente com L. interrogans sdo as principais causadoras de doenca em
humanos. Anticorpos anti isolado de gamba foram avaliados em amostras
soroldgicas de 60 cédes, 60 bovinos, 60 humanos e dos 33 gambas capturados
através da MAT. Os soros humanos apresentaram reacédo de 3,3% (2/60), 28,33%
(17/60) em soros caninos, 1,67% (1/60) em soros bovinos e 36,36% (12/33) em

soros dos gambas capturados no estudo. Esses dados sugerem o envolvimento do



gamba-de-orelha-branca na manutencéo de leptospiras no ambiente, uma vez que
estando infectados por sorovares patogénicos podem eliminar o agente pela urina e

infectar direta ou indiretamente animais domésticos e conseqiientemente o homem.

Palavras chave: Leptospirose, gamba-de-orelha-branca (Didelphis albiventris),

zoonose, PCR, sequenciamento gene rpoB



ABSTRACT

JORGE, Sérgio. Molecular Identification and Serological Profile of Leptospira
spp. Isolated of White-Eared-Opossum (Didelphis albiventris) in South of
Brazil. 2009. 56f. Dissertacdo (Mestrado) - Programa de POs-Graduacdo em

Veterinaria. Universidade Federal de Pelotas, Pelotas.

Leptospirosis is a zoonotic disease that occurs all over the world, particularly
in developing countries, caused by bacteria of the genus Leptospira. Several
marsupial species are considered susceptible to infection caused by a wide variety of
Leptospira serovars, acting as reservoirs. In this work were collected serum and urine
samples of 33 White-eared opossum, trapped within distinct locations of Capéo do
Ledo and Pelotas cities, in the South of Brazil, aiming to detect antibodies and to
isolate leptospires. Serum samples were screened against a panel of 58 Leptospira
spp and Leptonema illini serovars using the microscopic agglutination test (MAT). To
attempt isolation, urine samples from all animals were inoculated in culture
medium.EMJH enriched with 10% of supplement Difco® One pathogenic serovar
was isolated after two months of inoculation, and is first isolate the country for this
animal species and was characterized by PCR using primers for 16S and Lipl32
genes. The technique of partial sequencing of the rpoB gene was used to identify the
genomic specie. The isolated strain belongs to the specie L. borgpetersenii, which
along with L .interrogans are the main cause disease in humans. The isolate, was
tested on MAT using dog, cattle and human sera. Cut off titer of 50 was used for
domestic animal sera and 25 for human and opossum sera. Both human and animal
sera presented agglutination on MAT to isolated strain corresponding to 3.3% (2/60),
28.33% (17/60) and 1.67% (1/60) in human, dog and cattle sera, respectively. The
opossum sera presented 36.36% (12/33) of reaction. These findings suggest a
probable white-eared opossum role in the maintenance of pathogenic Leptospira on

the environment since low titer sera and urine elimination were observed. These



animals could be important reservoirs of Leptospira serovars for human and

domestic animals.

Key words: Leptospirosis, White-eared opossum (Didelphis albiventris), zoonosis,
PCR, rpoB sequencing.



1 INTRODUCAO

1.1 A Leptospirose

As espiroquetas constituem um grupo unico de bactérias em termos de sua
evolucdo, sdo agentes causadores da doenca de Lyme, sifilis e leptospirose.
(Cerqueira, 2009) A leptospirose é uma zoonose de ocorréncia mundial, transmitida
ao homem através da agua contaminada ou de exposicdo direta a urina de animais
infectados (Bush, 1970; Levett 2001). O agente causador da leptospirose sao
bactérias do género Leptospira, onde estdo inclusas espécies saproéfitas e
patogénicas (Levett, 2001). Ao atingirem a corrente circulatoria as leptospiras
multiplicam-se. A fase de bacteremia pode durar de 1 a 7 dias, e € concominante
com o aparecimento de sintomas como febre e dores musculares (Faine et al, 1999;
Bharti et al, 2003). E uma doenca de grande importancia social e econdmica por
apresentar elevada incidéncia em determinadas areas e sua letalidade pode chegar
em até 40% dos casos mais graves (Ministério da Saude, 2002).

No Brasil, a leptospirose € uma doenca endémica com seério risco a saude
publica. A manutencéo de leptospiras em regides rurais e urbanas é favorecida pelo
clima tropical associado a uma enorme populacdo de roedores, acumulo de lixo,
excesso de caes errantes e crescimento desordenado dos centos urbanos (Ko et al.,
1999).

O diagnéstico laboratorial da leptospirose € baseado principalmente na detecc¢éo
de anticorpos circulantes no sangue aproximadamente de 5 a 7 dias apds o inicio
dos sintomas. A técnica padrdo de diagndstico, chamada soroaglutinacdo
microscopica (MAT), que pode ser realizada com antigenos vivos ou formolizados, e
tem sido utilizada tanto em soros animais como de humanos (Faine, 1999; Levett,
2001).
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1.1.1 Agente etioldgico, taxonomia e classificagéo

As bactérias do género Leptospira sdo espiroquetas aerdbicas obrigatorias,
helicoidas flexiveis e espiraladas (Faine, 1994, Ministério da Saude, 2002).
Possuem dois filamentos axiais com insercdes polares que estdo localizados no
espaco perimplasmatico (Faine, 1994). O género Leptospira era dividido em mais de
300 sorovares pertencentes a duas espécies: L. interrogans sensu lato e Leptospira
biflexa sensu lato, contendo as cepas patogénicas e saprofitas, respectivamente
(Cerqueira, 2009), estas duas espécies eram classificadas baseado nas reacdes
soroldgicas. Posteriormente, as espécies de Leptospira foram classificadas por
homologia no DNA, e, dentro de cada espécie, varias sorovares sao reconhecidos
(Quinn et al, 2005).

Nas diferentes espécies de Leptospira, encontram-se sorovares
antigenicamente relacionados, que constituem os sorogrupos. Ja foram descritos
centenas de sorovares, distribuidos em 29 sorogrupos (Faine et al., 1999) Isolados
sorologicamente indistinguiveis podem pertencer a espécies totalmente diferentes,
de acordo com a classificacdo genética (Feresu et al., 1999; Brenner et al., 1999).
Os estudos das caracteristicas genéticas tém conduzido a varias espécies dentro de
L. interrogans lato sensu: L. interrogans strictu sensu; L.santorosai; L. weilii; L.
inadai; L. wolbachii; L. borgpetersenii; L. kirschneri; L. meyeri e L. noguchii (Yasuda,
1987; Ramadass et al., 1992), sendo que L. interrogans e L. borgpetersenii séo as
principais responséaveis pela doenga em humanos em todo o mundo (Dolhnikoff et
al., 2007; Isturiz et al., 2006). A hibridizacdo DNA-DNA é amplamente utilizada como
padrdo-ouro para a determinacao da espécie em procariotos (Cerqueira, 2009). Os
resultados da hibridizacdo de DNA-DNA mostraram que no género Leptospira estao
incluidas 20 espécies (Brenner et al, 1999)

Dentre os fatores ligados ao agente etiolégico, favorecendo a persisténcia dos
focos de leptospirose, especial destaque deve ser dado ao elevado grau de variacédo
antigénica, a capacidade de sobrevivéncia no meio ambiente (até 180 dias) e a
ampla variedade de animais susceptiveis que podem hospedar o microrganismo
(Ministério da Saude, 2002).
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1.1.2 Biologia molecular

O genoma das leptospiras € de aproximadamente 5.000 kb de tamanho, com
dois cromossomos; um com tamanho aproximado de 4.400 kb, e o outro de 350 kb
(Xiao et al.,1990; Zuerner, 1991; Ren et al., 2003; ).

A membrana externa de leptospiras contétm LPS e varias
lipoproteinas. As LPS sao altamente imunogénicas e sao responsaveis pela
especificidade do sorovar (Chapman et al, 1988).

Andlises do perfil protéico indicam que a LipL32 € uma proteina predominante na
membrane externa das Leptospiras (Zuerner et al., 1991). A expresséao de LipL32 é
altamente conservadas entre espécies de leptospiras patogénicas e esta ausente
em leptospiras ndo patogénicas. Além disso, LipL32 é expressa durante a infeccao
no hospedeiro, sendo altamente antigénica (Haake et al., 2000).

Técnicas de amplificacdo e sequenciamento do gene rpoB, tem sido utilizadas
como um método de identificacdo de espiroquetas do género Leptospira, Borrelia e
Treponema. Este gene codifica para a subunidade beta a enzima RNA-polimerase e
€ altamente conservado. A comprovada especificidade dos primers para 0 gene
rpoB permite que apenas as espiroquetas sejam detectadas e identificadas quando
ao género, mesmo quando uma amostra esteja contaminada por outras bactérias,
(Renesto, 2000). A avaliacdo de uma sequéncia parcial do rpoB como um marcador
taxondmico, revelou que este gene tinha um maior nimero de sitios polimoérficos em
cepas de Leptospira de vérias espécies, mais que o gene 16S rRNA (Cerqueira,
2009).

1.1.3 Modo de transmisséao

Animais domésticos ou silvestres infectados por bactérias do género Leptospira
spp podem elimina-las pela urina, contaminando o meio ambiente, podendo infectar
indiretamente o homem. O contato com agua e lama contaminadas constitui um elo
hidrico na transmissé@o da doencga ao homem (Faine et al., 1999).

A penetragdo do microrganismo déa-se atraves da pele lesada ou das mucosas da
boca, narinas e olhos. Pode também ocorrer através da pele integra quando imersa

em agua por longo tempo. Outras modalidades de transmissédo relatadas, porém
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com pouca frequéncia: contato com sangue, tecidos e 6rgdos de animais infectados,

e ingestdo de agua ou alimentos contaminados (Ministério da Saude, 2002).

1.1.4 Epidemiologia

As fontes de infeccdo da leptospirose sdo constituidas pelos reservatérios e
portadores (sadios, doentes e convalescentes) (Ministério da Saude, 1995). Os
roedores, de uma maneira geral, sdo importantes mantenedores da Leptospira, sua
urina e o tecido renal com pH alcalino sdo favoraveis para a sobrevivéncia do
microorganismo, permitindo uma colonizacdo nos tdbulos renais e eliminacéo
urindria permanente com bactérias vivas (Fuhner, 1950; Edelweiss, 1962; Acha &
Szyfres, 1986; Silva, 1998), porém nenhum mamifero silvestre pode ser excluido
como possivel hospedeiro (Hirsh & Zee, 2003). A caracterizacdo de isolados de
Leptospira € essencial para uma melhor compreensdo das propriedades
epidemiolodgicas da doenga (Cerqueira, 2009).

O periodo de sobrevida das leptospiras, nha agua, varia segundo a temperatura, o
pH, a salinidade e o grau de poluicdo. Sua multiplicacdo é oOtima em pH
compreendido entre 7,2 a 7,4 (Ministério da Saude, 1995).

As taxas de incidéncia sdo mais significativas em paises ou regiées de clima
temperado (Levett, 1999; Faine et al., 1999; Bharadwaj, 2004). No Brasil, é uma
doenca endémica, tornando-se epidémica em periodos chuvosos, principalmente
nas capitais e areas metropolitanas, devido as enchentes associadas a aglomeracao
populacional de baixa renda em condi¢cbes inadequadas de saneamento e a alta
populacao de roedores infectados (Ministério da Saude, 2002).

Muitas sorovariedades estdo associadas a uma espécie particular de hospedeiro
de manutencdo onde a doenca € com frequiéncia moderada ou subclinica e seguida
por excrecdo prolongada de leptospiras na urina. Os hospedeiros de manutencao
sdo as principais fontes de contaminacdo ambiental e de transmissdo natural para
outras espécies animais, denominadas hospedeiros incidentais (Quinn, et al, 2005).

O homem é considerado um hospedeiro final na disseminacao da leptospirose e,
ainda que prolongados periodos de leptospiriria ndo sejam uma constante na

leptospirose humana, o portador renal tem levado a raros exemplos de transmissao
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inter-humana pela urina ou pelo contato sexual (Spinu, 1963; Szalka & Binder,
1974).
1.1.5 Manifestacdes clinicas

A leptospirose é caracterizada por um amplo espectro de manifestacdes clinicas,
desde febriculas e sintomas semelhantes a gripe, até a forma mais grave, a
sindrome de Weil (Acha & Szyfres, 1986; Faine et al.,, 1999). Em animais
domésticos, a maioria das infec¢cdes por leptospiras cursam com um quadro
inaparente provavelmente em virtude de infeccdo por um sorotipo adaptado ao
hospedeiro. InfecgBes clinicas que manifestam sinais evidentes sdo sobretudo
decorrentes de sorovares ndao adaptados ao hospedeiro (Hirsh & Zee, 2003). Na
fase septicémica, os sintomas iniciam abruptamente com febre elevada, calafrios,
cefaléia intensa e mialgia (Veronsi et al., 1996).

A apresentacao da forma leve da doenca ndo impede que evolua para o quadro
clinico grave. A incidéncia de qualquer sintoma, na maioria das vezes, depende da
freqiéncia com a qual as infeccdes leves sdo diagnosticadas. Se uma infecgao leve
ndo é diagnosticada, as incidéncias relativas dos sintomas graves podem parecer
muito mais altas do que na realidade séo (Faine, 1982).

Nas espécies silvestres, exite pouca informacdo, porém o0s sinais clinicos
observados sdo semelhantes ao apresentados em espécies domeésticas, como baixo
indice de fertilidade, nascimento de crias debilitadas, abortos e transtornos oculares
(Luna,et al., 1996). Sinais clinicos observados na leptospirose em marsupiais
incluem temperatura elevada, ictericia e hematuria (Wallach & Boever, 1983). Em
primatas ndo humanos, a leptospirose provoca aborto ou natimortalidade, ictericia,

convulsdes e sangramento das mucosas (Klindlovits, 1999).

1.1.6 Patogenia

A patogenicidade da leptospirose esta relacionada a viruléncia da sorovariedade
infectante e a suscetibilidade das espécies de hospedeiros (Quinn et al., 2005). As
manifestacbes patoldgicas sugerem mecanismos toxicos (Hirsh & Zee, 2003) com
consideraveis danos ao endotélio vascular (Carter, 1988). Filtrados de liquidos
teciduais de animais infectados experimentalmente contém fatores citotoxicos (Hirsh

& Zee, 2003). As primeiras lesdes causadas pela bactéria ocorrem no endotélio de
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pequenos vasos sanguineos. A Isquemia localizada em alguns 6rgaos pode resultar
em necrose dos tubulos renais, dano hepato-celular, meningite, miosite e placentite.
Em casos graves, pode ocorrer hemorragia e ictericia, além de hepatomegalia e
esplenomegalia. Ha, geralmente, nos casos leves, moderada granulocitose e
esplenomegalia (Pereira et al., 1998; Faine et al., 1999). Insuficiéncia e faléncia renal
sdo as principais causas de morte (Faine et al, 1999). Em animais suscetiveis,
danos as membranas das hemaceas e das células endoteliais, junto com lesao
hepatocelular, produzem anemia hemolitica, ictericia, hemoglobindria e hemorragia
associadas a leptospirose aguda (Quinn, et al, 2005).

Infeccdo experimental em saguis (Callithrix jacchus) com Leptospira sorovar
Copenhageni apresentaram padrées microscopicos de lesdes teciduais comparaveis
aos obervados em casos graves de leptospirose humana, incluindo hemorragia intra-

alveolar (Pereira, 2005).

1.1.7 Tratamento

O tratamento da leptospirose depende da severidade e duragcédo dos sintomas.
As leptospiras sdo susceptiveis a quase todos os antibidticos, exceto cloranfenicol e
rifampicina (Faine et al., 1999; Levett, 2001).

A droga de escolha para humanos é a penicilina G cristalina (adultos: de 6 a
12 milhdes de unidades/dia, durante 7 a 10 dias; criancas: 50 mil a 100 mil
unidades/kg/dia pelo mesmo periodo. Como alternativas podem ser utilizadas a
ampicilina (4 g/dia para adultos e 50 a 100 mg/kg/dia para criangas), a tetraciclina (2
g/dia) ou a doxiciclina (100mg de 12/12horas) por igual periodo (Ministério da
Saude, 2002), porém as tetraciclinas sdo contra- indicadas em pacientes com
insuficiéncia renal (Faine et al., 1999; Levett, 2001).

Para o tratamento em animais domésticos, recomenda-se penicilina combinada
com a estreptomicina (Carter, 1988). A estreptomicina pode ser combinada com
ampicilina ou doses elevadas de penicilina G (Faine, et al 1999). O tratamento nao
terd nenhuma vantagem caso haja extensos danos renais. Altas doses de
estreptomicina devem eliminar o estado portador. A tetraciclina e antibidticos

macrolideos sdo também efetivos (Carter, 1988).
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Em gambas o tratamento pode incluir o a associacdo de penicilina e
estreptomicina, por 10 dias, nas doses de 22.000 Ul/kg e 22mg/kg, respectivamente.
Outros antimicrobanos também podem ser usados (Wallach & Boever, 1983).

Casos moderados e graves, tanto para humanos ou em animais, devem ser
iniciadas precocemente na tentativa de evitar complicacbes da doencga,
principalmente as renais. O acompanhamento do volume urinario e da funcao renal
sdo fundamentais para se indicar a instalacdo de dialise peritoneal precoce, o que
reduz o dano renal e a letalidade da doenca (Ministério da Saude, 2002).

1.2 Lepstopirose e biologia de Didelfideos e Marsupiais

Levantamentos sorologicos tém demonstrado o envolvimento de diferentes
espécies sinantropicas e silvestres das ordens Didelphimorfia e Rodentia, como
potenciais disseminadores dos diferentes sorovares de Leptospira spp. (Santa Rosa
et al., 1975; Hartskeerl & Terpstra, 1996) Muitas espécies de animais silvestres
atuam como reservatorios da leptospirose, eliminando um grande numero de
leptospiras em seus habitats (Faine et al.,, 1999). H4 pouca informacédo sobre a
doenca clinica em animais silvestres e estas foram obtidas principalmente a partir
das observacdes realizadas em animais capturados (Durfee, 1979).

Algumas espécies sdo consideradas sinantropicas por associarem-se ao homem
em virtude de terem seus ambientes prejudicados pela acdo do proprio homem. No
meio urbano e rural, essas espécies podem, ocasionalmente, invadir as habitacdes
humanas (Ministéro da Saude, 2002), podendo, desta forma, infectar direta ou
indiretamente tanto outros animais como o homem (Gaio, 2007).

A transmissdo de diferentes cepas de leptospiras ocorre diretamente entre
espécies hospedeiras, através dos fluidos corporais, um animal transmite
diretamente para outro (Faine, 1994). Anticorpos anti Leptospira interrogans sorovar
balcanica foram identificados em marsupiais silvestres (Trichosurus vulpecula)
introduzidos na Nova Zelandia, e a transmissao entre individuos da mesma espécie
parece estar relacionada ao comportamento sexual na estacdo reprodutiva (Day et
al., 1998). Quando inoculadas, por via intraperitoneal, Leptospira grippotyphosa em
gambas da espécie Dideiphis marsupialis, os mesmos ndo apresentaram sinais

clinicos, contudo, observou-se a presenca de leptospiremia, leptospiruria e
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anticorpos homoélogos contra o angente. Lesdes atribuidas a infeccdo foram
observadas no figado e rins destes animais (Reilly, 1970).

Leptospiras isoladas das espécies Didelphis marsupialis e Philander opossum,
habitando seu ambiente natural foi realizada no Peru, identificando seis novos
sorovares sendo denominados como: huallaga, cepa M-7, sorogupo Djasiman; luis,
cepa M-6, sorogrupo Tarassovi; machiguenga, cepa MMD-3, sorogrupo
Icterohaemorrhagiae; rioja, cepa MR-12, sorogrupo Bataviae; rupa rupa, cepa M-3,
sorogrupo Sejroe e tingomaria, cepa M-13, sorogrupo Cynopteri, sugerindo,
portanto, a importancia destes animais como fontes de infeccdo para a leptospirose
humana e animais domésticos (Hidalgo & Sulzer, 1984).

Distribuida no continente americano, a ordem Didelphimorphia, atualmente,
apresenta uma unica familia denominada Didelphidae. No Brasil sdo conhecidos em
torno de 15 géneros e 65 espécies. Os animais do género Didelphis sdo onivoros,
sendo sua dieta composta de insetos, aves, ovos, pequenos mamiferos, frutas,
sementes, folhas, répteis, anfibios e moluscos, variando sazonalmente. A dieta dos
animais mais jovens consiste principalmente de invertebrados, frutas e plantas, enquanto
os individuos com mais idade alimentam-se também de pequenos vertebrados (Cordero
& Nicolas, 1992).

Didelphis albiventris (Lund, 1841), conhecido popularmente como gamba-de-
orelha-branca, sarué, raposa, sariqué ou micuré, € uma espécie de marsupial
didelfideo amplamente distribuida, incluindo o Brasil, o Paraguai, o Uruguai as
regides norte e central da Argentina e o sul da Bolivia (Lemos e Cerqueira, 2002).
Podem ser encontrados em varios habitats, desde areas abertas até montanhas e
florestas deciduas e semideciduas inclusive, em areas urbanizadas. Os gambéas-de-
orelha-branca, sdo altamente capazes de se adaptarem as variacbes ambientais e
frequentemente entram em contato direito ou indireto com o0 homem, tanto na zona
rural quanto na urbana. Animais desta espécie, infectados por bactérias do género
Leptospira spp podem elimina-las, pela urina, contaminando o meio ambiente,
podendo infectar os animais domésticos e/ou 0 homem. Amostras sorologicas de 34
gambas-de-orelha-branca testadas para leptospirose, pela técnica de
soroaglutinacdo microscopica, testando 28 sorovares, 15 (44,12%) foram positivas
para pelo menos um sorovar de Leptospira spp. Destas, 13 (86,66%) foram positivas
para o sorovar Patoc, sendo que 12 (92,30%) apresentaram titulo de 100 e 1

(7,69%) apresentou titulo de 200 (Gaio, 2007). Em estudo de prevaléncia realizado
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no Rio Grande do Sul, a partir de 12 amostras de soro de gambéas-de-orelha-branca,
por meio da técnica MAT utilizando 54 sorovares, observou-se que em 75% das
amostras foram encontrados baixos titulos de anticorpos, variando até no maximo 50
e 33% dos animais apresentaram titulos para pelo menos um sorovar patogénico
(Bourcheidt et al, 2003). Na Argentina, Leptospira interrogans canicola foi isolada
dos rins de gambas-de-orelha-branca, e foram visualizadas nos tubulos contornados
desses animais (Brihuega et al., 2007).

Os animais sinantrépicos, sao 0s reservatorios essenciais para a persisténcia dos
focos da infeccao. (Ministério da Saude, 2002). O conhecimento da leptospirose na
fauna silvestre é de grande importancia para o controle e profilaxia da enfermidade

nas espécies domeésticas e também no homem (Sosa et al., 1988).



2. OBJETIVOS

2.1 Objetivo geral

= |Isolar e caracterizar Leptospira spp. de gambas-de-orelha-branca (Didelphis

albiventris) na Regiédo Sul do Estado do RS.

2.2. Objetivos especificos

» |solar e caracterizar leptospiras da urina de gambas-de-orelha-branca (Didelphis
albiventris) capturados na natureza ou recebidos no Nucleo de Reabilitacdo da
Fauna Silvestre - Centro de Triagem de Animais Silvestres da UFPel
(NURFS/CETAS).

= Determinar a freqiiéncia de reagbes na MAT contra a cepa isolada, e avaliagao
do aumento da sensibilidade da MAT, utilizando soros humanos, de animais
domeésticos, pertencentes ao banco de soros do Centro de Controle de Zoonoses
— UFPel (CCZ/UFPel);

= Identificar a espécie genbmica utilizando técnicas de caracterizacdo molecular

através do sequienciamento do gene rpoB bacteriano;

= Avaliar a viruléncia das cepas isoladas.



3. HIPOTESE

Os gambas-de-orelha-branca (Didelphis albiventris) eliminam Leptospiras
patogénicas em seu ambiente natural, e o isolamento de Leptospira de amostras de
urina destes animais, a caracterizacdo molecular e sua inclusdo no diagndstico
sorolégico de animais e humanos aumenta a sensibilidade da técnica de

soroaglutinacao microscopica (MAT).
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ABSTRACT: Leptospirosis is a zoonotic disease that occurs all over the world
caused by bacteria of the genus Leptospira. Pathogenic serovars of Leptospira have
a wide antigenic diversity attributed mainly to the lipopolysacharide present in the
outer membrane. Several marsupials species are considered as susceptible to
infection caused by a wide variety of Leptospira serovars for which they serve as
hosts. To investigate the epidemiological role of Didelphis albiventris as maintenance
hosts of Leptospira, serum and urine samples from 33 White-eared opossum
(Didelphis albiventris), captured within different regions in Capdo do Ledo and
Pelotas cities, in South of Brazil, were sera blood screened against a panel of 58
Leptospira spp and Leptonema illini strains using the microscopic agglutination test
(MAT). For Leptospira isolation, urine samples of these animals were inoculated in
EMJH medium enriched with 10% Difco® supplement. One pathogenic serovar was
isolated after two months of inoculation. The new Leptospira strain isolate was
identified by PCR for Lipl32 and 16S rDNA genes and rpoB parcial sequencing. The
result of rpoB gene sequencing showed that the isolated strain belong to genomic
specie L. borgpetersenii. MAT was performed to identify antibodies against this new
serovar on serum samples from 60 dogs, 60 cattle, 60 human and 33 opossum. The
results of agglutination reaction for Opossum isolate were 3,3% (2/60), 30,0%
(18/60), 1,67% (1/60) for human, dogs and cattle respectively and 36,36% (12/33)
on opossum serum. Opossum isolate improved MAT sensitivity compared to MAT
performed other serovars on dog species. Moreover, when this strain was used alone
reacted with 52.94% of the positives serum and when associated to serovar canicola
was possible to identify 80.0% (24/30) of the true positives to the MAT plus 13.33%
(4/30) of the false negatives at MAT with 59 others serovars. These findings suggest

a probable white-eared opossum role in the maintenance of pathogenic Leptospira
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on the environment. These animals could be important reservoirs of pathogenic

Leptospira and infect directly and indirectly domestic animals and human.

Key words: Leptospira; serology; isolation; White-eared opossum

INTRODUCTION

Leptospirosis is a worldwide zoonosis, usually transmitted to humans through
contaminated water or direct exposure to the urine of infected animals (Busch, 1970;
Levett, 2001). The causative agent of leptospirosis belongs to the genus Leptospira,
which contains both saprophytic and pathogenic species (Levett, 2001).

Many domestic and wild mammals have been found to be either natural
reservoirs or accidental hosts for leptospires of various serotypes (Glosser, 1974).
Transmission of different types of leptospirosis in maintenance host species usually
occurs directly, when body fluids from an infected animal pass directly to another
animal (Faine, 1994). The presence of Leptospira-infected wildlife and domesticated
animals poses a persistent public health threat. Leptospira usually gain access to
new hosts by passage across mucous membranes or through skin abrasions, often
from environmental sources, such as urine-contaminated water (Zuerner & Alt, 2009).
What little information there is on clinical leptospirosis in feral animals has been
gathered mainly from observations on captured animals (Faine et al, 1999). The
reservoirs do not display any clinical signs, concerning species shedding leptospires
into efficient epidemiological reservoirs of leptospires (Levett, 2001).

The same species of animals inhabiting distinct ecological niches in different
countries may represent different type-ecosystems for specific leptospiral serovars

(Hathaway, 1981). The White eared-opossum (Didelphis albiventris) is a marsupial’s
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species highly capable of adapting to environmental variations, often come in direct
or indirect contact with man, both in rural as in urban areas. Thus, serological
surveys on these animal populations in different ecosystems are important for the
knowledge of these animals potential in leptospirosis transmission (Gaio, 2007).

Pathogenic Leptospira spp., previously classified into the single species
Leptospira interrogans, are now differentiated into at least 12 species, with L.
interrogans and Leptospira borgpetersenii being the main causes of human disease
worldwide (Vivian, 2009). Based on serological criteria, strains of Leptospira are
differentiated into serovars, which represent the basic taxon. Serovars that are
antigenically related are placed into serogroups what are of clinical and
epidemiological importance but for definitive identification of the isolates of
Leptospira strains requires the use of serological and molecular techniques (Levett,
2001). Evaluation of a partial rpoB gene sequence as a taxonomic marker revealed
that this gene had a larger number of polymorphic sites, in Leptospira strain from
various species, than the 16S rRNA gene (La Scola, et al, 2006). The
characterization of Leptospira isolates is also essential for a better understanding of
the epidemiological properties of the disease (Cerqueira, 2009).

In this study, 33 White-eared opossum were captured in south of Brazil, and
from those were collected blood and urine samples. From that specimen it was
possible to isolate one serovar of Leptospira, and is first isolate the country for this
animal species and was molecular identified by PCR and rpoB gene sequencing. and
inoculated in hamsters for assessment of histological lesion. The new Leptospira
strain was used in serological survey carried out on serum samples from cattle, dogs,

human and captured opossum by microscopic agglutination test (MAT).
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MATERIAL AND METHODS

Captured of Animals and Specimen Collection

Thirty-three White-eared opossum were captured between December 2007
and August 2008 from Capao do Ledo (31°48"S, 52°24"0) and Pelotas city (31°46"S,
52°20"0) in state of Rio Grande do Sul, Brazil. Animals were transported to the
Centro de Triagem de Animais Silvestres of Universidade Federal de Pelotas for
anesthetic and diuretic administration. Blood was collected by cardiac puncture,
centrifuged and serum storage at -20 C until use. Urine samples were collected by
bladder puncture. An anesthetic solution containing tiletamina e zolazepam (Zoletil®)
was used to handling of animals. The chemical restraint of animals studied was
performed according to protocols previously described for anesthetic (Pachaly &
Brito, 2000). The procedures used in the present study were approved by the
Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais Renovaveis (IBAMA),
authorization for scientific activities number 13755-1. After specimen collection
procedures, the animals were maintaining under the observation for four days,

received water and food and then were released in the same place of capture.

Isolation of Leptospires

Urine samples obtained by bladder puncture were carried on to inoculation on
culture media. Five hundred micro liters were inoculated in culture tubes containing
EMJH (Ellinghausen McCullough Johnson Harris) medium enriched with 10%
Leptospira enrichment Difco® in diluitions 10, 102 and 10°. The cultures were
incubated at 30° C and examined weekly by dark field microscopy and were checked

once a week over 2-4 months.
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Dark Field Microscopy on Blood and urine
For attempt to identify spirochetes on blood and urine, dark field examination
was used, and 5 pL of each specimen obtained from each animal capture was

applied on a glass slide, cover with a cover glass, and carried on under microscopy.

PCR and Partial rpoB gene sequencing

The partial rpoB was amplified and sequenced using primers previously
described (La Scola, 2006), based on the alignment of previously determined rpoB of
three Leptospira strains, designated and tested a primer pair that enabled us to
amplify and sequence a 600 bp segment of Leptospira rpoB. The pair included Lept
1900f (CCTCATGGGTTCCAACATGCA) and Lept 2500r
(CGCATCCTCRAAGTTGTAWCCTT). Fragments were amplified with one cycle at
94°C for 5 min, 35 cycles at 94°C for 30 sec, 51°C for 30 sec, 72°C for 2 min and a
final extension at 72°C for 7 min. Furthermore, the 16S rDNA gene and lipl32 gene
was amplified to demonstrate genus and that the isolate is pathogenic Leptospira
(Haake et al., 2000). For lipl32 amplification, PCR primers lipL32 F: 5° CGC TTG
TGG TGC TTT CGG TGG T 3 and lipL32 R: 5 CTC ACC GAT TTC GCC TGT TGG
G 3’ were used, resulting in a 264 bp amplicon of the lipL32 coding region.

Aliquots were evaluated by agarose gel electrophoresis. Before the
sequencing step, PCR products were purified by the use of GFX PCR DNA and Gel
Band purification kit according to manufacturer instructions (GE Healthcare). The
sequencing was performed in a MegaBACE 500 DNA sequencer (GE Healthcare) by
the use of the Dynamic ET-terminator technology. Chromatograms were assembled

and analyzed using Contigexpress® module of Vector NTI 10.0 suite (Invitrogen).
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The  assembled sequence was  submitted to BLAST  alignment

(www.nchi.nlm.nih.gov/BLAST) against other rpoB sequences available in GenBank.

Microscopic Agglutination Test (MAT)

The microscopic agglutination test (MAT) was carried on to detected presence
of leptospiral antibodies against the isolate in sera samples (Faine, 1982). Cut off
titers were 100 for domestic animals and 25 for human and opossum. Agglutination
of 50% or more of the leptospires constituted a positive reaction. Positive tests were
reported as greatest serum dilution at which serum showed a reaction. Human and
animal sera samples used were randomly selected from bank sera of Centro de
Controle de Zoonoses (Faculdade de Veterinaria — Universidade Federal de
Pelotas). Sixty serum samples, 30 negative and 30 positive on MAT were selected
from cattle, dogs and human with a total of 180 serum samples. Also, thirty three
serum samples of White-eared opossum captured were tested for antibodies against
Leptospira. All serum samples were tested with the antigen collection of 59 serovars

plus opossum isolate listed in table 1.

Inoculation of hamster with isolated Leptospira

The Leptospira isolated was growing in EMJH medium and 108 bacterial cells
were inoculated intraperitoneally in 4 Male Golden Syrian hamsters. The survived
animals were euthanized after 21 days for tissues collection. For histopathological
studies, lung, liver and kidney tissue samples were fixed in 10% formalin (pH 7.0),
and then embedded in paraffin. Six sections of 5 - 6-um thickness from each organ

were stained with hematoxylin and eosin.
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Male Golden Syrian hamsters used in this experiment were obtained from the
Central Animal Facility of the Federal University of Pelotas (UFPel). The experimental
animals were housed at the animal facility of the Centro de Biotecnologia, UFPel,
and maintained in accordance with the guidelines of the Ethics Committee in Animal

Experimentation of the UFPel throughout the experimental period.

Statistical analysis
The program Epilnfo 6.03 CDC (DEAN et al., 1996), was used for all statistical

analyses.

RESULTS
Isolation of leptospires and Dark Field Microscopy on Blood and Urine
One serovar was obtained from one animal from 33 urine samples of White-
eared-opossum, the urine culture has been better growth in the dilution 107 after 2
months of incubation. In dark field microscopy were visualized spirochetes on 12
blood samples. It was observed spirochetes in 2 urine samples. Spirochetes was no
visualized in urine and blood samples from opossum reservoir of Opossum isolate

serovar.

Leptospira molecular identification by PCR and rpoB gene sequencing

The isolate was identified belonging to genus Leptospira by amplification
since a band of 264 bp was amplified using lipl32 primers (Figure 1). The amplified
PCR products of partial rpoB gene were sequenced in order to perform the
taxonomic classification of isolate. PCR product of approximately 600bp for rpoB

gene were amplified and sequenced with the primers mentioned above. The rpoB
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sequences were then used to perform a BLAST global comparative analysis. These

analyses demonstrate 100% identity with L. borgpetersinii.

Microscopic Agglutination Test (MAT)

MAT was carried on to detected presence of leptospiral antibodies against the
isolate in animal and human sera samples. The samples of human, cattle, dog and
opossum showed agglutination reaction for Opossum isolate with percents of 3.3%,
1.67%, 30.0% and 36.36% respectively and for all species of 15.49%. The statistical
analysis identified the usefulness of Opossum isolated used alone for canine
leptospirosis diagnosis (p=0.004) and with lower significance for other species (Table
2). MAT titers in human, cattle and canine sera are showed in table 3, ranging of 100
to 3,200. Serological analyses of Opossum isolate using the 213 sera samples are
showed in table 4. MAT using Opossum isolate identified antibodies in sera samples
on primary negative MAT round and reached higher antibodies titers.

MAT reactions of dog sera using the isolate alone has been able to detected
52.94% of positive samples when compare with the other all serovars collection used
on MAT (Table 5). Moreover, MAT using Opossum isolate associated with six other
serovars, including four local isolates were able to detected alone 100 % of positive
canine sera (p<0.05) as showed in Table 5. Opossum isolate together with serovar
canicola has been 82.35% of sensitivity on MAT to dog species diagnosis (p<0.0001)

as showed in table 6.

Necropsy and histological examination

Leptospira isolate from Opossum was virulent for hamster model since all

animals developed acute lethal infection characterized by hepatic, renal and
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pulmonary complications. Macroscopic pulmonary and widespread bleeding was
observed. Microscopic foci of alveolar hemorrhage were observed in all animals
inoculated with the isolate. Renal, hepatic and pulmonary tissues presented
infiltration with lymphocytes cells. Pyknosis was observed on renal tubules cells

(Figure 2). None of these features were seen in health control animals.

DISCUSSION

Leptospirosis has a very important role of the maintenance host, which
ensures the perpetuation of the organism in the environment. Among mammals, like
marsupials, are responsible for maintaining Leptospira in environment (Levett, 2001).
During an outbreak, could be involved several domestic and wild animal species
living in biocenosis and the transmission occurs through direct contact with urine
containing Leptospira.

Indirect transmission of leptospirosis also may occur occasionally between
maintenance hosts or from maintenance hosts to other species, as a result of contact

with environments containing infected urine (Faine, 1999).

Since each serovar is usually associated with a particular host, identification of
serovars is essential to epidemiological studies and strategies for prevention (Faine,
1999). In this work we report on a Leptospira strain obtained from White-eared
opossum. This is the first isolate obtained from opossum in Brazil. Isolates from this
animal species was reported in Latin America, however, molecular characterization of
that isolate was reported as L.interrogans, serovar canicola (Brihuega et al., 2007). In
attempt to identify bacterial genus of the isolate and pathogenic characteristic were
used two set of primers for RNA16S and lipl32 partial genes amplification. For

species characterization of the isolate the partial rpoB gene sequencing approach
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was used. The usefulness of partial rpoB gene sequencing was demonstrated for
several bacterial species including genus spirochetes (Renesto et al., 2000). The
pathogenic Leptospira isolate described in this work belongs to L. borgpetersenii.

In this study, White-eared opossums showed low antibodies titers on MAT.
Low titers of antibodies has been reported for this specie (Bourscheidt,et al., 2003)
that could be attributed to moderately susceptible to infection (Babudieri, 1958) a
characteristic of reservoirs (Faine, 1999). These findings suggest that probably white-
eared opossum may be infected by the Leptospira serovars and eliminate by urine

and infect people indirectly and domestic animals.

Low MAT titers were observed in human sera probably by two reasons: firstly,
human invade different ecosystems that could contain unknown leptospiral strains
probably no present in bacterial collection for leptospirosis diagnosis by MAT.
Secondly, human population normally has medical care on the bacterial disease
beginning and antibodies could be not detected on this disease stage (Brod et al.,

2005).

To investigate the Opossum isolate virulence it was inoculated in hamster
model. Lesions attributed to serovar isolated were observed in liver, lung and kidney
tissue of hamster model. Renal lesions consisted of a mild glomerulitis with an
occasional focus of interstitial nephritis. Hemorrhage in lung was observed. The
isolate was virulent and one hamster inoculated death at six day pos inoculation, the
other hamsters were euthanized at 21 days. All animals had lesion and its virulence

for mammals was confirmed.
An experiment conducted previously, opossums of the genus Didelphis were

experimentally inoculated intraperitoneally with Leptospira grippotyphosa, clinical

signs were not detected. However, leptospiremia, leptospiruria and antibodies for
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homologous organism were detected at titers of 100 in one animal of each group on
28 days pos inoculation, and lesions attributed to leptospirosis were observed in liver
and kidney tissue (Reilly, 1970).

Opossum reservoir characteristic is showed in table 4. From 33 opossum

blood samples tested on MAT, 10 samples presented title of 25 and 2 with 50.

The Leptospira strain isolated was applied on MAT with animal and human
sera samples to investigate the presence of antibodies against the opossum isolate.
The inclusion of serovars isolated from leptospirosis case area of occurrence is
recommended by international leptospirosis society (ILS, 2005) to increase MAT
sensitivity (Levett, 2001). Opossum isolate showed cross reactivity with all sera
tested with percents ranging from 1.67% to 36.36%. The statistical significance
detected for canine specie (p=0.004) is an evidence of the Opossum isolate serovar
prevalence in the ecosystem, since were identified an apparent prevalence of 30 %,
sensitivity of 46.67%, specificity of 86.67%, predictive value of 77.78% and accuracy

of 66.67% as showed in table 2.

For leptospirosis diagnosis using MAT is recommended the presence of the
major pathogenic serogrups on the bacterial collection (Faine, 1999) and the use of
common serovars from leptospirosis cases occurrence (Torten et al., 1979). In this
study we used a bacterial collection of 59 Leptospira on MAT and Opossum isolate
inclusion enhanced test sensitivity in six per cent in canine diagnosis. Brod et al.,
2005, reported 20 per cent of MAT sensitivity enhanced when a new serovar, isolate
from canine, was included on MAT. When Opossum isolate was included in MAT
bacterial collection for human diagnosis it was observed higher titles when compare

with routine serovars used on MAT and positive reactions in 4 sera samples that
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were negative (Table 4). However, in cattle sera only one MAT reaction occurred with

title of 100.

MAT reactions of dog sera using Opossum isolate alone has been able to
detected 52.94% of positive samples when compare with the other all serovars
collection used on MAT (Table 5) with title ranging of 100 to 3200 (Table 3). The high
titles suggest that dogs infection could be by this Leptospira strain. Opossum isolate
together with serovar canicola has been 82.35% of sensitivity on MAT to dog species
diagnosis (p<0.0001) as showed in table 7. In conclusion, this findings contributed
with knowledge of the epidemiology of Leptospira in rural and peri urban area with
identification of opossum as a probably Leptospira host reservoirs of L.
borgpetersenii and the use of Opossum isolate strain could be useful to increase

MAT sensitivity carried on dog sera.
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Table 1: Serovars used in aglutination microscopic test

Serogroup Serovar Strain Genomic specie
Australis 1. australis Ballico L. interrogans
Australis 2. bratislava Jez Bratislava L. interrogans
Autumnalis 3. autumnalis Akiyami A L. interrogans
Autumnalis 4. rachmati Rachmat L. interrogans
Autumnalis 5. butembo Butembo L. kirshneri
Ballum 6. castellonis Castellon L.borgpetersenii
Ballum 7. ballum Mus 127 L. borgpetersenii
Bataviae 8. bataviae Van Tienem L. interrogans
Bataviae 9. bataviae Swart L. interrogans
Canicola 10. canicola Hond Utrecht IV L. interrogans
Celledoni 11. withcombi Withcombi L. borgpetersenii
Celledoni 12. celledoni Celledoni L. weilii
Cynopteri 13. cynopteri 3522C L. kirshneri
Grippotyphosa 14. grippotyphosa Moskva IV L. kirshneri
Grippotyphosa 15. grippotyphosa Duyster L. kirshneri
Grippotyphosa 16. grippotyphosa Mandemakers
Hebdomadis 17. hebdomadis Hebdomadis L. interrogans
Icterohaemorrhagiae 18. copenhageni M 20 L. interrogans
Icterohaemorrhagiae 19. icterohaemorrhagiae 3294
Icterohaemorrhagiae 20. icterohaemorrhagiae RGA L. interrogans
Icterohaemorrhagiae 21. copenhageni Winjberg L. interrogans
Icterohaemorrhagiae 22. icterohaemorrhagiae Kantorovic
Icterohaemorrhagiae 23. icterochaemorrhagiae Verdum
Javanica 24. javanica Veldrat Batavia 46 L. borgpetersenii
Javanica 25. poi Poi L. borgpetersenii
Panama 26. panama Cz 214K L. noguchii
Pomona 27. pomona Pomona L. Interrogans
Pomona 28. proechimys 1161 U L. Interrogans
Pyrogenes 29. pyrogenes Salinem L. Interrogans
Sejroe 30. saxkoebing Mus 24 L. Interrogans
Sejroe 31. wolffi 3705 L. Interrogans
Sejroe 32. hardjo Hardjoprajitno L. Interrogans
Sejroe 33. sejroe M 84 L. interrogans
Sejroe 34. hardjo Lely 607 L. interrogans
Shermani 35. shermani 1342 K L. santarosai
Tarassovi 36. tarassovi Prelepelitsin L. borgpetersenii
Andamana 37. andamana CH11 L. biflexa
Andamana 38. andamana Bovedo L. biflexa
Semaranga 39. patoc Patoc | L. biflexa
Semaranga 40. semaranga Veldrat Semarang 173 L. meyeri
Djasiman 41. sentot Sentot 90 C L. interrogans
Djasiman 42. djasiman Djasiman L. interrogans
Mini 43. mini Sari L. borgpetersenii
lllini 44. llini 3055 Leptonema lllini
Doberdo . 45. rufino RPE
Autumnalis** 46. bonito* CCz-380 L. interrogans
Canicola 47. kito* CCz-89 L. interrogans
Canicola 48. tande* CCZz-463 L. interrogans
49. ike* CCz-27 L. interrogans
50. mike* CCz-90 L. interrogans
51. kade* CCZ-69 L. interrogans
Autumnalis 52. caco* CCz-81 L. noguchii
Djasiman 53. isoton* CCz-359
Bataviae 54. cascata* CCZz-206 L. noguchii
Australis**" 55. hook* CCZ-66 L. noguchii
Australis 56. skoll* CCZz-55 L. interrogans
57. picanha* CCz-49
58. cau* CCz-42 L. borgpetersenii
59. gig* CCzZ-45 L. interrogans

*local isolates; ~ GeneBank under accession n®. EU349497-EU349505.
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Table 2. Microscopic Agglutination test using Opossum isolate

Species MAT Prev. p Odds ratio (IC*95%) S. Sp Pow Pm A
Pos. Neg. %

Human

Opossum pos. 2 0 0.15 6.67 100.00 100.00 5.17 53.33

Opossumneg. 28 30 3.33

Cattle

Opossum pos. 1 0 0.31 3.33 100.00 100.00 50.85 51.66

Opossumneg. 29 30 1.67

Dogs

Opossum pos. 14 4 0.004 5.69 (1.38<OR<25.39) 46.67 86.67 77.78 61.90 66.67

Opossumneg. 16 26 30.00

Opossum

Opossum pos. 10 2 0.30 2.50 (0.34<0OR<22.37) 41.67 77.78 83.33 33.3351.52

Opossumneg. 14 7 36.36

All species

Opossum pos. 27 6 0.0004 4.81 (1.76<OR<13.83) 23.68 93.94 81.82 51.67 56.34

Opossum neg. 87 93 15.49

Prev. — Prevalence only to sorovar Opossum; Se — Sensitivity; S, — Specificity; Ppy —
Predictive positive value; P, — Predictive negative value; A - Accuracy
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Table 3 - Microscopic Agglutination titers in sera of human, cattle and dog species

and prevalence before and after inclusion of Opossum serovar.

Species Titers MAT Total Prev-1 Prev-2
NR 25 50 100 200 400 800 1600 3200

Human 30 17 10 3 0 0 0 0 0 60 50.00% 50.00%

Opossums 09 05 13 06 0 0 0 0 0 33 72.72% 78.78%

Cattle 30 0 0 24 5 1 0 0 0 60 50.00% 50.00%

Dogs 30 0 O 15 8 2 2 1 2 60 50.00% 56.67%

Total 99 22 23 48 13 3 2 1 2 213 53.52% 56.34%

NR — not reagent; Prev - prevalence
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Table 4 — Microscopic Agglutinins titers of MAT with standard pathogenic and
saprophytic serovars and titers of isolated Opossum serovar.

Titer Titer Opossum Tot.
MAT 0 25 50 100 200 400 800

0 93 1" 1" 49 0 0 0 99
25 20 m 0 1" 0 0 0 22
50 17 5™ 1" 0 0 0 0 23
100 36 3m 1m 76dic 0 0 14 48
200 11 0 0 0 1¢ 14 0 13
400 2 0 0 1¢ 0 0 0 3
800 1 0 0 0 0 1¢ 0 2
1600 0 0 0 1¢ 0 0 0 1
3200 0 0 0 1¢ 1¢ 0 0 2
Tot 180 10 3 15 2 2 1 213

m=marsupial; h = human; d = dog; c = cattle
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Table 5 - Frequency and sensitivity of MAT in 34 positives reactions dog sera using
traditional Leptospira panel and Opossum isolate.

Serovar N° of Sensibility % | p value Genome sp.
reactions
Opossum (isolate) CCZ/465 18 52.94 <0.001 L. borgpetersenii
canicola Hond Utrecht IV 17 50.00 <0.001 L. interrogans
kito” CCz/89 11 32.35 =0.001 L. interrogans
tande” CCZ/463 10 29.41 =0.002 L. interrogans
copenhageni M20 9 26.47 =0.004 L. interrogans
icterohaemorrhagiae RGA 6 17.65 =0.02 L. interrogans
mike” CCZ/90 5 14.71 =0.04 L. interrogans
ballum Mus 127 4 11.76 =0.07 L. borgpetersenii
illini 4 11.76 =0.07 L. illini
icterohaemorr. Kantorovic 4 11.76 =0.07 L. interrogans
castellonis Castellon 3 8.82 =0.12 L. borgpetersenii
kade™ CCz/69 2 5.88 =0.20 L. interrogans
copenhageni L1-130 1 2.94 =0.37 L. interrogans
autumnalis Akiyami A 1 2.94 =0.37 L. interrogans
caco” CCz/81 1 2.94 =0.37 L. noguchii
bratislava Jez Bratislava 1 2.94 =0.37 L. interrogans
bonito” CCZ/380 1 2.94 =0.37 L. interrogans
ike” CCz/27 1 2.94 =0.37 L. interrogans
Total 99

** |ocal isolates
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Table 6 — MAT reactions carried on 60 dog sample sera using Opossum isolate and
canicola serovars (Mix)

MAT
Mix Pos. Neg. p Se Sp Pov P A k
pos. 24 4 < 0.0001 80.0 86.67 85.71 81.25 83.33 0.67
neg. 6 26

Se — Sensibility; S, — Specificity; P,y — Predictive positive value; Pn, — Predictive
negative value; A — Accuracy; k - kappa

The value kappa ranges of agreement (Sackett, 1992)

0.0 — 0.2 = slight

0.2-0.4 = fair

0.4 — 0.6 = moderate

0.6 — 0.8 = substantial

0.8 — 1.0 = almost perfect agreement between tests
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Figure 1 — Leptospira Genus identification and pathogenic characterization of
Opossum isolate by Lipl32 and 16S rRNA partial gene amplification by PCR.
1- DNA ladder (1Kb DNA ladder pluss); 2- Opossum isolate (16S rRNA); 3-
Opossum isolate (Lipl32); 4 -Leptospira interrogans Lai (Lipl32)

-
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Figure 2- Histopathology analysis of hamster tissues stained with hematoxylin and
eosin. (A) and (B) Liver, (C) and (D) Kidney, (E) and (F) Lung from hamster inoclulled
10® L. borgpetersenii cells Opossum serovar. Note pathologic changes in all tissues.
(A) Liver with the lobular vein center is infiltrated by lymphocytes cells. (B)
Lymphocytic infiltrate in lobular vein center. (C) Picnosis nuclei in cells of renal
tubules. (D) Renal infiltration of lymphocytes and plasma cells (E) Hemorrhage of the
lung (long arrow). (F) Pulmonary infiltration.
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5 CONCLUSAO GERAL

O marsupial Didelphis albiventris € um reservatério de Leptospiras patogénicas
na regiao estudada.

A espécie de Leptospira isolada (L.borgpetersenii) é patogénica e virulenta.

A cepa de Leptospira isolada de Didelphis albiventris aumentou a sensibilidade
do teste de aglutinagcdo microscopica (MAT) para o diagndéstico de Leptospirose em
caninos e foi incluida na colecdo de bactérias no CCZ-UFPel para realizacdo da
MAT ..

Novos trabalhos de isolamento de Leptospira devem ser realizados em animais
silvestres para obtencdo e caracterizacdo de um maior nimero de cepas, a fim de

avaliar possiveis reservatorios.
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