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RESUMO

Este trabalho teve como objetivo estudar alguns aspectos clinicos, histopatoldgicos,
parasitologicos e imunolégicos, de caes naturalmente infectados com Leishmania
(Leishmania) chagasi. O enfoque principal foi 0 de comparar a expressao do receptor
do complemento do tipo 3 (CR3 - CD11b/CD18) no baco, figado, linfonodos (axilares,
cervicais e popliteos) com alguns aspectos clinicos, histolégicos e parasitologicos.
Para isso, foram utilizados dez animais nao infectados (grupo controle) e trinta animais
infectados. Todos eram provenientes da regido do Municipio de Sabard/MG sem raca
e idade definidos. Os animais infectados foram subdivididos em dois grupos: grupo
denominado assintomatico composto por dez animais que ndo apresentavam sinais
clinicos da doenga; (2) grupo denominado sintomatico: composto por vinte animais
que apresentavam sinais clinicos classicos da doenca como lesdes de pele (alopecia,
eczemas, seborréia, ulceragdes), perda de peso e linfadenopatias. Em necropsia,
fragmentos de baco, figado, linfonodos (axilares, cervicais e popliteos) e pele (orelha,
espelho nasal e abdémen) foram coletados, fixados em solugdo de formol a 10%
tamponado e em seguida processados pelas técnicas rotineiras de histopatologia.
Cortes parafinados dos diversos tecidos foram montados em |aminas histologicas e
corados pela Hematoxilina e Eosina (H&E), e pela técnica Imuno-histoquimica da
estrepto-avidina-peroxidade para analises microscopica e parasitologica,
respectivamente. Cortes criopreservados dos mesmos tecidos, com a exceg¢ao da
pele, foram corados pela técnica imuno-histoquimica da estrepto-avidina-peroxidade
para marcacgao tecidual das proteinas CD11b e CD18 (CR3). A expresséo tecidual e
celular de CR3 (CD11b/CD18) foi acessada por técnicas de morfometria digital
(avaliagdo do numero e técnicas de densitométrica Optica). Nossos resultados
revelaram uma expressao densitométrica e celular do CR3 aumentada em animais
infectados quando comparada a animais controle, mas nao diferente entre os animais
assintomaticos e sintomaticos. Correlagbes positivas foram encontradas entre a
presenga do parasitismo tecidual e a expressao das proteinas CD11b e CD18 no bago
e linfonodo cervical e negativa para e o parasitismo hepatico. De fato, animais
sintomaticos apresentaram uma maior expressao de CR3 no bago e nos linfonodos
cervicais, associada também a um maior parasitismo tecidual. Por outro lado, no
figado ocorreu uma maior expressado tecidual de CR3 em animais assintomaticos do
que os sintomaticos. Entretanto, isto foi associado a um menor parasitismo nesses
animais. Podemos dizer, entdo que a resposta imune parece ser 6érgao-especifica
(compartimentalizagdo da resposta imune), em que as células inflamatorias exercem
um papel imune distinto em diferentes 6rgéos. As vezes, podem atuar como fonte de
perpetuacao da infecgao, ou as vezes, como células efetoras capazes de controlar a
infeccdo por Leishmania. Seguindo nossos resultados, em que o0s animais
sintomaticos apresentam maior expressdo de CR3 e maior taxa de parasitismo no
baco e linfonodos, podemos permite atribuir a essas células (mondcitos-macréfagos)
papel na manutencao da infecgao.
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ABSTRACT

The aim of this work was to evaluate some clinical, histopathological, parasitological
and immunological aspects of dogs naturally infected with Leishmania chagasi. The
principal aim was to compare the third receptor of complement CR3 (CD11b/CD18) in
spleen, liver, lymph nodes (axilar, cervical and polpliteal) with clinical, histological and
parasitological findings. This study was carried out with ten control dogs (uninfected
animals) and thirty infected dogs. All them was mongrel dogs with undefined age and
was obtained from the municipality of Belo Horizonte, metropolitan area. The infected
animals were divided in two groups: (1) group denominated asymptomatic composed
by ten animals without clinical signs of the disease; (2) group denominated
symptomatic composed by twenty animals with classical clinical signs of the disease as
skin lesions (alopecia, eczema and ulcers), loss weight and lymphopathy. During
necropsy, fragments of spleen, liver, lymph nodes (axillary, cervical, and popliteal) and
skin (ears, nose and abdomen) were collected and fixed with formaldehyde solution
10% for histological analysis. Paraffined sections of all tissues were mounted on
histological slides and stained by Hematoxylin-Eosin (H&E) and the strepto-avidin
peroxidase immunohistochemical method for microscopical and parasitological
analysis, respectively. Frozen tissue sections of all organs, except skin samples, were
stained by the strepto-avidin peroxidase immunohistochemical method for CR3
(CD11b/Cd18) tissue characterization. The tissue and cellular CR3 expression was
evaluated by morphometrical digital analysis. Densitometrical CR3 expression was
higher in infected animals than controls, but it was not different when compared
between animals with different defined clinical status. CR3 cell expression in spleens
was higher in symptomatic animals than in asymptomatic ones where the parasite load
was higher. In another side, CR3 cell expression in livers was higher in asymptomatic
animals than in symptomatic ones, where the tissue parasite load was lower. However,
there was a positive correlation between the parasite load and cellular CR3 expression
in the spleens and cervical lymph nodes of infected dogs and there is a negative
correlation in liver. We can say, that the immune response appears to be organ specific
(immune response compartmentalization) whereas inflammatory cells play a distinct
role. Sometimes, they could act to perpetuate the infection or they could act as effector
cells in order to control the infection. Following our results where the symptomatic
animals showed higher parasite loads and higher CD11b/CD18 expression in their
lymphoid organs as spleen and lymph nodes, we can conclude that these cells
(monocyte-macrophages) might serve to perpetuate intracellular infection.
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1.0 - INTRODUGAO

1.1 — Aspectos gerais das leishmanioses

Leishmanioses sao doengas causadas por protozoarios digenéticos, do género
Leishmania, ordem Kinetoplastida (Ross, 1906), apresentando varias formas
morfoldgicas distintas. Agrupam-se no género cerca de 30 espécies, sendo aceito que,
aproximadamente 21 tenham a capacidade de produzir alteracbes patoldgicas na
espécie humana (Herwaldt, 1999; Ashford, 2000). As leishmanioses incluem varias
doencgas que sao determinadas pela espécie do parasito e das interagdes entre esses
parasitos e seus hospedeiros. No homem a doenca manifesta-se em formas classicas
descritas como a leishmaniose cutanea (LC), a leishmaniose cutdneo mucosa, a
leishmaniose cutdnea disseminada, a leishmaniose cutanea difusa, a leishmaniose

dérmica pés-calazar e a leishmaniose visceral (Ashford, 2000).

Segundo a Organizacdo Mundial de Saude (OMS), em 1990 existiam 12 milhdes de
pessoas apresentavam algum tipo de leishmanioses no mundo e com espectativa de
surgimento de 500 mil novos casos a cada ano, sendo que 90% desses casos

ocorrem em paises como o Brasil, Bangladesh, india, Nepal e Suddo (Desjeux, 2004).

1.2 — A leishmaniose visceral (LV)

A Leishmaniose Visceral (LV) ¢ uma antropozoonose na india e uma zoonose na
Europa e América do Sul, de carater endémico para o homem e com ampla
distribuicdo geografica em paises de clima tropical ou subtropical, perdendo em
incidéncia apenas para a malaria. A doenga tem como agente etiolégico as espécies
Leishmania (Leishmania) donovani (india) e Leishmania (Leishmania) infantum
(Europa e Bacia do Mediterraneo incluindo Norte da Africa) causadoras da
enfermidade no chamado “Velho Mundo”, e a espécie Leishmania (Leishmania)

chagasi (syn. L. infantum) no “Novo Mundo” (Mauricio et al., 2000).

Nas Américas a LV ocorre em aproximadamente 24 paises, tendo um carater
zoonotico, sendo o homem considerado um hospedeiro acidental no ciclo de vida das
varias espécies do parasito, que inclui ainda como hospedeiro invertebrado, fémeas
dos insetos flebotomineos da espécie Lutzomyia longipalpis e como hospedeiros

vertebrados canideos, marsupiais e roedores dentre outros (Grimaldi & Tesh, 1993).
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A transmissdo ocorre para o homem e para os animais durante o repasto sanguineo,
realizado por flebotomineos fémeas. A infecgéo inicia-se quando o inseto regurgita
formas promastigotas do parasito em seu estagio metaciclico (Sacks, 1989; Schlein,
1993), dentro das chamadas “piscinas de sangue” na derme dos hospedeiros
vertebrados, formadas pela acdo de succido do inseto. Apds inoculagdo, as formas
promastigotas sdo fagocitadas pelos macrofagos da pele, onde se modificam para
formas aflagelados e ovoides conhecidas como amastigotas. Nos mamiferos as
formas amastigotas residem e multiplicam-se principalmente dentro dos endossomos
das células constituintes do SMM. (Chang, 1979; Russel & Talamas-Rohana, 1989;
Mosser & Rosenthal, 1993). Dentro das células do SMM as formas amastigotas
multiplicam-se por divisdo binaria até ocupar todo o citoplasma. Em alguns casos o
nucleo dessas células chega a deslocar-se lateralmente para dar lugar ao vacuolo com
as formas amastigotas (Russell, 1989). O processo ininterrupto de divisdo das
amastigotas determina o abarrotamento de parasitas dentro dos macroéfagos, até que

esses sejam lisados, com liberagao das amastigotas que infectardo novas células.

Podem ocorrer pequenas variagdes nesse processo de acordo com as diferentes
espécies de Leishmania e as caracteristicas genéticas dos hospedeiros e das
interacées imunoldgicas desencadeadas pelo parasitismo (Chang, 1979; Mosser &
Rosenthal, 1993; Mosser & Brittingham, 1997). Ao realizar o repasto sangiineo em um
hospedeiro vertebrado infectado, os insetos ingerem formas amastigotas de
Leishmania presentes no sangue. No tubo digestério dos insetos, as formas
amastigotas transformam-se em formas promastigotas. As formas promastigotas por
sua vez, sofrem varias transformagdes, com migragao para porgoes anteriores desse
trato digestorio (formas metaciclicas infectantes). A fémea ao fazer um novo repasto
sanguineo no hospedeiro vertebrado inocula as formas promastigotas fechando-se o
ciclo (Chang, 1979; Schlein, 1993).

1.3 — A leishmaniose visceral canina (LVC)

O cao tem um papel importante dentro da epidemiologia da doenca, ja que este tem
sido considerado como o principal reservatério doméstico para a doenga humana na
natureza (Chagas et al., 1938; Deane, 1956; Alencar, 1959; Deane & Deane, 1962;
Ashford et al., 1998; Alvar et al., 2004). Ashford et al., (1998) apontam como
reservatorio de uma doencga infecciosa, a espécie na qual o agente causador
sobrevive, e assim, mantendo-se no ambiente. Além disso, Saliba & Oumeish (1999)
afirmaram que essa espécie deve ser abundante no seu sistema e viver tempo

suficiente que permita ciclos de transmissdo da doenca. E amplamente aceito que a
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manutencédo da LV em uma comunidade, bem como a dificuldade da erradicagao da
doenca em meios antropicos esta associada a pouca capacidade de se determinar de
maneira completa todos os casos da doenca ndo humana e a capacidade dos animais
de infectar os vetores. Acredita-se que em meios rurais 0os marsupiais e canideos
silvestres, tais como gambas e raposas sejam os reservatorios silvestres e em meios
urbanos, os cées sado determinados como os reservatérios domésticos (Saliba &
Oumeish, 1999; Reithinger & Davies, 2002).

Estudos pioneiros realizados por Chagas et al., (1938), na regido Norte do Brasil,
evidenciaram a existéncia de caes naturalmente parasitados, em paralelo com a
infeccdo humana. Todavia, a LVC no Brasil s6 teve relevancia quando foi estudada em
uma area de grande endemicidade: o nordeste brasileiro. No Ceara, Deane & Deane
(1955), em estudo comparativo entre a infeccdo humana e canina, encontrou parasitos
na pele de 16,3% dos individuos e em 77,6% dos caes naturalmente infectados. Além
disso, verificou-se que a infecgdo experimental de flebotomineos era mais freqiente e
intensa quando os insetos se alimentavam em céaes (75%) do que em pacientes
humanos (28,5%). Essas observagdes, bem como outros trabalhos relacionados com
a doencga canina em areas endémicas de leishmaniose visceral humana (Deane &
Deane, 1962; Iversson et al., 1983; Marzochi, et al., 1985), mostram o cdo como a
principal fonte de infeccdo para os flebotomineos, quer seja pela alta prevaléncia da
infeccdo canina nas regides estudadas, quer seja pela presenga do parasito na pele, o
que favorece a infeccdo do inseto vetor e, conseqlientemente, a transmissao ao

homem.

Atualmente no Brasil, a LVC esta em expansao e urbanizagdo, assim como outras
doengas parasitarias. Como determinantes epidemioldgicos desse processo pode-se
apontar a movimentagdo de pessoas e animais domésticos de areas endémicas para
areas onde o inseto transmissor ja se encontrava adaptado e o desmatamento
desordenado com consequente desequilibrio dos ecossistemas. Portanto, a
transmissdo da doenca canina tem ocorrido de formas peri-urbana e urbana muito
proxima ao centro de grandes cidades brasileiras como, Teresina, Fortaleza, Aracaju,
Joao Pessoa, Rio de Janeiro, Corumba, Santarém e Belo Horizonte (Michalick et al.,
1993; Marzochi, 1994; Ashford 1998; Tesh, 1995).
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1.4 — Manifestagoes clinicas e patolégicas na LVC

No cdo na LV apresenta formas clinicas assintomaticas e sintomaticas sendo que o
periodo de incubacdo é incerto, podendo variar de trés meses até varios anos
(Genaro, 1993). Observam-se um variado espectro de lesdes e alteragdes patoldgicas,
sendo esse derivado das complexas interagcdes da relagdo do parasito com seu

hospedeiro.

Os sinais clinicos mais comum nalLVC sdo a febre, descamacdo e eczema,
principalmente no espelho nasal e orelha, pélo opaco e ulceragdes leves localizadas
freqlientemente nas orelhas, espelho nasal, cauda e articulagdes, ulcera de decubito.
Com grande frequéncia observa-se, nas fases mais adiantadas da doenca,
esplenomegalia, alopecia generalizada, ulceragbes mais acentuadas na pele,
onicogrifose, ceratoconjuntivite, coriza, apatia, diarréia, melena ou hematoquesia,
edema das patas, vOmito, além do aparecimento de areas de hiperqueratose
especialmente na ponta do espelho nasal. Na fase final da infecgdo ocorrem em geral
paraparesia, caquexia, inanicdo e obito do animal (Abranches et al., 1991,
Brener,1957; Deane & Deane, 1955; Dias et al., 1999; Genaro, 1993; Lanotte et al.,
1979; Marzochi et al., 1983; Slappendel & Greene, 1990).

Na LVC lesbes histopatolégicas sdo principalmente associadas a hipertrofias e
hiperplasias observadas nas células do SMM. S&o descritas lesbes acometendo
o6rgados como figado, bacgo, linfonodos, pulmdes, medula éssea, rins, intestinos e
tegumento e vasos (Bogliolo, 1956; Alencar, 1959; Genaro, 1993; Tafuri et al., 1996;
Tafuri et al., 2001; Silva et al., 2002, Lima et al., 2004).

No figado observa-se infiltrado mononuclear (plasmo-histio-linfocitario) nos espagos-
porta e no interior de l6bulos (granulomas intralobulares) e hiperplasia das células de
Kapffer. (Chung et al., 1940; Brener, 1957; Keenan et al., 1984; Genaro,1993; Tafuri et
al., 1996; Tafuri et al., 2001). O bago pode apresentar tamanho normal, discretamente
aumentado ou hipertrofiado (Donatien e Lestoquard, 1935; Chung et al., 1940;
Alencar, 1959). Nesse 6rgao ocorre diminuicdo das células da bainha periarteriolar
(deplecado das areas T dependentes) com proliferacdo de macréfagos parasitados.
Hiperplasia da polpa vermelha devido a proliferacdo de macréfagos, as vezes
formando agregados ou nédulos celulares intensamente parasitados. (Keenan et al.,
1984; Genaro, 1993; Tafuri et al.,1996). Nos linfonodos, o aumento de numero e
tamanho dos foliculos linféides e a hipertrofia e hiperplasia dos macréfagos medulares

(corddes e seios), explicam a linfadenomegalia observada clinicamente (Lima et al.,
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2004). A presenca de grande numero de plasmoécitos (plasmocitose) também é

achasdo frequente, bem como no bago (Tafuri 1995).

Nos pulmdes observa-se a ocorréncia de pneumonite intersticial crbnica com
espacamento dos septos inter-alveolares (Tryphonas et al., 1977; Duarte et al., 1986;
Gongalves, 2003). A medula 6ssea pode-se encontrar hiperplasica podendo ou nao
conter parasitos (Keenan et al., 1984). No rim a glomerulonefrite causada pela
deposigdo de imunocomplexos (Tafuri et al., 1989) é freqlente e os sinais clinicos
apenas se tornam evidentes quando a lesdo renal ja é grave. Em alguns casos a
insuficiéncia renal € o Unico sintoma observado e nestes casos o 6bito pode ocorrer
em poucos dias (Ciaramella et al., 1997). No intestino a hiperplasia linféide das placas
de Payer, associada ou n&o ao parasitismo, pode ocorrer nos intestinos delgado,
jejuno e ileo, grosso, ceco e coélon (Brener, 1957; Keenan et al., 1984; Tafuri 1995).
Silva (2001) demonstrou maior parasitismo nas porgdes finais do intestino grosso

(ceco e colon).

1.5 — A interacao Leishmania e seus hospedeiros

O sucesso do desenvolvimento e progressao da LV esta diretamente associado as
interacbes entre o parasita e seus hospedeiros invertebrados e vertebrados. As
interacbes das varias formas de Leishmania envolvem mecanismos complexos.
Fatores de excrecao sintetizados pelo protozoario determinam o sucesso da infecgao
no hospedeiro invertebrado apropriado (Schlein, 1993), além disso, sdo também
sintetizados pelos parasitos fatores capazes de naturalizar sistemas de defesa e sua
internalizacdo nas células dos hospedeiros vertebrados (Russel & Talamas-Rohana,
1989).

1.5.1 — Interacdes no hospedeiro invertebrado

Para infectar o hospedeiro, Leishmania deve ser capaz de sobreviver dentro do trato
digestoério do flebotomineo. As formas promastigotas possuem uma camada de
moléculas de lipofosfoglicanos (LPG) em sua superficie, consistindo de um nucleo
glicana, uma ancora lipidica altamente conservada e unidades variaveis de
oligossacarides. Essas formas expressam grandes quantidades de LPG, bem como de
outros glicoconjugados, como a metaloprotease - gp63, ambos capazes de proteger o
parasita da acado das enzimas hidroliticas presentes no intestino do flebotomineo
(Alexander et al., 1999). Interagdes envolvendo LPG com lectinas e moléculas tipo

lectinas presentes no intestino do inseto, impedem que as formas promastigotas
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prociclicas sejam eliminadas juntamente com o bolo alimentar. Durante a
metaciclogénese, estas formas sofrem uma extensa modificacdo estrutural,
envolvendo o tamanho e a expressao de acucares de LPG, transformando-se em
promastigotas metaciclicas (Chang, 1979). Estas apresentam reduzida afinidade de
ligacao as lectinas, levando ao desligamento do epitélio intestinal e migragdo para a
probdscida do inseto, com posterior transmissdo para o hospedeiro vertebrado
(Cunningham, 2002).

1.5.2 — Interacdes no hospedeiro vertebrado

1.5.2.1 — Promastigotas de Leishmania/ macréfagos

Células do Sistema Monocitico Mononuclear (SMM), principalmente macrofagos, sao
os principais “alvos” dos protozoarios do género Leishmania. Orgdos ricos desses
tipos celulares (figado, baco, medula-6ssea, pele e linfonodos) sado principalmente

atingidos.

As interagbes de formas promastigotas de Leishmania com fagoécitos mononucleares
tem sido bem caracterizadas, e a participagao de varios receptores desempenha um
papel fundamental na adesao e internalizagdo das promastigotas pelos macréfagos
(Blackwell et al, 1985; Mosser & Rosenthal, 1993; Kane & Mosser, 2000). Esta
interagdo se da com a participacdo de moléculas da superficie do parasito
(lipofosfoglicanos e gp63) ou opsoninas derivadas do hospedeiro (complemento,
fibronectina ou imunoglobulinas) e multiplos receptores nos macréfagos (receptores
para o complemento - CR, receptores para fibronectina, receptor de fucose-manose e

receptores para Fc de IgG).

As imunoglobulinas circulantes IgG anti-Leishmania, especificas, se ligam as formas
promastigotas metaciclicas, aumentando a adesao das mesmas aos macrofagos, por
meio dos receptores para a porgao Fc das IgG FcyR (Mosser & Rosenthal, 1993).
Estudos in vitro evidenciaram a capacidade de formas amastigotas e promastigotas (L.
amazonensis) de se ligarem a proteina fibronectina facilitando assim a aderéncia e a

internalizacdo em macroéfagos (Wyler et al., 1985).

O sistema de complemento, juntamente aos anticorpos, é o principal mediador
humoral dos processos inflamatérios. E constituido por um conjunto de proteinas,
tanto soluveis no plasma, como expressas nas membranas de certos tipos celulares

(lturry-Yamamoto & Portinho, 2001). Para que o sistema de complemento exerca suas
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funcdes bioldgicas este deve ser ativado, originando uma série de fatores soroldgicos
oriundos da quebra de suas proteinas componentes (Sim et al, 1987; Ember & Hugli,
1997). Os fatores sorologicos do complemento, especialmente C3 e seus produtos de
clivagem, C3b, C3bi e C3dg, facilitam o processo da fagocitose por opsonizacao, pois
os macrofagos possuem receptores especificos (receptores do complemento - CR)

para os trés fragmentos (Ross & Medof, 1985; Lambris, 1988).

Sabe-se que parasitos do género Leishmania sdo capazes de ativar o complemento,
tanto pela via classica como pela via alternativa (Pearson & Steigbigel, 1980; Mosser &
Edelson, 1985; Puentes et al., 1989). Entretanto, as moléculas de LPG presentes na
superficie das promastigotas metaciclicas impedem a inser¢gao de complexo litico C5-9
na superficie do parasito, caracterizando um dos mecanismos de escape de
Leishmania (Hall & Joiner, 1991).

Os ligantes dos macrofagos para os fatores soroldgicos 1gG, fibronectina e
complemento, comentados anteriormente, sdo os receptores para a por¢cao Fc das
imunoglobulinas G (FcyR), as integrinas (glicoproteinas transmembranosas) da familia
B1 e B2 e os receptores para complemento do tipo 1 (CR1), do tipo 2 (CR2), do tipo
3 (CR3) e do tipo 4 (CR4), respectivamente (Mosser, 1993). Sua importancia na
adesao promastigota-macrofago depende da espécie de Leishmania envolvida. De
acordo com Mosser & Rosenthal (1993), para a interagcdo de promastigotas de L.
major e L. enrietti, sdo necessarios componentes do complemento, enquanto L.
amazonensis adere eficientemente a macréfagos de camundongo na auséncia do
soro. O mesmo pode ser observado em relagdo a L. donovani e macréfagos humanos,
sendo que os receptores macrofagicos para manose participam no processo da
adesao (Jenefer et al., 1985 ; Wilson & Pearson, 1986).

Os receptores especificos para complemento (CR1, CR3 e CR4) tém sido
incriminados em exercer um papel crucial na interagdo com promastigotas
opsonizadas, tanto com macréfagos humanos quanto com macrofagos de
camundongos (Mosser & Edelson, 1985; Mosser et al.,1992; Rosenthal et al., 1996;
Handman & Bullen, 2002). Assim, o sistema mais bem caracterizado ja descrito € o
que ocorre entre promastigotas opsonizadas pelo complemento e receptores para o
complemento nos macréfagos (Mosser & Edelson, 1985). Além disso, a opsonizagao

dos parasitos, dependente de complemento, ndo sé melhora sua adesdo aos
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macréfagos, como também aumenta sua sobrevivéncia intracelular (Mosser &
Edelson, 1987; Gongalves, 2003).

1.5.2.2 — Amastigotas de Leishmania/ macréfagos
Acredita-se que a interacdo amastigota macréfago também acontega de maneira
direta, entretanto, essa interagdo na auséncia de opsonizagao, permanece ainda nao

totalmente esclarecida (Kane & Mosser, 2000).

De forma opsonizada, como ja dito, os ligantes do parasito envolvidos compreendem
os LPG, a glicoproteina majoritaria gp63 (protease de superficie), e alguns
carboidratos. Os contra-receptores macrofagicos relacionados séo os receptores CR3
e CR4 para as LPG (Talamas-Rohana et al., 1990), os receptores CR3 para a gp63
(Russel & Wright, 1988) e os receptores para manose e fucose reconhecedores
desses carboidratos (Mosser & Rosenthal, 1993). Guy & Belosevic (1993), em
modelos murinos na leishmaniose causada por L. major apontam a participagao de
receptores para por¢cao Fc das imunoglobulinas nessa interagdo, demonstrando maior
ligacdo de formas amastigotas a células fagocitarias hospedeiras em soros com altas
concentracdes de I1gG anti-Leishmania. Em estudos “in vitro” Blackwell et al, (1985) ao
bloquear o receptor para o complemento do tipo 3 (CR3), também observaram menor
quantidade de Leishmania-macréfago aderidas, sugerindo também, a importancia

deste receptor na adesao.

Recentemente, Lima et al (2007), apontaram o receptor do complemento do tipo 3
como importantes proteinas associadas a resposta imune contra leishmaniose visceral
canina no modelo naturalmente infectado com Leishmania chagasi. Para os autores, a
maior expressao de CR3 no bago desses animais se associaria ao maior parasitismo
nesse 6rgao, indicando um possivel papel mantenedor de células CR3 positivas do
parasitismo tecidual. Ao contrario, no figado, células positivas para a expressao de
CR3 estariam associadas a menor parasitismo tecidual sugerindo a essas células,

nesse 6rgdo um papel protetor na resposta imune da leishmaniose visceral canina.

Baseando-se na patogénese da doenga canina, na amplitude clinica observada em
animais naturalmente infectados e acreditando na importancia da interacdo entre o
parasito e suas células hospedeiras para a formacao das alteragdes histopatoldgicas
bem como na importancia dos receptores do complemento nessa interagdo, esse

trabalho apresenta como foco o estudo qualitativo e quantitativo da expressdo do
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receptor do tipo 3 (CR3 — CD11b/CD18) nos érgaos linféides (baco, linfonodos e

tegumento) e figado de caes naturalmente infectados com Leishmania chagasi.
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2.0 - OBJETIVOS

2.1 — Objetivo geral

Avaliar aspectos clinicos, parasitolégicos, histopatologicos, correlacionando a
expressao qualitativa e quantitativa do receptor do complemento do tipo 3
(CR3 — CD11b/CD18) no bacgo, figado, linfonodos e pele de animais

naturalmente infectados com Leishmania chagasi.

2.2 — Objetivos especificos

Realizar avaliagbes clinicas e sorologicas de todos os animais controle e

naturalmente infectados com Leishmania chagasi,

Realizar analises histopatolégicas do bago, figado, linfonodos axilares,

cervicais e popliteos e peles do abdome, do focinho e da orelha;
Avaliar quantitativamente o parasitismo tecidual por formas amastigotas de
Leishmania nos 6rgaos, através das técnicas do indice da LDU e imuno-

histoquimica;

Avaliar qualitativamente a expressédo do receptor do complemento do tipo 3

(CR3) pelas técnicas histologia e de imuno-histoquimica.

Quantificar a expressao do receptor do complemento do tipo 3 (CR3) por

técnicas de imuno-densitometria digital.
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3.0 - MATERIAL E METODOS

3.1 — Animais

Em todos os experimentos foram utilizados quarenta caes sem raca ou idade
definidas, obtidos junto ao Centro de Controle de Zoonoses da cidade de Sabara-MG
(Brasil). Todos esses animais foram submetidos aos testes diagnosticos soroldgicos
para leishmaniose como a imunofluorescéncia indireta (RIFI), o teste de ELISA
(enzyme-linked immunosorbent assay), o teste da reagado de fixagcdo de complemento
(RFC) no Laboratério de Sorologia do Departamento de Parasitologia do ICB/UFMG,

além do esfregaco de medula éssea para diagndstico parasitoldgico.

Os caes receberam tratamento anti-helmintico e contra ectoparasitos, sendo mantidos

em quarentena com agua e comida “ad libidum”.,

Os animais foram subdivididos em trés grupos:

e Grupo 1 — Animais controle — dez cées com diagnostico sorolégico e

parasitoldgico negativo para leishmaniose;

e Grupo 2 — Animais assintomaticos — dez caes positivos nos testes diagnésticos

e sem qualquer sinal ou sintoma clinico da leishmaniose (Figuras 1a,b);

e Grupo 3 — Animais sintomaticos — vinte caes positivos nos testes diagnésticos
e que apresentavam sinais e sintomas caracteristicos da doenga como:
alteragbes cuténeas (alopecia, eczemas ou Ulceras); onicogrifose;

ceratoconjuntivite, linfadenomegalia, caquexia, etc (Figuras 1c,d).

3.2 — Aprovagio do Comité de Etica em Experimentagdo Animal
Esse estudo foi apreciado e aprovado pelo Comité de Etica em Experimentacdo
Animal (CETEA) da UFMG, registrado no protocolo 035/04 do Comité (Anexo I).
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Figura 1: Animais naturalmente infectados sorologicamente positivos para leishmaniose:

(A;B) Caes assintomaticos: sem presenga de sinais ou sintomas classicos da doengas. (C;D)
Caes sintomaticos: apresentando clinicamente sinais e sintomas associados a doenga como

magreza, ulceragdes de pele e onicogrifose.
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3.3 — Necropsia

Em necropsia, depois de realizada a avaliacdo clinica, todos os animais foram
primeiramente anestesiados com Thiopental Sédico® na concentragao de 2,3%, dose
de 1ml/Kg. i.v. e, ap6s isso, sacrificados com o curarizante T-61®, dose de 0,3 ml/Kg,
i.v. Fragmentos de baco, figado linfonodos (axilares, cervicais e popliteos) e de pele
(orelha, espelho nasal e abdomen) dentre outros foram coletados e fixados para
exames histolégicos e imuno-histoquimicos. Outros fragmentos desses 6rgaos foram
retirados e acondicionados em solugao salina resfriada, com posterior congelamento

em criopreservador Tissue Tek® para confeccido de laminas em criostato.

3.4 — Unidade de Leishman Donovan - LDU
Na necropsia fragmentos do baco e dos linfonodos coletadas foram impressos em
laminas limpas e desengorduradas por método de esfregacos por aposi¢ao

(“imprints”).

As laminas foram fixadas em solugao de alcool metilico por 5 minutos e apds secagem
em temperatura ambiente coradas por solugcao de GIENSA a 10% (diluicao em agua

destilada).

Foi determinado em cada lamina, através da contagem microscépica de luz (em
objetiva de imersdo), o numero de amastigotas considerando-se um mil nucleos de
células mononucleadas. O caélculo da LDU consistiu na razdo do numero de
amastigotas pelo numero de células contadas, multiplicando-se pelo peso do érgdo em

questdo na férmula a seguir (Stauber, 1956):

LDU = Numero de formas amastigotas contadas

Numero de células mononucleares (acima de 1000)

3.5 — Microscopia optica:

Em necropsia, fragmentos de 6rgdos como bacgo, figado, linfonodos e pele foram
fixados em solucédo de formol tamponado a 10%, pH 7,2. O material foi entdo
processado em equipamento histotécnico automatico seguindo-se desidratagao,
diafanizagcado, e inclusdo em parafina. Apdés este procedimento, blocos de parafina,

contendo os fragmentos dos 6rgaos, foram cortados em micrétomo na espessura de 4-
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5um de e montados em laminas previamente desengorduradas com solug¢ao alcool-

éter, e banhadas em solucgao gelatinosa de fixagao.

Em cada lamina foram colocados dois cortes. Posteriormente, os cortes histolégicos
foram corados pela técnica da Hematoxilina e Eosina (H&E) e observados em

microscopia éptica para avaliag&o histologica.

A analise histopatoldgica dos é6rgaos foi realizada em tecidos de 40 animais, divididos
em: dez controles, dez assintomaticos e vinte sintomaticos. Observaram-se os

seguintes parametros:

1) Bacgo: avaliacdo morfolégica com especial atencdo aos macrofagos da polpa
vermelha e zona marginal, estudo da presenca de granulomas, avaliacdo da
reatividade da polpa branca, espagamento e inflamagéo capsular (Tafuri et al., 1996).
As lesbes avaliadas foram classificadas de forma semi-quantitativa considerando-se a
area ocupada pelas células inflamatdrias nos fragmentos teciduais. Assim, areas
menores que 1/3 dos campos avaliados foram consideradas discretas (+), entre 1/3 e

2/3 consideradas moderadas (++) e acima de 2/3 consideradas intensas (+++).

2) Figado: avaliagao morfologica dos fendmenos degenerativos, inflamacado da
capsula, inflamagao portal, congestao sinusoidal, hipertrofia e hiperplasia das células
de Kupffer e presenga de granulomas intralobulares (Silva, 2004). O paradmetro semi-
quantitativo da avaliagéo tecidual seguiu o adotado para bacgo

como descrito anteriormente.

3) Linfonodos axilares, cervicais e popliteos: linfadenite capsular, avaliacdo da
histiocitose subcapsular, avaliagdo da hiperplasia e hipertrofia de nddulos e foliculos
linféides na regido cortical e avaliagdo da hiperplasia e hipertrofia de macréfagos nos
seios e corddes medulares (Lima et al., 2004). O pardmetro semi-quantitativo da

avaliagao tecidual seguiu o adotado para bago como descrito anteriormente.

4) Pele abdominal, espelho nasal e orelha: avaliagdo da inflamagdo, avaliagdo da
histiocitose e avaliacdo do parasitismo (Xavier et al., 2006). O parédmetro semi-
quantitativo da avaliacdo tecidual seguiu o adotado para bago como descrito

anteriormente.
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3.6 — Técnica de Imuno-histoquimica

Foi realizada a imuno-histoquimica em duas etapas distintas:

1) Imuno-histoquimica para marcagao de formas amastigotas de Leishmania em

material embebido em parafina (Tafuri et al., 2004), nos varios 6rgaos estudados,

visando correlacionar as lesbes com a presenga do parasito nos 6rgaos;

2) Imuno-histoquimica para caracterizacdo da integrina (CD11b/CD18 ou CR3),

realizada através de laminas histolégicas confeccionadas por cortes em criostato.

3.6.1 — Solucdes e anticorpos empregados na técnica:

Solugdes de Perdxido de Hidrogénio: Duas solugcbes foram preparadas: uma
para o bloqueio da peroxidase endégena composta de peréxido de hidrogénio
30 volumes a 4% , e outra para a revelagdo que consistia de peroxido de

hidrogénio 40 volumes a 0,16%.

Solucdo Reveladora de Diaminobenzidina: A solugdo foi preparada com
Diaminobenzidina (DAB) a 0,024%, acrescida da solugdo de peréxido de

hidrogénio descrita anteriormente.

Solucdo Tampdo Fosfato Salino (PBS- “Phosphate Buffer Saline’- pH 7,2,
0,01M): Entre as etapas da técnica, essa solugao foi utilizada para lavagem

das laminas (trés banhos consecutivos de cinco minutos).

Anti-soro de bloqueio: Foi utilizado soro normal de cabra, na diluicdo de 1:50

para o bloqueio de sitios inespecificos.

Anti-soro e Anticorpos monoclonais (anticorpo primario): Para a deteccdo de
formas amastigotas de Leishmania nos tecidos, utilizou-se um soro de céo
naturalmente infectado na diluicdo de 1:100 (Tafuri et al., 2004). E para a
caracterizacdo de CR3 utilizou-se os anticorpos monoclonais de camundongo
anti-CD11b e anti-CD18 caninos (SEROTEC-USA).

Anticorpo Secundario: Usamos o anti-soro de cabra anti-camundongo e coelho
biotinilado da DAKO (LSAB 2 System, Peroxidase — K0675).
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e Peroxidase Complexada com estrepto-avidina da DAKO (LSAB 2 System,
Peroxidase — KO675)

3.6.2 — Reacdes imuno-histoquimicas: Técnica da estrepto-avidina peroxidase

Para detecgdo das formas amastigotas de Leishmania e para deteccao tecidual das
proteinas CD11b e CD18 (CR3), utilizou-se a técnica descrita por Tafuri et al., (2004)

que consiste das seguintes etapas:

e Laminas provenientes blocos parafinados (para deteccao de formas
amastigotas de Leishmania) foram inicialmente desparafinadas em duas

diferentes solugdes de xilol por 10 minutos em cada;

e Laminas provenientes de cortes em criostato (proteinas CD11b e CD18) e as
ldminas provenientes de blocos parafinados, apdés lavagem em xilol foram
entdo hidratadas em solugdes de alcoois decrescentes, e a seguir, submetidas

aos banhos em PBS;

¢ Bloqueio da peroxidase endégena foi feito adicionando-se ao banho de PBS o
peréxido de hidrogénio (30 volumes) a 4% (30 minutos a temperatura

ambiente);

e Para o bloqueio das reagdes inespecificas (relacionadas ao anticorpo
secundario) adicionou-se soro normal de coelho e as laminas incubadas em

camara umida por 30 minutos a temperatura ambiente;

¢ Para formas amastigotas foi utilizado como anticorpo primario soro de cédo
naturalmente infectado na diluigdo de 1:100 em quantidade suficiente para
cobrir os fragmentos. Para a reagao anti-CR3 utilizou-se os anticorpos anti-
CD11b e anti-CD18 em diferentes cortes na diluicdo de 1:100. As laminas
foram entao incubadas em camara umida por 18 a 24 horas em temperatura de
4°C;

e Adigdo do anticorpo secundario e incubagdo em camara umida por 30 minutos

a temperatura ambiente;
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e Emprego da Estrepto-avidina-peroxidase e incubagdo por 30 minutos em

camara Umida a temperatura ambiente;

e Revelagdo da peroxidase com a solugdo reveladora com perdxido de

hidrogénio por cinco minutos a temperatura ambiente;

e Lavagem das laminas em agua corrente e contra-coloragdo com hematoxilina

de Harris por trés segundos;

e Lavagem, desidratagcdo em 4alcoois crescentes, diafanizagcdo em xilol, e

montagem com balsamo Entelan™.

Para cada bateria de 20 laminas utilizou-se um controle negativo e um positivo. O
controle negativo, na imuno-histoquimica para amastigotas de Leishmania, foi feito
utilizando-se soro de cao normal na diluicdo de 1:100 e/ou PBS, em substituicido aos
anticorpos primarios. O controle positivo foi feito utilizando-se uma lamina com corte
histolégico de 6rgaos de caes naturalmente infectados com alto parasitismo quando

observado ao microscépio optico na coloragao pela H&E.(figuras 2a,b).

3.7 — Avaliagoes Morfométricas

Analises morfométricas foram realizadas para:

e Quantificagdo do parasitismo tecidual de formas amastigotas marcadas pela

reacao de imuno-histoquimica;

¢ Quantificacdo do numero de células contendo imunomarcagdes para as
proteinas CD11b e CD18;

e Quantificacdo da intensidade da expressdo das proteinas constituintes dos

receptores do crescimento do tipo 3.

Todas as analises foram realizadas no programa KS300 pertencente ao Laboratério de

Processamento de Imagens, no Departamento de Patologia Geral do ICB/UFMG.
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Figura 2: Corte histolégico de figado de c&do naturalmente infectado por Leishmania

(Leishmania) chagasi. Método de Imuno-histoquimica da estreptoavidina—peroxidase. (A)

Controle positivo onde observamos formas amastigotas imuno-marcadas no interior de células
de granulomas hepaticos (cabega de setas) (220x). (B) Controle negativo em corte histologico

contendo formas amastigotas, porém sem que haja imuno-marcagao (220x).



3.7.1 — Quantificacdo do parasitismo tecidual

Em cada lamina corada pela técnica da estrepto-avidina-peroxidase para
determinacdo de formas amastigotas de Leishmania foram fotografados no
microscopio optico ZEISS com em microcamera JVC-TK1270 acoplada e com fungao
RGB (red green blue) ativada. Para cada lamina foram fotografados 20 campos
aleatdrios, em objetiva de 40x (em tela de 640X480 pixels) como descrito por Caliari
(1997).

Em cada imagem obtida foi determinado no programa KS300, através da diferenciagcao
de cor, o numero de pixels correspondentes a imunomarcagdo determinando-se a

quantidade de formas amastigotas imunomarcadas.

3.7.2 — Quantificacdo do numero de células positivas para a integrina CR3 (CD11b/

CD18)

Laminas coradas pela técnica da estrepto-avidina-peroxidase para determinacédo da

expressao de CD11b e CD18 foram fotografadas seguindo procedimento descrito no
item 3.7.1 e neles quantificado o numero de células com marcagao positiva para as

duas proteinas estudadas.

3.7.3 — Quantificacdo da expressdo densitométrica das proteinas CR3 (CD11b e

CD18)

Laminas coradas pela técnica da estrepto-avidina-peroxidase para a determinacéo da

expressao de CD11b e CD18 foram fotografadas em nimero de campos variados para
analise de duzentas células imunomarcadas. Todos os campos foram fotografados
utilizando-se um filtro de polarizacdo de interface GG495 (Schott, Mainz, Germany)
(para polarizagéao de luz de produtos gerados pela DAB) em microscopio éptico com
microcamera JVC-TK1270 com desativagdo de sinal RGB (imagem digitalizada em

escala de cinza).

Duzentas células capturadas foram analisadas no software KS-300 utilizando-se um
modelo macro padréo desenvolvido no Laboratério de Morfometria do ICB/ UFMG.
Densidade 6ptica da expressao de CD11b e CD18 foi obtida através da intensidade da
transmitancia de luz, em incidéncia de 500nm como proposto pela Lei de Beer (Caliari
et al., 2006) (Figura 3a-f).

D.O.=Llog. | Onde: D.O. = Densidade optica

| | = intensidade de transmitancia.
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Figura 3: Avaliacdo densitométrica da expressao celular de CR3: (A) Imagem real

apresentando células com marcagéo positiva para proteina CD11b (setas). (B) Imagem A
utlizada para contagem densidomatrica capturada em escala de cinza utilizando-se filtro de
polarizagédo para captacao de emisséo de luz de subprodutos de diaminobenzidina (DAB). (C)
Macro de avaliagdo do programa KS300 apresentando passos automaticos da avaliagao
densitométrica. (D) Selecdo de pixels da imagem correspondentes a cor da imuno-marcagao
da proteina CD11b (marcagcdo em verde). (E) Imagem virtual de geragdo automatica para
selecdo de células positivas. (F) Determinacdo da densidade da expressao da proteina CD11b

em células selecionadas com quantificagado automatica (seta).



3.8 — Andlises Estatisticas

Todas as analises estatisticas inferéncias ou descritivas tiveram o apoio da ESTATMG
— Empresa Junior de Consultoria em Estatistica da UFMG e foram realizadas
utilizando-se dos softwares INSTAT3 for Windows e PRISM verséao 3.0.

Baseando-se na natureza da distribuicdo ndo paramétrica dos dados obtidos para o
parasitismo dos animais, para analises de inferéncia entre dois dos grupos estudados
foi utilizado o teste de Mann-Whitney e para analises de correlagéo o teste aplicado foi

o Coeficiente de Correlagcao de Spearman.

Dados obtidos para o numero e expressdao densitométrica das proteinas CD11b e
CD18 apresentaram carater de distribuicdo normal, sendo as inferéncias desses dados
quando para dois grupos realizados pelo teste-T, para mais de dois grupos realizados
no teste de varidncia da Tabela ANOVA e as analises de correlagao pelo Coeficiente
de Correlacdo de Pearson e pela matriz de correlagdo de Pearson com indice de

significancia menor que 5%.
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4.0 - RESULTADOS

4.1 - Avaliagéao Clinica

As alteragbes clinicas encontradas nos animais sintomaticos estudados estédo

descritas no grafico 01. Os animais sintomaticos apresentaram como alteragbes mais

freqUentes a linfadenomegalia (63%), a onicogrifose (59,3%), a magreza (33,3%), as

ulceragdes de pele (29,6%), a caquexia (14,8%), e a anemia clinica (29,6%).

Grafico 01 — Sinais e sintomas clinicos apresentados por animais naturalmente infectados por Leishmania

Sinais e sintomas clinicos

chagasi
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Hiperqueratose
Mucosas hiperémicas
Neoplasia mamaria
14.8 Caquexia
14.8 Descarga ocular
185
185
Anemia dinica
Ulceractes de pele
Magreza
Alopecia
Pele seca e descamando
Onicogrifose
Linfadenomegalia
(4] 10 20 30 4 50 B0 T

4.2 - indice da LDU (Leishman Donovan Units)

4.2.1 — LDU do baco

Os indices de LDU encontrados no baco dos animais infectados estao representados

no grafico 02. A andlise dos dados nao revelou diferencas estatisticas existentes entre

os grupos clinicos e a LDU apresentada pelo bago dos animais (p=0.3247; teste de
Mann-Whitney).
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Grafico 02 — Leishman Donovan Unit (LDU) no bago de animais naturalmente infectados com Leishmania

chagasi.
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4.2.2 — LDU dos linfonodos

Os indices de LDU encontrados nos linfonodos axilares, cervicais e popliteos de
animais infectados estao representados no grafico 03.

Grafico 03 — Leishman Donovan Unit (LDU) nos linfonodos de animais naturalmente infectados com

L.chagasi.
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Linfonodos cervicais de animais sintomaticos apresentaram maior parasitismo pelo
indice da LDU que linfonodos cervicais dos animais assintomaticos (p=0.0131; teste
de Mann-Whitney). Para linfonodos axilares (p=0.4968; teste de Mann-Whitney) e

popliteos (p=0.1181; teste de Mann-Whitney), essa diferenca nao foi observada.
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Ao se comparar o parasitismo entre os linfonodos estudados e todos os animais
naturalmente infectados, maiores indices de LDU s&o observados em linfonodos
cervicais, porem nenhuma diferenga foi encontrada entre eles (p=0.0930; teste de
Kruskal-Wallis).

4.3 — Parasitismo tecidual pela técnica da Imuno-histoquimica

4.3.1 — Parasitismo tecidual no baco

O parasitismo tecidual encontrado no bago de animais infectados esta descrito no
grafico 04.

Grafico 04 — Parasitismo tecidual pela técnica da imuno-histoquimica no bago de animais naturalmente

infectados com Leishmania chagasi
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Bacgos de animais sintomaticos apresentaram maior parasitismo tecidual em relagao

aos animais assintomaticos (p=0.0221; teste-T).

4.3.2 — Parasitismo tecidual no figado

O parasitismo tecidual encontrado no figado de animais infectados esta descrito no
grafico 05.
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Grafico 05 — Parasitismo tecidual pela técnica da imuno-histoquimica no figado de animais naturalmente

infectados com Leishmania chagasi
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Nao foi encontrada diferengas no parasitismo tecidual entre os grupos clinicos de

animais infectados estudados.

4.3.3 — Parasitismo tecidual nos linfonodos

O parasitismo tecidual encontrado nos linfonodos dos animais infectados esté descrito
no grafico 06. Ndo foram observadas diferencas estatisticas significativas entre os dois
grupos clinicos de animais assintomaticos e sintomaticos para os linfonodos axilares e
popliteos. Entretanto, os linfonodos cervicais dos animais sintomaticos apresentaram

maior parasitismo tecidual que animais assintomaticos (p=0.0421; teste-T).
A analise do parasitismo independente da classificacao clinica revelou maiores indices

de parasitismo tecidual para os linfonodos cervicais e popliteos quando comparados

ao linfonodo axilar, ndo sendo essa diferenca, porém, estatisticamente significativa.
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Grafico 06 — Parasitismo tecidual pela técnica da imuno-histoquimica nos linfonodos de animais

naturalmente infectados com Leishmania chagasi
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4.3.4 — Parasitismo tecidual na pele

O parasitismo tecidual encontrado nas biopsias de pele das regides anatémicas como
do abdome, do espelho nasal e da orelha dos animais infectados esta descrito no
grafico 07. Nao foram evidenciadas diferengas estatisticas entre os grupos clinicos

estudados em nenhum das trés regides da pele.

Grafico 07 — Parasitismo tecidual pela técnica da imuno-histoquimica na pele de animais naturalmente

infectados com Leishmania chagasi.
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A comparacao entre peles revelou maiores indices de parasitismo para a pele da
regido da orelha, porém, a diferenca encontrada ndo se mostrou ser estatisticamente
significativa.

4.4 — Avaliagoes anatomo-patoldgicas

4.4.1 — Avaliacbes macroscopicas

O figado e o bago, em geral, apresentaram-se aumentados de tamanho e peso, sendo
a congestdo um achado frequente e caracterizada pela presenga de sangue a
superficie de corte. O bagco em especial, sempre se mostrava de aspecto rugoso que
ao corte revelava além da congestao, a hipertrofia e hiperplasia da polpa branca. Os
linfonodos eram sempre reativos, em especial os linfonodos cervicais, sendo que os
mesmos apresentavam-se aumentados de tamanho, e ao corte, deixavam fluir um
liquido de aspecto leitoso. A cortical era facilmente identificada, pois era de coloragcao

brancacenta e proeminente em relagao a superficie.

4.4.2 — Avaliacoes histopatoldgicas microscopicas no baco

As principais altera¢des histopatolégicas encontradas no bago de todos os animais
estao descritas na tabela 01. A hiperplasia e hipertrofia da polpa branca foi a alteracao
freqientemente encontrada variando na maioria dos animais nos padrbes de
intensidade de discreto a moderado (83,3%). Resultado semelhante foi observado
também na polpa vermelha (83,4%). Além disso, nessa regido, foram observados um
grande numero de plasmdcitos (plasmocitose) e macréfagos e em menor numero
polimorfonucleares neutréfilos. Os casos mais intensos dessa hiperplasia foram
sempre associados a animais de perfil sintomatico (30% para esse grupo) nao sendo
descrito em outros perfis clinicos. Entretanto, a presenca de agregados de macréfagos
parasitados com formas amastigotas de Leishmania (granulomas) foi observada em
ambos os grupos de animais sendo cinco assintomaticos e em dois sintomaticos. A
congestao também foi uma alteragdo muito encontrada e novamente, na maioria dos
casos, manteve-se entre os graus de discreta a moderada (80%). A inflamagéo e o
espessamento da capsula também foram observados em alguns animais. A deplegao
e nao reatividade dessa regido somente foi observada em animais de perfil clinico

sintomatico (10%). (Figuras 4a-f).
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Figura 4: Alteracbes histopatolégicas no baco de animais naturalmente infectados com

Leishmania (Leishmania) chagasi: (A) Capsula apresentando presenca de células inflamatérias

e espessamento discreto. H&E. 40X (B) Regido da polpa banca nao reativa com substituicdo
das populagdes de linfocitos por macréfagos as vezes parasitados. H&E. 440X. (C) Regiédo da
polpa branca reativa, apresentado exuberante foliculo linféide. H&E. 220X. (D) Regido da
polpa vermelha apresentando grande hipertrofia e hiperplasia de macrofagos. H&E. 440X. (E)
Regido da polpa vermelha apresentando congestéo intensa. H&E. 440X. (E) Regido da polpa

apresentando formagdes agregadas concéntricas de macréfagos (granulomas).
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Tabela 01. — Avaliagéo histopatoldgica do baco de cées controle e cdes naturalmente infectados.

GRAU DA LESAO

LESAO Ausente Discreta Moderada Intensa
n(%) n(%) n(%) n(%)
Espessamento de capsula 10 (100%) 0 (0%) 0 (0%) 0 (0%)
% Inflamacgéo da capsula 9 (90%) 1(10%) 0 (0%) 0 (0%)
% Hiperplasia e hipertrofia da polpa vermelha 6 (60%) 2 (20%) 2 (20%) 0 (0%)
% Hiperplasia e hipertrofia da polpa branca 8 (80%) 1(10%) 1(10%) 0 (0%)
© Congestéo 5 (50%) 2 (20%) 3 (30%) 0(0%)
Hemossiderose 8 (80%) 1(10%) 1(10%) 0 (0%)
Deplecédo de Polpa Branca e Bainha 10 (100%) 0 (0%) 0 (0%) 0 (0%)
periarteriolar
Espessamento de capsula 22 (73,3%) 4(13,3%) 2(6,7%) 2(6,7%)
U) Inflamacgéo da cépsula 19 (63,4%) 4(13,3%) 4(13,3%) 3(10%)
§ Hiperplasia e hipertrofia da polpa vermelha 2 (6,7%) 10 (33,3%) 15 (50%) 3(10%)
@ Hiperplasia e hipertrofia da polpa branca 1(3,3%) 16 (563,4%) 9 (30%) 4(13,3%)
< Congestéo 2(6,7%) 17 (56,7%) 7 (23,3%) 4(13,3%)
Hemossiderose 4(13,3%) 16 (53,4%) 7 (23,3%) 3(10%)
Depleg¢do de Polpa Branca e Bainha 4(13,3%) 10 (33,3%) 3 (30%) 3 (30%)

periarteriolar

4.4.3 — Avaliacoes histopatoldgicas microscopicas no figado

As principais alteragdes histopatolégicas encontradas no figado de todos os animais

estudados estao descritas na tabela 02.

A excecdo do numero e granulomas,

lesdo a qual

animais assintomaticos

apresentaram maior numero de granulomas hepaticos que animais sintomaticos

(p=0.0018; teste-T), nenhuma diferenga no padrao de lesdes teciduais hepaticas pode

ser observada entre esses grupos de animais. A hiperplasia e a hipertrofia da célula de

Kupffer e a presenca de granulomas foram as lesbes de maior incidéncia, sendo

encontradas em todos os animais infectados. Lesdes como a congestdo nos capilares
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sinusdides, inflamacgao portal e da capsula e a presenca de fendbmenos degenerativos

apresentaram-se em grau amplamente variado, em alguns casos apresentando um

perfil discreto e em outros um perfil intenso (Figuras 5 a-f).

Tabela 02. — Avaliagéo histopatolégica dos linfonodos axilares de cdes naturalmente infectados.

GRAU DA LESAO

LESAO Ausente Discreto Moderado Intenso
n(%) n(%) n(%) n(%)
Fendémenos degenerativos 3(30%) 2 (20%) 5 (50%) 0 (0%)
Inflamagéo da capsula 10 (100%) 0 (0%) 0 (0%) 0 (0%)
@ Inflamacgé&o portal 8(80%) 2 (20%) 0 (0%) 0 (0%)
E Congestéo sinusoidal 4 (40%) 5 (50%) 1(10%) 0 (0%)
§ Hipertrofia e hiperplasia das cels. de Kupffer 10 (100%) 0 (0%) 0 (0%) 0 (0%)
Hemossiderose 10 (100%) 0 (0%) 0 (0%) 0 (0%)
Presenga de granulomas 10 (100%) 0 (0%) 0 (0%) 0 (0%)
Fendémenos degenerativos 3(10%) 6 (20%) 14 (46,6%) 7 (23,3%)
Inflamagéo da capsula 7 (23,3%) 13 (43,3%) 5(16,7%) 5(16,7%)
8 Inflamacgé&o portal 4(13,3%) 10 (33,3%) 11 (36,6%) 5(16,7%)
% Congestéo sinusoidal 2(6,7%) 7 (23,3%) 12 (40%) 9 (30%)
g Hipertrofia e hiperplasia das cels. de Kupffer 0 (0%) 8(26,7%) 14 (46,6%) 8(26,7%)
Hemossiderose 25 (83,3%) 5(16,7%) 0 (0%) 0 (0%)
Presenca de granulomas 0 (0%) 11 (36,6%) 9 (30%) 10 (33,3%)
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Figura 5: Alteracbes histopatoldgicas no figado de animais naturalmente infectados com

Leishmania (Leishmania) chagasi: (A) Processos degenerativos H&E. 220X. (B) Presencga
moderada de células inflamatérias e espessamento da capsula. H&E. 440X. (C) Presenga de
infiltrado inflamatorio peri-portal. H&E. 440X. (D) Hipertrofia e hiperplasia das células de
Kupffer no parénquima hepatico. H&E. 220X. (E) congestdo sinuzoidal. H&E. 220X. (F)
Formacao de granulomas intralobulares. H&E. 220X



4.4.4 - Avaliacoes histopatolégicas microscopicas nos linfonodos

As principais alteragbes histopatolégicas encontradas nos linfonodos de todos os

animais estao descritas nas tabelas 03, 04 e 05.

Tabela 03. — Avaliagéo histopatolégica dos linfonodos axilares de cdes naturalmente infectados.

GRAU DA LESAO

LESAO Ausente Discreto Moderado Intenso
n(%) n(%) n(%) n(%)
Inflamacéo da capsula 8 (80%) 1(10%) 1(10%) 0 (0%)
% Linfadenite subcapsular 8 (80%) 1(10%) 1(10%) 0 (0%)
% Hiperplasia e hipertrofia de nédulos linféides 6 (60%) 3(30%) 1(10%) 0 (0%)
% Hiperplasia e hipertrofia de macréfagos 8(80%) 1(10%) 1(10%) 0 (0%)
© Congestéo 5 (50%) 3 (30%) 1(10%) 1(10%)
Hemossiderose 4 (40%) 3 (30%) 2 (20%) 1(10%)
Inflamacgé&o da cépsula 3(10%) 15 (50%) 9 (30%) 3(10%)
” Linfadenite subcapsular 2(6,7%) 18 (60%) 8(22,6%) 2(6,7%)
é Hiperplasia e hipertrofia de nédulos linféides 5 (16,6%) 11 (36,6%) 8(22,8%) 6 (20%)
uﬁ? Hiperplasia e hipertrofia de macréfagos 0 (0%) 4 (13,3%) 19 (63,4%) 7 (23,3%)
< Congestéo 27 (90%) 2(6,7%) 1(3,3%) 0 (0%)
Hemossiderose 27 (90 %) 1(3,3%) 2(6,7%) 0 (0%)
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Tabela 04. — Avaliagéo histopatolégica do linfonodo cervical de caes naturalmente infectados.

GRAU DA LESAO

LESAO Ausente Discreto Moderado Intenso
n(%) n(%) n(%) n(%)
Inflamagéo da capsula 7 (70%) 3 (30%) 0 (0%) 0 (0%)
” Linfadenite subcapsular 7(70%) 2 (20%) 1(10%) 0 (0%)
é Hiperplasia e hipertrofia de nédulos linféides 6 (60%) 3 (30%) 1(10%) 0 (0%)
% Hiperplasia e hipertrofia de macréfagos 7 (70%) 2 (20%) 1(10%) 0 (0%)
© Congestéo 5 (50%) 5 (50%) 0 (0%) 0 (0%)
Hemossiderose 4 (40%) 5 (50%) 0 (0%) 1(10%)
Inflamagéo da capsula 2(6,7%) 19 (63,3%) 7 (23,3) 2(6,7%)
0 Linfadenite subcapsular 5(16,7%) 15 (50%) 9 (30%) 1(3,3%)
8( Hiperplasia e hipertrofia de nédulos linféides 1(3,3%) 13 (43,3%) 11 (36,7%) 5(16,7%)
UE Hiperplasia e hipertrofia de macréfagos 0 (0%) 11 (36,7%) 16 (63,3%) 3(10%)
< Congestéo 22 (73%) 5(16,7%) 1(3,3%) 2(6,7%)
Hemossiderose 27 (90%) 0 (0%) 3(10%) 0 (0%)

Os animais infectados apresentaram padrdes semelhantes de alteragdes teciduais nos

trés linfonodos estudados. Assim, nenhuma diferenga entre os grupos de animais

infectados pode ser observada. Na capsula foi verificada a tendéncia a apresentar um

quadro inflamatério variando de discreto a moderado (80%, 87% e 80% para todos os

casos nos linfonodos axilares, cervicais e popliteos respectivamente), o mesmo sendo

observado na regido subcapsular (82,6%, 80% e 77,6%). A hiperplasia e hipertrofia de

nodulos linféides na regido cortical foi altamente variada entre graus discretos a

intensos e a hiperplasia e hipertrofia de macrofagos nos linfonodos apresentou, em

sua maioria, o padrao de intensidade moderado (63,4%, 53,3% e 63,4%). Congestao e

presenca de hemossiderina foram alteragdes encontradas com baixa freqiiéncia nos

trés linfonodos (Figuras 6 a-f).
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Figura 6: Alteracdes histopatolégicas nos linfonodos de animais naturalmente infectados com

Leishmania (Leishmania) chagasi: (A) Linfonodo cervical. Capsula apresentando linfadenite

intensa. H&E. 40X (B) Linfonodo cervical. Histiocitose intensa na regido dos seios
subcapsulares. H&E. 220X. (C) Linfonodo cervical. Regido cortical apresentando intensa
hipertrofia e hiperplasia de ndédulos e foliculos linféides. H&E. 220X. (D) Linfonodo popliteo.
Regido cortical apresentando substituicdo da populagdo linfocitaria por macréfagos
abarrotados por formas amastigotas de Leishmania. H&E. 440X. (E) Linfonodo popliteo.
Regido medular apresentando hipertrofia e hiperplasia de macroéfagos nos corddes e
espessamento e presenca da liquido acidofilico na regido dos seios (seta). H&E. 220X (E).
Linfonodo cervical. Presenga de cristais de hemossiderina na regido de corddes e seios
medulares. H&E. 440X.
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Tabela 05. — Avaliagao histopatoldgica do linfonodo popliteo de cédes naturalmente infectados.

GRAU DA LESAO

LESAO Ausente Discreto Moderado Intenso
n(%) n(%) n(%) n(%)
Inflamagéo da capsula 8 (80%) 1(10%) 1(10%) 0 (0%)
" Linfadenite subcapsular 8 (80%) 1(10%) 1(10%) 0 (0%)
La‘u Hiperplasia e hipertrofia de nédulos linféides 8(80%) 2 (20%) 0(0%) 0 (0%)
% Hiperplasia e hipertrofia de macréfagos 7 (70%) 1(10%) 1(10%) 1(10%)
© Congestéo 4 (40%) 5 (50%) 1(10%) 0 (0%)
Hemossiderose 4 (40%) 3 (30%) 1(10%) 2 (10%)
Inflamagéo da capsula 3(10%) 15 (50%) 9 (30%) 3(10%)
” Linfadenite subcapsular 2(6,7%) 18 (60%) 8(22,6%) 2(6,7%)
é Hiperplasia e hipertrofia de nédulos linféides 5 (16,6%) 11 (36,6%) 8(22,8%) 6 (20%)
@ Hiperplasia e hipertrofia de macréfagos 0 (0%) 4 (13,3%) 19 (63,4%) 7 (23,3%)
< Congestéo 27 (90%) 2(6,7%) 1(3,3%) 0(0%)
Hemossiderose 27 (90 %) 1(3,3%) 2 (6,7%) 0 (0%)

4.4.5— Avaliacoes histopatoldgicas microscopicas na pele

Os dados histopatolégicos da pele de todos os animais estdo apresentados na tabela

06.

A alteracdo fundamental encontrada, em todos os fragmentos de pele de todos os

animais infectados, foi uma inflamagao crénica sempre caracterizada por um infiltrado

celular de mononucleares (histio-plasmo-linfocitario). O exsudato apresentava-se

localizado ao redor dos vasos e anexos da derme profunda e/ou difuso na derme

superficial. A avaliagdo semi-quantitativa ocorreu da seguinte maneira: (+) discreta,

exsudato celular difuso na derme superficial; (++) moderado, exsudato celular difuso

na derme superficial e em focos na derme profunda; (+++) intenso, exsudato celular

distribuido difusamente por todas as amadas da pele. Entdo, os animais infectados

apresentaram um padrao variado de intensidade inflamatéria com tendéncia a
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auséncia (76% e 80% para abdome e espelho nasal, respectivamente) ou padrdes
discreto e moderado nas peles das diferentes regides anatdmicas. Entretanto,
fragmentos de pele da orelha apresentaram um quadro inflamatério mais frequente,

variando de discreto a moderado (66%) e intenso em 17% dos animais.

Tabela 06. — Avaliagao histopatoldgica da pele de animais controle e animais naturalmente infectados

GRAU DA LESAO

Animais Ausente Discreto Moderado Intenso
n(%) n(%) n(%) n(%)

«wn Pele do Abdome 9 (90%) 1(10%) 0 (0%) 0 (0%)
i
-
8 Pele do espelho nasal 8 (80%) 2(20%) 0 (0%) 0 (0%)
|_
% Pele da Orelha 5 (50%) 4 (40%) 1(10%) 0 (0%)
(@]
o Pele do Abdome 23 (76%) 5(17%) 2(7%) 0 (0%)
Q
E Pele do espelho nasal 24 (80%) 2(7%) 3(10%) 1(3%)
L
"ZL Pele da Orelha 5(17%) 11 (36%) 9 (30%) 5(17%)

4.5 — Avaliagao da expressao celular de CR3 (CD11b/CD18)

4.5.1 - Expressdo de CR3 (CD11b/ CD18) no baco

Os dados representativos da expressao celular de CD11b/ CD18 no bago de todos os

animais estao representados no grafico 08.

Animais naturalmente infectados expressaram uma maior quantidade de células
positivas para marcacdo de CD11b que animais controle (p=0,0052; teste-T). A
mesma diferengca também foi observada na expressao de CD18 (p=0,0112; teste-T).
Na comparagao entre os grupos clinicos estudados, animais naturalmente infectados
sintomaticos apresentaram maior numero de células positivas para CD11b (p=0,0418;
teste-T) e CD18 (p=0,0325; teste-T).
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Grafico 08 — Numero de células expressando CD11b e CD18 no bago de animais controle e naturalmente

infectados com Leishmania chagasi.
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4.5.2 - Expressdo de CR3 (CD11b/ CD18) no figado

Os dados representativos da expresséao celular de CD11b/CD18 no figado de todos os
animais estao representados no grafico 09.

Grafico 09 — Numero de células expressando CD11b e CD18 no figadode animais controle e naturalmente

infectados com Leishmania chagasi.
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Animais naturalmente infectados expressaram uma maior quantidade de células
positivas para marcagdo de CD11b que animais controle (p=0,0320; teste-T). A
mesma diferenca também foi observada na expressdo de CD18 (p=0,045; teste-T). Na
comparagao entre os grupos clinicos estudados, animais naturalmente infectados
assintomaticos apresentaram maior numero de células positivas para CD11b
(p=0,0028; teste-T) e CD18 (p=0,0318; teste-T) que animais sintomaticos.

4.5.3 - Expressdo de CR3 (CD11b/ CD18) nos linfonodos

Os dados representativos da expressao celular de CD11b/ CD18 nos linfonodos de

todos os animais estao representados nos graficos 09-11.

Grafico 09 - Numero de células expressando CD11b e CD18 nos linfonodos axilares de animais controle e

naturalmente infectados com Leishmania chagasi.
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Para todos os trés linfonodos estudados, animais infectados tiveram maior expressao
da proteina CD11b quando comparado a animais controle (p=0.0470, 0.0280 e 0.0145
para axilar, cervical e popliteo respectivamente; teste-T). O mesmo pode ser visto para
a expressao da proteina CD18 (p=0.033, 0.0350 e 0.0471; teste-T).
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Grafico 10 - Numero de células expressando CD11b e CD18 nos linfonodos cervicais de animais controle

e naturalmente infectados com Leishmania chagasi.
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Grafico 11 - Numero de células expressando CD11b e CD18 nos linfonodos popliteos de animais controle

e naturalmente infectados com Leishmania chagasi.
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A analise comparativa da expressdo dessas proteinas entre os grupos clinicos de
animais infectados nao revelou diferencas na expressdo da proteina CD11b em
nenhum dos linfonodos estudados e a proteina CD18 somente apresentou diferenca
significativa entre animais assintomaticos e sintomaticos no linfonodo popliteo
(p=0,0254; teste-T).
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Figura 7: Expresséao celular e densitométrica da expresséo de CR3: (A) Bago. Marcagao para

CD11b. Visdo panoramica do padrédo de marcagao em “roda de carroga”, na zona marginal e
na polpa vermelha. Estrepto-avidina-peroxidade. 110X. (B) Detalhe de A mostrando marcagao
na zona marginal da polpa branca. Estrepto-avidina-peroxidade. 220X. (C) Detalhe de B.
Estrepto-avidina-peroxidade. 440X. (D) Figado. Marcagao para CD18. Presenga de células
imuno-marcadas distribuidas eo redor do parénquima hepatio. Estrepto-avidina-peroxidade.
220X. (E) Linfonodo cervical. Marcagdo para CD18. Padrdo de imuno-marcagdo co
predominancia de células positivas na regido dos cordbes medulares. Estrepto-avidina-
peroxidade. 110X (F) Detalhe de E. Estrepto-avidina-peroxidade. 220X.
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4.6 - Analises densitométricas da expressao de CR3 (CD11b/CD18).

4.6.1 — Analises densitométricas das células do baco

Os dados da expressdo densitométrica de CD11b e CD18 no bago dos animais

controle e naturalmente infectados estdo apresentados no grafico 12.

Grafico 12 — Expresséo celular densitométrica CD11b e CD18 no bago de animais controle e

naturalmente infectados com Leishmania chagasi.
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Células de animais infectados apresentaram, no bago, maior densidade da proteina
CD11b (p= 0.0029; teste-T) que os animais controle, mas essa diferenga nao foi
observada para a expressao celular da proteina CD18. Animais sintomaticos também
apresentaram maior expressao celular de CD11b quando comparados aos animais
nao infectados (p=0.0220; teste-T). Para a expressdo celular de CD11b nenhuma
diferenca foi observada entre a expressao celular nos grupos de animais infectados,

resultado semelhante ao encontrado para a expressao da proteina CD18.

4.6.2 — Analises densitométricas nos linfonodos
Os dados da expressao densitométrica de CD11b e CD18 no linfonodos de todos os

animais estao apresentados no grafico 13 a 15.
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Grafico 13 — Expresséo celular densitométrica CD11b e CD18 no linfonodo axilar de animais controle e

naturalmente infectados com Leishmania chagasi.
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Grafico 14 — Expressao celular densitométrica CD11b e CD18 no linfonodo cervical de animais controle e

naturalmente infectados com Leishmania chagasi.
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Grafico 15 — Expresséo celular densitométrica CD11b e CD18 no linfonodo popliteo de animais controle e

naturalmente infectados com Leishmania chagasi.
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A expressao densitométrica tecidual ndo se mostrou diferente entre os grupos clinicos
de animais infectados em nenhum dos linfonodos estudados. Porém esta expressao
foi maior em animais infectados quando comparada a animais controle para a proteina
CD11b e CD18 nos linfonodos cervicais (p=0.0032 e 0.0209; teste-T) e popliteos
(p=0.0042 e 0.0095; teste-T).

4.7 — Analises de correlagao

No baco uma correlagao positiva entre o parasitismo tecidual e o numero de células
expressando a proteina CD11b (0.0412), bem como uma correlagdo positiva entre o
parasitismo avaliado pela técnica da imuno-histoquimica e a expressdo de CD18
(0,0318). No figado observou-se uma correlagdo negativa entre 0 numero de células
expressando CD11b (0,0380) ou CD18 (0,0256) e o parasitismo no parénquima
hepatico também avaliado pela técnica da imuno-histoquimica. No linfonodo cervical
as correlagbes foram positivas, porém nao estatisticamente significativas, entre o
numero de células positivas para a proteina CD11b. Todas as correlagdes citadas

foram avaliadas pelo coeficiente de correlagao de Pearson.
O parasitismo dos 6rgaos estudados para os animais assintomaticos de maneira no

conjunto de todos os 6rgdos mostrou o seguinte: trés animais (30%) que néo

apresentaram parasitismo tecidual em nenhum dos érgados estudados apds analise

59



das duas técnicas aplicadas (LDU e imuno-histoquimica) e no grupo dos animais
sintomaticos apenas um (5%) mostrou o mesmo quadro. Animal assintomatico algum
apresentou positividade em todos os 6érgdos estudados, o que ocorreu em dois

animais sintomaticos (10%).

De acordo com analises da Matriz de Correlacdo de Spearman combinada para todos
0s oOrgaos estudados a presengca do parasito mostrou algumas correlagdes.
Parasitismo no linfonodo axilar determina, de maneira significativa, a presenca de
parasitos em todos os 6rgaos (coeficiente de significAncia < 0,005 na Matriz de
Correlagdo de Spearman). Parasitismo em qualquer uma das diferentes regides
anatdmicas da pele determina, de maneira significativa, a presenca em outra regiao da

pele.
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5.0 - DISCUSSAO

A Leishmaniose visceral canina € uma doenga de carater crénico e de grande
importancia epidemiolégica, sendo o cado o principal reservatério urbano do parasito
(Lainsin e Shaw, 1978; Gramaldi et al., 1989; Marzochi et al., 1994; Ashford, 2000).
Atualmente, estudos relacionados a patogénese da doenga canina tém se mostrado
importantes para se esclarecer melhor os mecanismos envolvidos na formagao dos
sinais e sintomas clinicos apresentandos pelos animais infectados (Chagas, 1938;
Deane e Deane, 1955; Ciaramella et al., 1997; Franga-Silva et al., 2002; Alves e
Bevilacqua, 2004; Palatinik et al., 2004; Guianetti, et al., 2006)

Alguns aspectos da interacdo parasito-hospedeiro nas leishmanioses tém permitido
esclarecer o papel biolégico de proteinas celulares envolvidas como receptores tanto
na membrana do parasito quanto nas células do hospedeiro. Rosenthal et al., (1996)
avaliaram a expressdao das integrinas de membrana CD11b/CD18 (CR3) como
marcador fenotipico da interagdo Leishmania-macréfago, in vitro, em células humanas,
mostrando a importancia dessas moléculas na expressdo da doenga. Os receptores
para complemento, principalmente CR3, sido reconhecidos como de fundamental
importancia na interacdo de parasitos do género Leishmania e das células dos
hospedeiros vertebrados. Talamas-Rohana et al., (1990) apontam o CR3 como
receptor potencializador da internalizacdo de formas promastigotas do parasito.
Mosser & Edelson (1987); Mosser et al., (1992); Rosenthal et al., (1996) e Kane &
Mosser (2000) afirmam que o CR3 ¢é a principal via de internalizagdo do parasito nos

mondcitos-macréfagos dos hospedeiros vertebrados.

Neste trabalho, o padrdo de marcacéo celular, para ambas as subunidades o e  do
receptor do tipo 3 do complemento, foi semelhante, em quase todos os 6rgaos
estudados e notadamente positivo na superficie celular. Houve aumento significativo
do numero de células entre animais infectados e, em algumas situagdes, nos animais
sitomaticos quando comparados aos assintomaticos. A maior expressdo de CR3 em
caes naturalmente infectados com L. chagasi foi demonstrada qualitativamente no
baco de animais naturalmente e experimentalmente infectados com L. chagasi (Tafuri
et al., 1996). Trabalhos mais recentes, também utilizando animais naturalmente
infectados com L. chagasi, como os de Sanchez et al., (2004), na Venezuela e
Gongalves et al., (2005) no Brasil, demonstraram através do emprego das técnicas de

citometria de fluxo, tém demonstrado a expressdo desses receptores de forma mais
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precisa do ponto de vista quantitativo. Sanchez et al.,(2004) demonstraram marcacao
em macréfagos caninos in vitro isolados do figado e baco de caes infectados. Os
autores discutem a importancia da presenga das células CR3 positivas nos diferentes
orgaos, onde estariam ligadas diretamente a uma resposta imune celular efetiva. Por
outro lado, Gongalves et al., (2005) utilizando macréfagos peritoniais caninos e formas
promastigotas marcadas com fluorocromos, demonstraram que CR3 potencializa a
entrada de formas promastigotas nos macréfagos na presenga de soro imune. Assim,
como outros trabalhos na literatura, esses autores discutem que o afluxo de mondcitos
e macrofagos, CR3 positivos, aos 6rgaos alvo, ocorreria primariamente porque as
moléculas de CR3, sdo antes de tudo, integrinas responsaveis pela adesdo dos
leucdcitos as células endoteliais (diapedese) no processo inflamatério. Portanto, o
aumento da expressdo desses receptores seria responsavel pelo afluxo das células,
mas ao mesmo tempo facilitador da entrada e sobrevida de Leishmania no interior das

células do hospedeiro vertebrado.

Observamos maior expressao de CR3 nos diversos 6rgaos estudados dos caes
naturalmente infectados. A expressao de CR3 nao s6 pode ser medida pelo maior
numero de células encontradas nos 6rgaos dos animais acometidos, como também
pela maior expressdo desses receptores em cada célula individualizada, como
acessado em sua expressao densidométrica. Foi encontrada correlagao positiva entre
a expressao de CR3 e a presenca do parasito no bago e no linfonodo cervical e, por
outro lado, correlagao inversa no parénquima hepatico, indicando que a expresséao
dessas integrinas pode determinar comportamentos diferenciados, influenciados
provavelmente de maneira regionalizada em cada 6rgao (esses resultados foram
amplamente discutidos e podem ser lidos no manuscrito aceito para publicacdo em

anexo - anexo 02).

Sanchez et al.,, (2004) observaram uma resposta inflamatéria distinta entre caes
assintomaticos e sintomaticos naturalmente infectados com L. chagasi. O figado de
animais assintomaticos apresentarou uma resposta imune-inflamatoria efetiva com
formacdo de granulomas bem organizados com participagdo de células efetoras
expressando CD44lo, CD45R0hi, CD44hi, CD45ROhi, MHC classe Il, CD11c e CD18.
No figado dos animais sintomaticos ocorreu a formacdo de granulomas
desorganizados compostos preferencialmente por células de Kupffer altamente
parasitadas e com diminuida expressao das moléculas de ativacio citadas. Sanchez
et al., (2004) comprovam que ha uma reacao imune 6rgao especifica na leishmaniose

visceral canina. Esses autores, verificaram ainda que no bago dos animais infectados,
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em geral, a resposta imune-inflamatéria ndo € claramente definida. Ndo houve
marcagoes celulares que comprovassem esse tipo de resposta. Além disso, animais
assintomaticos ndo demonstram eliminagdo da carga parasitaria no bago como o

observado no figado.

A idéia de uma resposta imunoldgica compartimentalizada na leishmaniose, é também
demonstrada no modelo murino. Engwerda & Kaye (2000) e Engwerda et al., (2004)
apresentam o modelo experimental murino infectado com L. donovani e L. infantum
como um representante significativo da especificidade da reposta imunolégica em
diferentes 6rgaos. Para os autores, camundongos infectados com L. donovani
apresentam no figado intensa proliferacdo de formas amastigotas nos momentos
iniciais da infecgdo, porém com evolugao para o controle da doenga que ocorre em
cerca de 30 dias. Ao contrario, o baco apresenta uma fase aguda inicial caracterizada
pela auséncia da proliferacdo de formas amastigotas de Leishmania. Embora com
desenvolvimento de esplenomegalia e persisténcia tecidual do parasito. Assim, o
figado apresentaria resposta imune do tipo Th1, caracterizada por aumento da
atividade de células T e concomitante resposta inflamatéria eficaz para o controle e
resolucdo da doenca visceral. Em artigo de reviséo, Teixeira et al., (2006) discutem
que isso ocorreria devido a estimulagao provida pelas células T que manteriam uma
alta a expressao de CXCL10 que em fases tardias da doenca s&o essenciais para a
formagédo dos granulomas. Além disso, monécitos atraidos por MIP-1 alfa e CCL2
(quimiocina MCP-1), seguindo pela estimulagdo de INF-gamma, poderia ser a fonte de
mobilizacdo de quimiocinas dessa resposta. No bacgo, diferentemente, células
estimuladas pela infeccao produziriam citocinas estimulatérias das repostas Th1 e
Th2, com predominancia da resposta Th2. O 6rgao apresentaria uma expressao maior
de CCL2 quando comparada a CXCL10 e consequentemente maior afluxo de
macrofagos para regido. Os autores admitem que, baseado nas caracteristicas locais

de sua resposta, o figado controla a infecgdo e o bago a mantém.

No modelo experimental da leishmaniose visceral causada por L. infantum (sin. L.
chagasi), trabalhos como os de, Leclerq et al, (1993), Wilson et al., (1996) e
Rousseau et al, (2001), apontam a infeccdo hepatica com capacidade de auto-
resolugdo como sendo um bom exemplo de uma resposta imunoldgica granulomatosa,
onde ocorre predominio de células mononucleares, envolvendo células de Kupffer
residentes, macrofagos nao residentes e células T CD4 e CD8 positivas. Neste 6rgao,
muitas das interagdes celulares e moleculares que determinam a capacidade do

hospedeiro em eliminar o parasito, ttm como requisito a formagcédo dos granulomas
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(Sheffield, 1990; Myrray e Nathan, 1999; Hernandez-Pando et al., 2000 e Kaye et al.,
2004). Trabalhos de Cervia (1993) e Murray (1994 e 2001) discutem o papel efetor de
mondcitos e macréfagos como primordial na defesa efetiva do hospedeiro na
leishmaniose visceral experimental. Interessantemnte, por outro lado, Murray (1994) e
Tafuri et al.,, (2000), mostram que as mesmas células podem servir como fonte de

perpetuacao do parasito na leishmaniose experimental cutanea.

Considerando que animais sintomaticos mostraram expressdo aumentada de
proteinas CD11b e CD18 (CR3) no bacgo e nos linfonodos cervicais, correlagcao positiva
com o parasitismo tecidual destes 6rgaos, acreditamos, macréfagos seriam mais uma
fonte de perpetuacado da infecgdo causada por L. chagasi. Todos estes dados foram

amplamente discutidos em anexo (Anexo 02).

Um amplo espectro de lesbes e alteragcbes histopatoldgicas podem ser observados
durante a infecgao pela L. chagasi no cdo. Nos animais aqui estudados as alteragdes
associadas a pele, como descritas na literatura, foram amplamente encontradas,
destacando-se a descamacgao seca (40,7%) e a alopecia (40,7%). Além disso, quando
consideramos as alteragdes da pele em conjunto (descamacéo, alopecia, seborréia e
ulceragdes), essas passam a ser predominantes entre todas as lesdes, o que esta de
acordo com o descrito por Ciaramella et al., (1997); Ferrer et al., (1999), Lima et al.,
(2004) (anexo 03) e Guinchetti et al., (2006). A dermatite esfoliativa estava associada
a formagao de caspas de coloragado brancacenta acometendo principalmente a regiao
das orelhas, cabeca e extremidades. Nesses casos a alopecia foi um achado sempre
associado. Estes dados foram amplamente discutidos por Lima et al., (2004) em anexo
(Anexo 03).

A quarentena submetida aos animais nao gerou melhora clinica significativa. Na
maioria dos casos, 0s animais mantiveram as mesmas condigdes clinicas
apresentadas antes da quarentena e alguns deles desenvolveram piora do quadro
clinico. Do ponto de vista clinico, aparentemente houve diminuicdo da anemia clinica
(29,6%) devido a melhora das condigbes nutricionais, visto que, apds a quarentena o

numero de caes com ganho de peso diminuiu.

Os achados microscépicos para todos os 6rgédos foram os mesmos ja descritos, sem
alteragbes histolégicas dignas de nota. No bago a congestdo, observada a

macroscopia pela coloragédo e a fluidez de sangue ao corte do 6rgéo, foi frequente. Ao

64



contrario dos resultados descritos por Tafuri et al., (2001), onde foram baixos os
indices de espessamento da capsula, bem como a inflamagao capsular e subcapsular
esplénicas. Ainda no bacgo, a hipertrofia e hiperplasia da polpa branca ocorreram em
todos os grupos estudados. Estas alteragées encontram-se descritas em trabalhos de
Veress et al.,, (1977) para o homem, Tafuri et al., (2001) para animais naturalmente
infectados e Tafuri et al., (1996) em animais experimentalmente infectados. Deplecao
de areas T dependentes, bainha periarteriolar da polpa branca, no bago de hamsters e
caes experimentalmente infectados com L. donovani (Corbett...et al., 1992; Keenan et
al., 1994), tem sido amplamente descritos na literatura, sendo que esses animais
certamente desenvolvem algum grau de imunodepressdo. Neste trabalho, essa
alteracdo foi observada em dois animais sintomaticos (10%). Na regidao de polpa
vermelha, grande niumero de macréfagos parasitados pdde ser observado em animais
tanto de perfil sintomatico quanto de perfil assintomatico. A presenca de macrofagos
altamente parasitados no parénquima de 6rgaos linféides de animais assintomaticos &
também descritos por outros autores como Abranches et al., (1998), Natami et al,,
(2000), Lima et al., (2004) (anexo 03) e Xavier et al., (2006a) (anexo 04). Esses
trabalhos discutem a importancia do cdo assintomatico na epidemiologia da doenca.
Outro fato importante que deve ser considerado € o tempo de infeccdo dos animais,

pois isso nao pbde ser determinado nesse trabalho.

No figado, em geral, observamos a presengca da reacdo inflamatéria crdnica,
caracterizada pela grande presenga de infiltrado de células mononucleares nos
espaco-porta e no parénquima hepatico (I6bulos). O exsudato inflamatério formava
arranjos especiais, que sao caracterizados por alguns autores como granulomas
intralobulares hepaticos. Este achado é descrito em modelos murinos da leishmaniose
visceral (Murray et al., 2000), em caes experimentalmente infectados com L. donovani
e L. chagasi (Gonzalez et al., 1988; Oliveira et al., 1993; Tafuri et al., 1996), em caes
naturalmente infectados com L. chagasi (Tafuri et al., 1996 e Sanchez et al., 2004),

bem como na doenga humana por El Hag et al., (1994).

Nos linfonodos axilares, cervicais e popliteos, todos os achados histopatolégicos
encontrados estao em acordo com os ja descritos na literatura por Tafuri (1995) e Lima
et al., (2004) (anexo 3), porém com maior envolvimento dos processos de congestao e
hemossiderose. Na capsula o desarranjo estrutural com neoformagdo conjuntiva
associada a quadros inflamatérios é descrito ndo sé para caes naturalmente

infectados (Alencar, 1959) como para animais experimentalmente infectados (Tafuri et
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al., 1995). Alteracgdes inflamatdrias no seio subcapsular e a hipertrofia e hiperplasia de
macrofagos foram as alteragcées mais freqlentes, assim como os descritos por Lima et
al., (2004) (anexo 3) considerando-se os linfonodos cervicais, popliteos e axilares.
Inclusive, na regido medular dos linfonodos estudados, essa Uultima alteragao
determinou o espessamento dos seios e corddes da regido medular. Nao raro,
principalmente nos linfonodos cervicais foi encontrada a presenca de liquido de
edema, o que comprovou o achado macroscopico. No cordao medular houve
predominancia de plasmoécitos as vezes com formacao de corpusculos de Rusell.
Todos esses achados séo descritos também por Tafuri (1995), Martinez-Moreno et al.,
(1993) e Lima et al., (2004) (anexo 3).

A auséncia de reatividade, do ponto de vista histolégico, dos linfonodos foi
representada pela auséncia da hipertrofia e hiperplasia dos ndédulos e foliculos
linféides. Assim, isso foi observado em linfonodos tanto de animais sintomaticos
quanto em animais assintomaticos. Este fato tem sido descrito na literatura no cao
naturalmente infectado por L. chagasi como os trabalhos de Lima et al., (2004) e
Xavier et al., (2006a) (Anexos 03 e 04).

Outra alteragao histolégica, como a diminuigdo da populacao linfocitaria associada a
proliferacdo de células plasmaticas e macréfagos agregados (granulomas),
parasitados ou nao, foi também observado em alguns de nossos casos. Esta alteracao
se encontra documentada em casos humanos por Melleney (1925) e Veress et al,,
(1977), para hamsters experimentalmente infectados por Corbett et al., (1992), para
caes experimentalmente infectados com L(L) chagasi e L. donovani por Keenan et al.,
(1994) e para caes naturalmente infectados com L. infantum por Martinez-Moreno et
al., (1993).

Na pele as alteragbes histopatologicas também nao foram diferentes entre os grupos
de animais infectados estudados. Houve maior freqiiéncia de lesdes, € mais graves,
na pele da orelha. A dermatite crénica, caracterizada por um infiltrado plasmo-histio-
linfocitario foi observado predominantemente na pele da orelha, o que é citado em
trabalhos anteriores como os de Lima et al., (2000), Travi et al., (2001); Giunchetti et
al., (2006) e Xavier et al., (2006). Estes autores sugerem uma distribuicdo desigual do
parasitismo da pele (também observado nesse estudo) com indices maiores para a
orelha quando comparados a pele do espelho nasal e a pele do abdémen. O maior
parasitismo na pele da orelha estaria associado n&do s6 ao fato da orelha ser o alvo

mais frequente da picada do inseto, mas por areas alvo de injurias como picadas de

66



insetos, por exemplo, levando ao prurido regional e a auto-traumatismos. Como
consequUéncia haveria uma maior migracdo de células inflamatdrias (mondcitos-
macrofagos) para a regido como apontado por Murray et al., (1982); Tafuri et al.,
(2000) e Xavier (2002).

As lesdes de pele sao epidemiologicamente um fator clinico de grande importancia
(Marzochi et al., 1985; Ciaramella et al., 1997), pois chamam a atencao e facilitam a
identificagdo de animais doentes. Porém, animais assintomaticos apresentam um
parasitismo nao diferente de animais que apresentam essas lesées, tornando os caes
assintomaticos potencialmente transmissores “ocultos” (Abranches et al., 1998; Solano
Galeno et al., 2004).

O parasitismo encontrado em nossos animais avaliado pela técnica da LDU nao
revelou diferengas entre os grupos clinicos de animais naturalmente infectados em
nenhum dos 6rgaos submetidos a essa técnica. Por outro lado, o parasitismo avaliado
pela técnica da imuno-histoquimica permitiu avaliagbes mais precisas e obtencéo de
uma melhor confirmagado da positividade. Trabalhos tém revelado a maior
sensibilidade da técnica da imuno-histoquimica para detecg¢do do parasitismo tecidual
por formas amastigotas de Leishmania. Xavier et al., (2006) apontam maior eficiéncia
dessa técnica destacando sua maior sensibilidade para a identificacdo de casos
positivos da doenca visceral. Giunchetti et al., (2006), apresenta em estudo com pele
de animais naturalmente infectados, maior positividade encontrada por essa técnica
em animais naturalmente infectados de grupos clinicos sintomaticos,
oligossintomaticos e assintomaticos que os encontrados pela técnica da LDU. No
bago, como ja comentado anteriormente nesta sec¢do, houve um maior parasitismo
tecidual nos animais sintomaticos, o que é um achado também descrito por Sanchez
et al., (2004) em caes naturalmente infectados com L. chagasi na Venezuela. Porém,
no figado, ndo houve diferenca estatistica do parasitismo entre os animais
assintomaticos e sintomaticos em areas parenquimatosas. Nos linfonodos também
nao observamos diferengas entre o parasitismo de animais infectados assintomaticos
e sintomaticos. Lima et al.,, (2004) avaliaram o parasitismo tecidual dos mesmos
linfonodos pela técnica da LDU encontrando resultados semelhantes. Entretanto, Lima
et al., (2004) (anexo 3) discutem a importancia do linfonodo cervical na leishmaniose
visceral canina, tanto pelo maior parasitismo nele encontrado, quanto por ele

apresentar quadros histopatolégicas mais intensos que os outros linfonodos. Nossos

67



dados também apontam maior parasitismo tecidual, independentes ao grupo clinico,

para esse linfonodo.

Na pele a auséncia de diferengas estatisticas entre os grupos clinicos estudados foi
um dado também apontado por Xavier et al., (2006), mas discordam dos achados de
Giunchetti et al., (2006), que apontam maior parasitismo na pele de orelha de animais
sintomaticos quando comparados a animais assintomaticos. De qualquer forma,
considerando todos esses resultados podemos dizer que a pele da orelha é a mais
importante regido anatdbmica do cdo como reservatorio do parasito com grande

importancia epidemioldgica para a doengca humana.

Ainda deve-se ressaltar que animais assintomaticos, em sua grande maioria,
apresentaram parasitismo tecidual em pelo menos um dos 6rgaos estudados,
enquanto que animais sintomaticos, embora em baixa frequéncia, apresentaram
auséncia de parasitismo em todos os tecidos estudados. Entdo, avaliando-se em
conjunto os dados encontrados para presenca de parasitos nos diferentes tecidos
considerados, e as alteracbes histopatolégicas neles encontrados, podemos inferir
que, na leishmaniose visceral canina, a sintomatologia ndo é diretamente influenciada
somente pela intensidade do parasitismo tecidual e a gravidade das lesbes anatomo-
patologicas, mas também associado a fatores caracteristicos individuais do hospedeiro
e nas interacbes ocorridas entre os parasitos e as células do hospedeiro

determinantes no desenvolvimento de sua resposta imune.
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6.0 - CONCLUSOES

e Animais naturalmente infectados por Leishmania (Leishmania) chagasi
apresentam maior expressao tecidual de receptores do complemento do tipo 3
(CR3).

e Células do figado, baco e linfonodos de animais naturalmente infectados por L.
chagasi tém maior expressao em suas membranas das proteinas componentes

CD11b e CD18, componentes do receptor para complemento do tipo 3 (CR3).

¢ A maior expressdo de CR3 no figado e bago de caes naturalmente infectados
com L. chagasi associado ao diferente quadro do parasitismo tecidual nestes

orgaos, pode sugerir uma resposta imune 6rgao-especifica.

e As alteragbes clinicas observadas em animais infectados nem sempre estao

associadas a presenca do parasito.

e As alteragbes histolégicas encontradas no bago, figado, linfonodos e peles de
animais infectados nao se diferem em animais que apresentam alteragbes

clinicas e aqueles que ndo as apresentam.

e O baco, figado, linfonodos e peles ndo apresentam alteragdes histologicas
fundamentais que distinguem animais assintomaticos de sintomaticos.
e A excegdo do bago, o parasitismo tecidual é diferente entre animais

assintomaticos e sintomaticos na leishmaniose visceral.

e Raros sdao os casos de animais infectados que apresentam auséncia do
parasito em todos os 6rgao avaliados (mesmo em animais assintomaticos). Em
contrapartida, raros sdo 0s casos em que esses animais apresentam

positividade em todos os 6rgéos.

e A presenca do parasito no linfonodo a axilar se correlacionou positivamente

com a presenga em todos os érgaos.
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Abstract

Leishmania promastigotes interact with macrophages through the association of multiple membrane surface receptors.
Macrophage complement receptor CR3 (CD11b/CD18 or Mac-1) has been implicated in the interaction of both human and
murine macrophages with serum-opsonized promastigotes. The aim of this study was to determine CR3 expression in the livers and
spleens of dogs naturally infected with Leishmania (Leishmania) chagasi.

CR3 expression in liver was higher in asymptomatic than in symptomatic animals. Moreover, the hepatic parasitism load
determined by immunocytochemical analysis was lower in parallel with higher numbers of granulomas. In contrast, in spleens, CR3
expression was higher in symptomatic animals than in asymptomatic ones. However, the tissue parasite load was greater in spleens
of symptomatic dogs. There was a strict correlation between the parasite load and cellular CR3 expression in the spleens of dogs
naturally infected with L. chagasi.

CR3 macrophage integrins could be essential receptors for Leishmania survival. Considering that the symptomatic animals
showed higher parasite loads and higher CD11b/CD18 expression in their spleens, we can conclude that these splenic cells
(monocyte-macrophages) might serve to perpetuate intracellular infection.
© 2007 Elsevier B.V. All rights reserved.

Keywords: Canine; Visceral leishmaniasis; Spleen; Liver; CR3 (CD11b/CD18) receptors

1. Introduction

Canine visceral leishmaniasis (CVL) is caused by
Leishmania infantum (syn. L. chagasi in America)
(Mauricio et al., 2000) and is transmitted by
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phlebotomine sand fly bites (Lutzomyia longipalpis
species in America). The extracellular flagellate
promastigote form of Leishmania binds to specific
receptors on macrophages and is internalized by
receptor-mediated  phagocytosis  (Mosser  and
Rosenthal, 1993). This initial promastigote—macro-
phage interaction is crucial for the establishment of the
infection whereas it is maintained by the intracellular
non-flagellate amastigote form of Leishmania that
reside within mononuclear phagocytes in the mamma-
lian host. Various receptors are involved in these
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interactions and the integrins CD11b/CD18 (Mac-1 or
CR3) have been implicated in L. major and murine or
human monocyte-macrophage adhesion in in vitro
assays (Mosser and Edelson, 1985, 1987; Mosser et al.,
1992). The best-characterized of these systems is the
binding of serum complement opsonized promasti-
gotes to macrophage complement receptors (Mosser
and Edelson, 1985; Mosser and Rosenthal, 1993; Kane
and Mosser, 2000; Basu and Ray, 2005). The
macrophage complement receptor Mac-1 (CD11b/
CD18 or CR3), a heterodimeric integrin (CD11b-av/
CD18-B2) (Hynes, 1992), has been shown to pre-
dominate in the complement-dependent internalization
of opsonized promastigotes by both human and murine
macrophages (Mosser and Edelson, 1985; Mosser
et al.,, 1992; Rosenthal et al., 1996; Handman and
Bullen, 2002).

In 1996, our group (Tafuri et al., 1996) characterized
CD11b/CD18 (CR3) expression in the livers and
spleens of dogs naturally and experimentally infected
with Leishmania chagasi. However, we did not quantify
the molecules in these tissues. In the present study, we
have quantified CR3 expression and related it to the
tissue parasite load in the livers and spleens of dogs with
a defined clinical status of infection. As far as we know,
Madeira et al. (1999) were the first to assay binding
between different species of Leishmania and canine
macrophages. Our recent in vitro assays using canine
peritoneal macrophages and L. chagasi promastigotes
(Goncalves et al., 2005) has shown a strict interaction
between CD11b/CD18 (CR3 or Mac-1) B2 integrin
surface adhesion proteins and promastigotes. However,
CD11b/CD18 in target organs in situ has not been
extensively characterized. In our previous work (Tafuri
et al., 1996), we described histopathological changes in
the livers and spleens of dogs naturally and experi-
mentally infected with L. chagasi, notably increased
numbers of CD18 positive cells.

Thus, the aim of the present study was to characterize
and quantify CD11b/CD18 expression in the livers and
spleens of dogs naturally infected with L. chagasi from
an endemic area of Brazil. We have compared these
immunological findings to some histological and
parasitological aspects of the infection in both organs.

2. Methods
2.1. Animals
Seventy-six mongrel dogs of unknown age were

identified during an epidemiological survey of canine
visceral leishmaniasis carried out by the City Hall

(Zoonosis Department) of Belo Horizonte, MG
(Southeast Brazil). For all animals, the following
tests were used: indirect immunofluorescence anti-
body titres (IFAT), complement fixation reaction
(CFR) and enzyme-linked immunosorbent assay
(ELISA) (Andrade et al., 2002). Immunofluorescent
titres (>1:40 dilutions), CFR (>1:40 dilutions) and
ELISA (optical density >100; >1:400 dilutions) were
considered, respectively. In order to certify about the
L. chagasi infection, serum obtained from 10 infected
animals (a random group) was used for analysis with
a commercial kit with an immunochromatographic
strip containing recombinant leishmanial antigen k39,
a dominant amastigote antigen of L. chagasi (rK39),
which is highly sensitive and specific for L. donovani
complex infection, as previously described (Houghton
et al.,, 1988; Burns et al.,, 1993; Sundar and Rai,
2002).

Animals were divided into two groups: group I
consisted of 66 naturally infected animals with L.
chagasi (44 symptomatic and 22 asymptomatic
animals); group II consisted of 10 animals serologically
and parasitologically negative for Leishmania. All
animals were maintained in quarantine with food and
water ad libidum. The dogs received anti-helminthic
and anti-ectoparasitic treatment. The experimental
protocol using dogs was approved by CETEA (Comité
de ética em experimentacdo animal — UFMG).

2.2. Clinical aspects of the infected dogs

All infected dogs were clinically classified according
to a previous study (Mancianti et al., 1988; Lima et al.,
2004) as follows—(1) Symptomatic dogs: animals that
exhibited the classical signs of the disease, such as
cutaneous alterations (alopecia, dry exfoliative derma-
titis or ulcers), onychogryphosis, keratoconjunctivitis,
cachexia and anemia; lymphadenopathy and weight
loss and (2) asymptomatic dogs: apparently healthy
animals.

2.3. Histopathology

All animals were anesthetized with a dose of 0.5 ml/
kg Thiopental®™ i.v. (2.5%) and sacrificed with T61®
(0.3 ml/kg). Samples of livers and spleens were
collected and fixed in 10% neutral buffered formalin.
All tissue samples were dehydrated, cleared,
embedded in paraffin, cut into sections 4-5 pm thick
and stained with hematoxylin and eosin (H&E) for
histological (optical microscopy) and immunohisto-
chemical studies.
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2.4. Immunocytochemical (ICH) and
morphometrical methods for Leishmania tissue
burden study

For these studies, a control group of non-infected
animals (10 animals that were previously described) and
a group of 30 naturally infected animals (group I of 66
animals) subdivided into 12 asymptomatic and 18
symptomatic animals were used.

Deparaffinated slides were hydrated and incubated
with 4% hydrogen peroxide (30, v/v) in 0.01 M PBS, pH
7.2, followed by incubation with normal goat serum
(diluted 1:50). Heterologous immune serum from dogs
naturally infected with L. chagasi (diluted 1:100 in
0.01M PBS) was used as the primary antibody
“crossreactive as described by Tafuri et al. (2004)”.
The slides were incubated for 18-22h at 4 °C in a
humid chamber, washed in PBS, incubated with
biotinylated goat anti-mouse and anti-rabbit (Link-
DAKO, LSAB2 kit, California, USA), washed once
more with PBS and incubated with streptavidin-
peroxidase complex (Link-DAKO, LSAB2 kit, Cali-
fornia, USA) for 20 min at room temperature. The
reaction was developed with 0.024% diaminobenzidine
(DAB: Sigma, Saint Louis, USA) and 0.16% hydrogen
peroxide (40, v/v). The slides were counterstained with
Harris’s hematoxylin, dehydrated, cleared and mounted
with coverslips. Twenty images were randomly chosen
and used to count the immunolabeled amastigotes. The
images were obtained by software, viewed on a
computer video screen and relayed to a computer-
assisted image analysis system (Kontron Elektronic/
Carl Zeiss, Germany). The Leishmania tissue burden
was determined from the immunolabeled amastigotes in
the paraffinated liver and spleen tissue specimens
derived from real images and segmented to produce
binary images (Caliari, 1997).

2.5. Immunocytochemical (ICH) and
morphometrical methods for studying tissue
expression of complement receptor 3
(CDI11b/CDI8)

For these studies the same group of 30 animals (12
asymptomatic and 18 symptomatic animals) from the
66 animals naturally infected with L. chagasi was used.

Frozen liver and spleen sections 2 wm thick were
hydrated and incubated in 4% hydrogen peroxide (30, v/
v) in 0.01 M PBS, pH 7.2, followed by incubation with
normal goat serum (diluted 1:50). Monoclonal anti-
canine CD11b (Serotec Ltd., Oxford, UK - diluted
1:100 in 0.01 M PBS) and monoclonal anti-canine

CD18 (Serotec. Ltd., Oxford, UK — diluted 1:100 in
0.01 M PBS) were used as primary antibodies. The
slides were incubated for 18-22 h at 4 °C in a humid
chamber, washed in PBS, incubated with biotinylated
goat anti-mouse and anti-rabbit (Link-DAKO, LSAB2
kit, California, USA), washed in PBS again and
incubated with the streptavidin-peroxidase complex
(Link-DAKO, LSAB2 kit, California, USA) for 20 min
at room temperature. The reaction was developed with
0.024% diaminobenzidine (DAB; Sigma, Saint Louis,
USA) and 0.16% hydrogen peroxide (40, v/v). The
slides were counterstained with Harris‘s hematoxylin,
dehydrated, cleared and mounted with coverslips
(Tafuri et al., 1996, 2004). As previously described,
20 images were randomly chosen and digitalized and
the number of CD11b and CDI18 positive cells was
analyzed (Caliari et al., 2002).

2.6. Number and diameter of granulomas in livers
of dogs naturally infected with L. chagasi

For all infected animals (66), the number and size
(diameter) of hepatic granulomas was determined by
quantification of 20 microscope optic fields using the
40x objective of an Axiolab light microscope (Zeiss).
The images, viewed on a computer video screen, were
obtained by means of the software and relayed to a
computer-assisted image analysis system (Kontron
Electronic/Carl Zeiss, Germany). Using a digital pad,
the total diameter of granulomas was measured and the
results were expressed in square micrometers (pum?)
(Caliari, 1997; Goncalves et al., 2003).

2.7. Immunocytochemical and morphometrical
methods for studying Leishmania parasite load of
hepatic granulomas

For all infected animals (66), the parasite load of
intralobular hepatic granulomas was determined by
quantification of 20 microscope optic fields using the
40x objective of an Axiolab light microscope (Zeiss).
The images, viewed on a computer video screen, were
obtained as previously described in Section 2.6. Thus,
the granulomas were first isolated using a mouse pad
where only the area of the granuloma was analyzed.
Immunolabeled amastigotes were quantified in the
granuloma by the software KS300 (Caliari, 1997).
Analysis methods for isolating granulomas areas
or labeled amastigotes determination through KS300
semi-automatic macro assembler was standardized
in according to Caliari (1997) and Caliari et al.
(2006).
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2.8. Statistical analysis

The Graph pad Instat for Windows software 3.0 was
used for descriptive and inferential analysis. For
immunolabeled amastigotes we used the Mann Whitney
test. For CR3 receptor expression statistical analysis the
non-parametric Kruskal-Wallis test was used. For liver
histological studies (granulomas) the 7-test was
performed. For correlations analysis (CR3 versus
parasitism load) the Pearson parametric analysis was
used.

3. Results and discussion

The immunohistochemical data showed statistical
differences in the parasite load in spleens. In fact,
symptomatic dogs showed a higher parasite load than
asymptomatic ones (p =0.0221). On the other hand,
the liver parasite load was higher than symptomatic
dogs, but it was not confirmed by statistical analysis
(Graph 1). Sanchez et al. (2004) demonstrated higher
liver and spleen parasite loads in symptomatic
naturally-infected dogs from an endemic area of
Venezuela. However, in this study, we found only a
statistical positive correlation with spleen tissue
parasite load and the animals with a definite clinical
status.

In all forty liver samples (30 infected animals and 10
controls) we found CR3 positive cells mainly in the
sinusoid vessels (Fig. 1A). Moreover, in infected
animals CR3 positive cells were also observed in the
hepatic granulomas (Fig. 1B). In spleens of infected
animals, we found CR3 positive cells mainly around the
white pulp (marginal zone) and red pulp (Fig. 1C and
D). The CD18 positive cells mainly occurred in sinusoid
vessels and granuloma cells in livers. In spleens, this

3_

Immunolabeled amastigotes

0_

Liver Spleen

positive staining occurred in the marginal zones and in
the red pulp. In addition, the CD11b positive staining
showed the same distribution as the CD18, but the
number of CDI18 positive cells in both organs was
higher than CD11b. This was expected because CD18 is
a common subunit (32 subunit denominated CD18) of
the molecule CR3 which is found on all inflammatory
cells (DeSimone et al., 1987; Hynes, 1992). These
results and the immunohistochemical antigen tissue
distribution pattern was the same as that observed by
Tafuri et al. (1996) for both organs in dogs naturally and
experimentally infected with L. chagasi.

The quantitative study carried out by morphome-
trical analysis revealed a higher CD11b/CD18 integrin
expression in infected animals than in controls, as
described by Tafuri et al. (1996) in a qualitative study.
However, in this study the liver samples showed that
asymptomatic animals had higher CD11b/CD18
expression than symptomatic ones which was con-
firmed by statistical analysis (p =0.0016 and 0.013,
respectively) (Graphs 2 and 3). In contrast to the liver
CR3 data, spleen samples from symptomatic animals
showed higher CD11b/CD18 expression than asympto-
matic ones. This was confirmed by statistical analysis
(p =0.0418 and 0.0325, respectively) (Graphs 2 and 3).

Concerning the parasite load versus CR3 expression
in both organs of all infected animals, we found a
positive correlation between CDI11b/CDI18 integrin
expression and spleen parasite load (+*=0.0476 and
0.1936, respectively). Thus, CD11b/CD18 expression
follows higher parasite loads, at least in spleens. In
contrast, in livers a negative correlation exists between
CDI11b/CD18 integrin expression and parasite load
(r* =0.0254 and 0.0156, respectively). Thus, we have
found a distinct CR3 (CD11b/CD18) expression
response in livers and spleens. Moreover, asymptomatic

mmm Asymptomatic
mmm Symptomatic

Hepatic Granulomas

* Significant difference asymptomatic and symptomatic spleen parasite load (p=0,0221)

Graph 1. Parasitism tissue load in liver, spleen and hepatic granulomas of naturally infected dogs with L. chagasi.
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Fig. 1. Frozenliver (A, B) and spleen (C, D) sections of naturally infected dogs with L. chagasi. Streptoavidin-peroxidase with Hematoxylin counter
staining. (A) Note CR3 positive cells mainly in the sinusoid vessels 220x; (B) CR3 positive cells were also observed in the hepatic granulomas
440x; (C) CR3 positive cells mainly around the white pulp (marginal zone) and red pulp 110x; and (D) higher magnification showing positive cells
of the marginal zone 220 . (For interpretation of the references to color in this figure legend, the reader is referred to the web version of the article.)

dogs showed a higher number of CD11b/CD18 positive
cells than symptomatic ones associated with a tendency
to have a lower parasitism hepatic burden. There is an
inverse correlation between CR3 expressing cells and
the parasitism burden in livers. On the other hand, we
found a positive correlation between the parasite load
and CR3 positive cells in spleens. Our results have
shown that CR3 positive expression is increased with
the parasitism load. Therefore, spleens could act has an
organ to perpetuate the infection. Hence, we could
consider that there is an organ specific immunity
response as discussed by Engwerda et al. (2004) and
Teixeira et al. (2006) in visceral leishmaniasis. In fact,
Engwerda et al. (2004) discussed experimental models
of VL as a clear representation of contrasting outcomes
of infection in liver and spleen. Mice infected with
amastigotes forms of L. donovani show evident
amastigote growth from the earliest times post-
infection, but are brought under control around 28
days post-infection. In contrast, after an early acute

phase where amastigote replication is not evident, the
spleen shows exaggerated splenomegaly with a persis-
tent presence of amastigotes. Teixeira et al. (2006) have
discussed the role of chemokines and chemokine
receptors in the development of the Thl response
where it has been implicated in T cell amplification
during the inflammatory response, an important step for
protective host defense in visceral leishmaniasis.
However, only CXCL10 expression, amplified by T
cells, remains high during the late phase, and this is
essential to enable liver granuloma formation and the
inflammatory response. Monocytic cells attracted by
MIP-1a and CCL2, following IFN-gamma stimulation,
could be the source of Thl-mobilizing chemokines,
such as CXCL10 (IFN-inducible protein 10 or IP-10).
Unlike liver cells, spleen cells from Leishmania
infantum-infected mice produce both Thl- and Th2-
type cytokines, with the Th2-type response being
dominant. This is compatible with the sustained
expression of CCL2 rather than CXCLI1O0, thereby
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Graph 2. Cell expression of CD11b in liver and spleen of naturally infected dogs with L. chagasi.

400

W

o

o
1

2004

Number of Cells

Y

o

o
1

Liver

mmmm Control
I Asymptomatic
. Symptomatic

Spleen

* Significant difference of asymptomaytic and symptomatic CD18 liver cell expression (p=0.0130)

**Significant difference of asymptomaytic and symptomatic CD18 spleen cell expression (p=0.0325)

Graph 3. Cell expression of CD18b in liver and spleen of naturally infected dogs with L. chagasi.

showing that there is an influx of macrophages rather
than T cells into the spleen.

In experimental visceral leishmaniasis, caused by L.
donovani (Cervia et al., 1993; McElrath et al., 1988;
Murray, 2001) or Leishmania infantum (L. chagasi)
(Leclercq et al., 1996; Wilson et al., 1996; Rousseau
et al., 2001), hepatic infection is usually self-limiting,
and the hepatic immune response is a good example of a
mononuclear cell-dominated granulomatous inflamma-
tory response, where it is necessary to kill Leishmania
(Sheffield, 1990; Murray and Nathan, 1999; Hernandez-
Pando et al., 2000; Murray, 2001; Kaye et al., 2004). In
this work, all the livers sampled from all infected dogs
showed a chronic inflammatory reaction characterized
by intralobular granuloma formations, as previously
discussed in the literature in experimentally infected
dogs (Gonzalez et al., 1988; Oliveira et al., 1993) and
naturally infected dogs with L. chagasi (Tafuri et al.,
1996). This lesion was also noted in human visceral
leishmaniasis (el Hag et al., 1994). Our histomorpho-

metrical analysis showed asymptomatic animals with
higher numbers of granulomas than symptomatic
animals (p =0.0018) (Table 1), but the granuloma
parasite load was not different significant (Graph 1). On
the other hand, there was no statistical difference in the
diameter of the granulomas between both groups.
Moreover, there was a negative correlation with the
hepatic parasite load. This means that the parasitism
decreases while granuloma diameter increases
(Table 1).

In the literature, there are studies showing the
importance of CDI18 positive cells of the hepatic
granulomas in canine visceral leishmaniasis. Sanchez
et al. (2004) described a distinct canine immune
response against L. chagasi in target organs. The livers
of asymptomatic animals showed effective immunity
with well-organized granulomas walling off the
parasites in an environment of effector T cells
expressing CD44low, CD45ROhi, CD44hi, CD45RO-
low, MHC class II, CD11c and CDI18 integrins. In
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Table 1

Hepatic granulomas of naturally infected dogs with L. chagasi analysis

Parameter Clinical groups analysis

Statistical analysis

Asymptomatic dogs (media + S.D.)

Symptomatic dogs (media + S.D.)

Hepatic granulomas number 16.55 £2.24
Hepatic granulomas area 3939.0 w2 + 631.1
Hepatic granulomas parasite load 1.4989 + 0.52

Correlation analysis

10.40 £ 3.21 p=0.0018 (T:test)
3733.9 p? + 8422 p=0.6618 (T:test)
0.9573 + 0.27 p=0.3270 (T:test)

Parameter of correlations

Statistical analysis

Hepatic granulomas area and parasite tissue load
Hepatic granulomas area and granulomas parasite load
Hepatic granulomas area and hepatic granulomas number

r? = —0.2254; p = 0.0459 (Pearson correlation)
#=-0.1175; p =0.1815 (Pearson correlation)
r*=0.2881; p=0.0329 (Pearson correlation)

contrast, symptomatic livers showed a non-organized
and non-effective infiltrate composed of T cells and
heavily parasitized Kupffer cells and a diminished
expression of activation molecules including CD18. On
the other hand, asymptomatic dogs and symptomatic
animals showed similar immune responses in the
spleens. All infected animals had the same proportions
of cells expressing CD18 molecules.

The importance of CD11b/CD18 (CR3) revealed in
this organ-specific study of canine visceral leishma-
niasis reflects the findings of the experimental visceral
leishmaniasis caused by L. donovani (McElrath et al.,
1988; Murray, 2001) or Leishmania infantum (L.
chagasi) (Leclercq et al., 1996; Wilson et al., 1996;
Rousseau et al., 2001). In addition, basic in vitro
experimental studies involving L. major and murine
macrophages developed by Mosser and Edelson (1987)
and Rosenthal et al. (1996) have demonstrated two basic
things: (1) CR3 is the predominant complement
receptor responsible for the phagocytosis of comple-
ment opsonized metacyclic promastigotes; (2) after
phagocytosis (monocytes/macrophages internalization)
the survival of the intracellular amastigotes forms of
Leishmania was potentially increased. These authors
found that CR3 is not only crucial for interaction with
serum opsonized promastigotes, but these receptors also
enhance their intracellular survival.

Bringing these ideas to bear on canine visceral
leishmaniasis, our group has recently demonstrated the
importance of CR3 molecules in the uptake of L. chagasi
promastigotes by canine macrophages (Goncalves et al.,
2005). Here, considering that the symptomatic animals
showed higher parasite loads and CD11b/CD18 expres-
sion in their spleens, we can conclude that these splenic
cells (monocyte-macrophages) might serve to perpetuate
intracellular infection.
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Abstract

Background: We compared skin biopsy samples from different anatomical regions for detecting
Leishmania in dogs, using histological (HE), immunohistochemical (IHC) and polymerase chain
reaction (PCR) techniques.

Results: The sensitivity was 82.8 percent for PCR, 62.1 percent for IHC and 44.8 percent for HE.
These methods do not appear to depend on the clinical status of the animal or the anatomical
source of the skin sample; there is no "best region" for any method. However, PCR was more
effective than IHC and HE for ear and nose skin samples whereas IHC was better than HE for nose
samples. There was weak agreement between PCR and HE for all tissue samples; good agreement
between PCR and IHC for ear and abdomen samples, and weak agreement for nose; and optimal
agreement between IHC and HE for ear and abdomen and good agreement for nose samples.

Conclusion: The PCR on ear skin could be the best procedure for diagnosing canine visceral
leishmaniasis. The good agreement between PCR and IHC indicates that IHC can be used as an
alternative method. Finally, tissue samples from ears, nose and abdomen, particularly ears and nose,
are potentially useful for diagnosing canine visceral leishmaniasis independently of the animal's
clinical status.

Page 1 of 7

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16762067
http://www.biomedcentral.com/1746-6148/2/17
http://creativecommons.org/licenses/by/2.0
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/about/charter/

BMC Veterinary Research 2006, 2:17

Background

Leishmaniasis is endemic in many areas of tropical and
subtropical America [at least 24 countries], where it con-
stitutes a significant public health problem. The disease in
this region is basically a zoonosis; humans are only inci-
dental hosts in the life cycles of the various pathogenic
parasite species [11]. In America, Zoonotic Visceral Leish-
maniasis [ZVL] is caused by Leishmania infantum (syn. L.
chagasi) [20], and domestic dogs (Canis familiaris) are
established as reservoir hosts. Visceral Leishmaniasis is
endemic in European, Asiatic and Africa countries, and
new areas in which the infection is being disseminated are
being identified [9,12,21]. Canine Visceral Leishmaniasis
(CVL) exists in about 50 of the 88 countries in which
human leishmaniasis is present, and there are three major
foci: China, the Mediterranean Basin and Brazil [3].

Control of leishmaniasis in the New World is complicated
by the variety of different Leishmania species and their
diverse clinical manifestations, and by the fact that each
parasite species has a unique epidemiological pattern.
Since a combined risk exists for both canine and human
infections in areas where ZVL is endemic, there is a need
for sensitive and specific diagnostic techniques [11]. Sero-
logical testing can identify exposure to the parasite but
cannot indicate an active infection. Some years ago, the
reference standard for diagnosis was the demonstration of
parasite by either microscopy or culture of aspirates from
spleen, lymph nodes or bone marrow. However, the over-
all sensitivity of these methods in humans and dogs is var-
iable and relatively poor [24]. Direct parasite detection on
histological skin biopsies, which can be obtained by an
extremely simple surgical procedure, is a good tool for a
definitive diagnosis and for clinical follow-up of dogs
undergoing treatment. However, examination of rou-
tinely prepared histological sections stained with Hema-
toxylin and Eosin [HE| is frequently inconclusive,
particularly in the skin [6,10,29]. Immunohistochemical
detection of Leishmania amastigotes in formalin-fixed,
paraffin-embedded sections of canine [6,10] and human
[15] tissues has previously been described and is routinely
used in many laboratories. Recently, an alternative immu-
nohistochemical method was described that could be a
useful tool for epidemiological, clinical and histopatho-
logical studies [30]. In the last decade, the polymerase
chain reaction (PCR) was shown to be sensitive and spe-
cific for demonstrating Leishmania DNA. In recent years,
PCR has considerably improved the diagnosis of canine
leishmaniasis, showing 89 to 100% sensitivity in sympto-
matically or parasitologically confirmed cases [3]. A vari-
ety of canine tissues including bone marrow, spleen,
lymph nodes, skin and conjunctival biopsy specimens
have been used for diagnosis. Blood and bone marrow are
the most frequently used tissues for PCR diagnosis in
dogs; however, the skin is considered an important tissue

http://www.biomedcentral.com/1746-6148/2/17

reservoir of parasites in both healthy and sick Leishmania-
infected dogs [1,25,26]. Moreover, positive PCR has been
shown to be a better indicator in skin (51%) than in bone
marrow (17.8%) or conjunctiva (32%) [25]. PCR using
noninvasively obtained samples will be useful for epide-
miological studies and for direct diagnosis of canine vis-
ceral leishmaniasis [8,27].

The aim of this study was to compare three indirect meth-
ods for detecting Leishmania in canine skin biopsies
obtained from different anatomical regions. Histopatho-
logical (HE), immunohistochemical (IHC) and polymer-
ase chain reaction (PCR) methods for detection of
Leishmania were analyzed and their relative efficacies were
considered.

Results

Histologically, skin samples showed a chronic inflamma-
tory reaction irrespective of anatomical region, but this
reaction varied with the animal's clinical status. In gen-
eral, the reaction ranged in intensity from discrete to mod-
erate. However, an intense inflammatory process was
more frequent in some cases. It was detected only in ear
skin biopsies from oligosymptomatic and symptomatic
animals. In general, the chronic inflammatory reaction
was characterized by a mononuclear infiltrate and was dif-
fuse in the upper dermis and focal around vessels, pyli
and glands of the deep dermis [fig. 1(a), 1(b)]. Parasites
were more readily identified in ear biopsies than in biop-
sies from nose and abdominal samples, but the parasite
load determined by optical microscopy (HE) showed no
statistical differences. However, there was a tendency
towards a higher parasite load in ear skin tissue specimens
than in the others (data not shown). Numerous imunola-
beled amastigote forms of Leishmania were readily
observed in skin tissues. Moreover, the IHC method
improved the HE parasite load data [figs 1(c), 1(d) and
figure 2|. In addition, when we compared the parasite
load with the definite clinical status of the animal (with-
out parasite load classification), the numbers of positive
symptomatic dogs were higher than asymptomatic and
oligosymptomatic ones.

Like the HE results, the IHC parasite tissue load data
showed no clear relationship to the inflammatory infil-
trate. Moreover, we found symptomatic animals with an
intense inflammatory infiltrate but without amastigotes,
and asymptomatic animals with a discrete inflammatory
reaction but many macrophages loaded with amastigotes

[Figs 1(e), 1(f)].

The sensitivities of the tests used were calculated using
optical microscopy (OM) as gold standard. All 29 animals
were OM positive. PCR was positive in 24 dogs, IHC in 18
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Figure 1(a)

Ear skin section of naturally infected animal. Observe a dif-
fuse inflammatory cellular exudate in up dermis and focal
around vessels, pylous and glands of deep dermis. HE 40x. B
Ear skin section of naturally infected animal. Observe a dif-
fuse inflammatory mononuclear exudate (arrows showing
plasmocytes) in a dermis. HE 440%. C Nose skin section of
naturally infected animal. Observe an intense inflammatory
exudate of mononuclear cells in a dermis. HE | 10%. D Nose
skin section of naturally infected animal. Observe innumer-
ous imunolabelled amastigotes forms of Leishmania. Streptoa-
vidin-peroxidase method. | 10%. E Ear skin section of
symptomatic naturally infected animal. Intense inflammatory
exudate can be observed. Note the absence of amastigotes
forms of Leishmania HE 440x%. F Ear skin section of asympto-
matic naturally infected animal. Innumerous amastigotes of
Leishmania can be observed. Note the absence of inflamma-
tory exudate. HE 440x.

and HE in 13. The sensitivities were therefore 82.76% for
PCR, 62.07% for IHC and 44.83% for HE.

When we compared the PCR, IHC and HE methods
according clinical status using ear, nose and abdomen
skin samples, there was higher positivity for PCR than
IHC and HE, respectively, for all clinical groups. The

http://www.biomedcentral.com/1746-6148/2/17

asymptomatic positivity was higher for PCR method.
However, the sample size was not large enough to qualify
for statistical significance (Table 1).

In according to Table 2, considering the three methods
together for Leishmania detection with skin biopsies from
different anatomical regions (each line) we found the fol-
lowing results: (1) PCR is better than IHC and HE for ear
skin biopsies (p < 0.05); (2) nose skin biopsies give statis-
tically different results for all diagnostic methods, PCR
detecting more positive cases followed by IHC and HE;
(3) abdominal biopsies show no statistically significant
results for any of the three methods.

In addition, the comparison of the skin biopsies from dif-
ferent anatomical regions for each diagnosis method
(each column on Table 2) did not show any statistical dif-
ferences. This means that one anatomical skin region is no
more useful than any other for a given test method. Index
Kk was used to calculate the agreement among the three
tests. IHC and PCR agreement well for ear (x = 0.5) and
abdomen (x = 0.4) skin tissues, but weakly for nose (k =
0.2). PCR and HE agreement weakly for ear (x = 0.3),
abdomen (x = 0.2) and nose (x = 0.05). IHC and HE
agreement optimally for ear (x = 0.8) and abdomen (x =
0.8) and showed good agreement for nose (x = 0.5).

Discussion

Serological techniques for diagnosing Leishmania such as
the immunofluorescence antibody test (IFAT), direct
agglutination test (DAT), enzyme-linked immunosorbent
assay (ELISA), dot-ELISA and Western blot are widely
used. Although they are clinically very useful, these meth-
ods underestimate the infection rate of Leishmania in dog
populations in endemic areas [3,22]. For canine visceral

‘ O Discrete O Moderated M Intense ‘

Number of animals

HE‘IHC

Abdomen

Ear Nose

Skin region/Methods

Figure 2

Leishmania amastigotes visualized by histopathological (HE)
and immunohistochemical (ICH) methods in skin biopsies.
Parasitism load classified as discrete, moderated and intense.
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Table I: Comparison of Leishmania detection by polymerase chain reaction (PCR), immunohistochemical (IHC) and histopathological
(HE) methods in biopsies from distinct skin anatomical locations according to clinical status: asymptomatic (n = 10), oligosymptomatic

(n = 10) and symptomatic (n = 9)

Method Clinical Group SKIN LOCATION % POS (positive at
last one location)
Ear Nose Abdomen

PCR Asymptomatic 7 6 2 90%
Oligosymptomatic 7 8 5 80%
Symptomatic 7 5 7 78%

IHC Asymptomatic 3 4 4 70%
Oligosymptomatic 4 2 2 40%
Symptomatic 7 5 5 78%

HE Asymptomatic 3 2 2 30%
Oligosymptomatic 4 | 2 40%
Symptomatic 5 7 | 67%

leishmaniasis, no technique is 100% sensitive and specific
and can serve as "gold standard" for diagnosis [3], but
direct observation of the parasite in stained smears or tis-
sue sections must be regarded as conclusive. In the last
decade, PCR has had the greatest success because of its
high sensitivity and specificity [5,19]. PCR can be carried
out using genomic or kinetoplast parasite DNA on blood,
skin, lymph node, conjunctiva or bone marrow samples
from infected animals. However, although blood and
bone-marrow are mostly used, skin merits special consid-
eration. Dogs naturally infected with L. infantum harbor
high numbers of parasites in skin irrespective of the pres-
ence of lesions [1,25]. Moreover, skin tissue is a good sub-
strate for PCR diagnosis [18].

Few publications have considered application of PCR to
different canine tissues for detecting Leishmania infection.
Solano-Gallego et al. (2001) [25] showed that 51% of
positive animals were identified from skin analysis versus
32% from conjunctiva and 17.8% from bone marrow.
Moreover, PCR results from specimens of skin have dem-
onstrated higher sensitivity (87.2%) than spleen (84.6%),
liver (80%), lymph nodes (76.9%) or bone marrow
(66.7%) [4]. In this work we considered HE, IHC and PCR
methods for detecting Leishmania in three different skin
biopsies (ears, nose and abdomen). All samples utilized
were embedded in paraffin and maintained at room tem-
perature. This is important, especially for PCR, because it
works even after a long storage time. Based on the MO
method as "gold standard" for diagnosis, the sensitivities
of the three methods were: PCR 82.8%, IHC 62.1% and
HE 44.8%. The PCR sensitivity value accords with previ-
ous work: 60% [19], 71.4% [4], 87% [16] and up to 100%
[5]- We have not found THC or HE sensitivity values in the
literature. The use of IHC to detect amastigotes in canine
tissues has been reported previously and has undoubtedly

proved efficient for diagnosis. In this paper we employed
a straightforward and inexpensive immunohistochemical
approach for detecting Leishmania in formalin-fixed, par-
affin-embedded canine tissues [30]. We still do not have
conclusive results for absolute sensitivity values, but our
data show an increase in the number of positive animals
[parasite detected] when IHC is compared to HE. Indeed,
Bourdoiseau et al. (1997) [6] reported that HE is a good
tool for describing lesions, but has low sensitivity for
detecting Leishmania.

In according to Table 1 PCR was higher positive absolute
numbers in asymptomatic and oligosymptomatic dogs
and PCR, HE or IHC was independent of the clinical sta-
tus and tissue origin. However, our sample size was not
large enough to qualify for statistical significance. Thus,
we did not find statistical difference among the three
methods in respect of the clinical status of the animals or
the anatomical region from which the skin biopsy was
taken. This could indicates that asymptomatic dogs have
parasites in the skin just as symptomatic dogs do, under-
lining the importance of asymptomatic dogs in the epide-
miology of visceral leishmaniasis, as discussed by
Abranches et al. (1998) [2] in Portugal, Solano-Gallego et
al. (2001) [25] in Spain and Lima et al. (2004) [14] in Bra-
zil. Solano-Gallego et al. (2001) [25], for example,
showed that PCR was able to detect subclinical canine
Leishmania infection.

PCR, THC and HE were simultaneously studied in the
three different canine skin samples. PCR was better than
IHC and HE for ear and nose skin samples. As PCR
method is able to demonstrate Leishmania DNA in the
investigate samples, it could explained these data.

Page 4 of 7

(page number not for citation purposes)



BMC Veterinary Research 2006, 2:17

http://www.biomedcentral.com/1746-6148/2/17

Table 2: Comparison among polymerase chain reaction (PCR), immunohistochemical (IHC) and histopathological (HE) methods for
Leishmania detection versus canine skin biopsies from different anatomical locations in 29 naturally infected dogs

Skin region PCR + (%) IHC + (%) HE + (%)

Ear 2|2 (72.4%) 140 (48.3%) 12b (41.4%)
Nose 192 (65.5%) Ib (37.9%) 5¢ (17.2%)
Abdomen 142 (48.3%) I (37.9%) 52 (17.2%)

Each data point is associated a one letter (a, b or c). Data with the same letters means no statistical difference. Otherwise, different letters means
statistical difference. Each line: Letters a, b, c, represent statistical analysis considering the three methods together. Different letter were used to

significant differences, chi-square test (p < 0.05).

Optical microscopy revealed parasites (IHC and HE) eas-
ier in ear skin specimens than in nose or abdomen sam-
ples. In addition, the chronic inflammatory reaction in ear
samples was more intense in oligosymptomatic and
symptomatic dogs. On the other hand, PCR detected
higher numbers of positive animals, followed by IHC and
HE; in this case, IHC was better than HE. It is important
to say that IHC improved the detection of positive infec-
tion by almost fifty percent over HE, as depicted in fig.
1(c), 1(d). PCR, IHC and HE data on the abdomen skin
samples showed no statistical differences. These results
corroborated the HE and IHC results, because abdomen
skin specimens showed lower inflammation and parasite
load in all cases.

Conclusion

Taking these results together, we can suggest that PCR was
the best method for diagnosing canine infection by Leish-
mania. However, we can not infer what skin anatomical
regions is the best for diagnosing the infection. On the
other side, ear skin biopsies is a non-invasive procedure
and easier to perform than skin biopsies of other anatom-
ical regions. Moreover, it is less blood-irrigated and the
anatomical location is more comfortable for both the ani-
mal and the veterinary practitioner. Thus, we think that
PCR skin ear biopsy could be used as the best method for
diagnosing canine infection by Leishmania. However, pre-
cautions have to be taken in order to interpret PCR results
as a signal of animal infectivity, because PCR positive
detection does not necessarily indicate alive parasites in
tissues. Until now it has not be demonstrated that all PCR
positive dogs are infective.

The good agreement between PCR and IHC indicates that
IHC can be used as an alternative method. Finally, skin
samples from ears, nose and abdomen, mainly ears and
nose, are a potentially useful tissue source for diagnosing
canine visceral leishmaniasis independently of the ani-
mal's clinical status.

Methods

Animals

Twenty-nine mongrel dogs of unknown age naturally
infected with Leishmania were identified during an epide-

miological survey of canine visceral leishmaniasis carried
out by the municipality (Zoonosis Department) of Belo
Horizonte, MG, (Brazil Southeastern). The tests used were
indirect immunofluorescence antibody titres (IFAT), com-
plement fixation reaction (CFR), and enzyme-linked
immunosorbent assay (ELISA). Immunofluorescent titres
(> 1:40 dilutions), CFR (> 1:40 dilutions) and ELISA
(Optical Density > 100; > 1:400 dilutions) were positive
(IgG) for all animals. In addition, we tested with a com-
mercial kit containing an immunochromatographic strip
that uses recombinant leishmanial antigen k39. This is a
dominant amastigote antigen of Leishmania chagasi (rK39)
and is highly sensitive and specific for Leishmania donovani
complex infection, as previously described [7,13,28]. Sera
from all infected dogs were also positive for this test. All
infected dogs were clinically classified according to a pre-
viously reported study [14,17], as follows: asymptomatic
apparently healthy animals (n = 10), oligosymptomatic
animals exhibiting some clinical signs of the disease and/
or lesions such as lymphoid adenopathy, moderate
weight loss and/or dull brittle hair accompanied by cuta-
neous lesions (n = 10) and symptomatic animals that
exhibited the classical signs of the disease such as cutane-
ous alterations (alopecia, dry exfoliative dermatitis or
ulcers), onychogryphosis, keratoconjunctivitis, cachexia
and anemia (n =9).

Necropsy, parasitological diagnosis and histopathology

Dogs were sacrificed with a lethal dose of 2,5% (1,0 ml/
Kg) Thiopental (intravenous) and and T61™ (0,3 ml/Kg).
During necropsy, tissue touch preparations (smears) of
liver, spleen and lymph node samples were obtained to
confirm Leishmania infection. The smears were air-dried
and Giemsa stained. The presence of Leishmania amastig-
otes was detected in all animals by light microscopy using
oil immersion (1000 x magnification). In addition, livers
and spleens specimens were collected from all the dogs for
histopathology. Amastigote forms of Leishmania could be
observed inside macrophages in all the livers and spleens.
Samples skin tissue from ear, nose and abdomen were col-
lected and fixed in 10% neutral buffered formalin. All tis-
sue samples were dehydrated, cleared, embedded in
paraffin, cut into 4-5 pum thick sections and stained with
Hematoxylin and Eosin (HE). We classified all skin sam-
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ples in terms of chronic dermal inflammation, grading
this reaction as discrete (a diffuse inflammatory mononu-
clear cell infiltrate in the upper dermis), moderate (a dif-
fuse and localized cellular infiltrate around glands and
vessels in the deep dermis) or intense (a diffuse cellular
infiltrate in all dermis layers).

Immunohistochemical (IHC) method for labeling
amastigotes of Leishmania

Deparaffined slides were hydrated and incubated in 4%
hydrogen peroxide (30 v/v) in 0.01 M PBS, pH 7.2, fol-
lowed by incubation with normal goat serum (diluted
1:100). A heterologous immune serum from dogs natu-
rally infected with L. chagasi (diluted 1:100 in 0.01 M PBS)
was used as primary antibody. Slides were incubated for
18-22 h at 4°C in a humid chamber. After washing in
PBS, the slides were incubated with biotinylated goat anti-
mouse and anti-rabbit (Link-DAKO, LSAB2 kit, Califor-
nia, USA), washed again in PBS and incubated with
streptavidin-peroxidase complex (Link-DAKO, LSAB2 kit,
California, USA) for 20 min at room temperature. The
reaction was developed with 0.024% diaminobenzidine
(DAB; Sigma, St Louis, USA) and 0.16% hydrogen perox-
ide (40 v/v). Finally, the slides were dehydrated, cleared,
counter-stained with Harris's hematoxylin and mounted
with coverslips [30].

The skin tissue parasite loads were analyzed by the pres-
ence of immunolabeled amastigote forms of Leishmania
associated with the chronic inflammatory reaction in the
dermis. A semi-quantitative study was carried out by opti-
cal microscopy (110x). Parasite load was measured as: (+)
discrete, (+) moderate and (+++) intense.

Polymerase chain reaction (PCR)

Initially, the samples were washed in ethanol then xylol to
dissolve the paraffin, then DNA was extracted from a skin
specimen measuring approximately 1.0 mm?3 by soaking
in TE buffer (10 mM Tris-HCl, 1 mM EDTA, pH 7.5) and
incubating with proteinase K (Life Technologies, USA) at
a final concentration of 100 pug/ml for 3 h at 56°C. The
proteinase was inactivated by heating at 100°C for 15
min. The lyses obtained were processed using a Wizard
TM Genomic Purification Kit (Promega, Madison, WI)
according to the manufacturer's instructions. Two primers
were used to amplify a specimen of the conserved region
of Leishmania kDNA minicircles (5'-GGG [G/
T]AGGGGCGITCT [G/C|CGAA-3' and 5'- [G/C] [G/C]
[G/C) (A/T]CTAT [A/TJTTACACCAACCCC-3). A 120-
base pair (bp) PCR product was generated (Degrave et al.,
1994). Reactions were carried out in volumes of 10 pl con-
taining 1.0 ug of DNA, 0.2 mM dNTPs, 10 mM Tris-HCI
(pH 8.0), 50 mM KCl, 1.5 mM MgCl,, 5 pmol of each
primer and 1 U Taq polymerase. The conditions for PCR
amplification were as follows: initial denaturation at

http://www.biomedcentral.com/1746-6148/2/17

94°C for 5 min, 30 cycles consisting of denaturation at
94°C for 1 min, annealing at 65°C for 1 min and exten-
sion at 72°C for 1 min, and final extension at 72°C for 5
min. The reaction mixtures were cycled in a Perkin-Elmer
GenAmp 9600 thermocycler. In all assays, a positive con-
trol containing L. chagasi (MHOM/BR/1972/BH46 strain)
genomic DNA and a negative control without DNA were
included. Following amplification, the samples were sub-
mitted to electrophoresis on 6% polyacrylamide gel and
silver-stained. The DNA of bacteriophage ¢X 174 cleaved
by HAE III was used as a molecular marker (Pharmacia,
Upsala, Sweden).

Statistical analysis

Descriptive analysis were applied for histological and par-
asite load results. Inference analysis was carried out by
chi-square test (software SPSS 1.1 Windows version) for
the three methods (HE, IHC and PCR) and the different
skin anatomical regions studied. A p value of less than
0.05 was considered significant. As a measure of agree-
ment, index Kappa (k) was also evaluated between PCR x
IHC, PCR x HE and HE x IHC. We accepted k¥ <0.4 as weak
agreement, 0.7> K >0.4 as good agreement and ¥ > 0.7 as
optimal agreement. The sensitivity of the test was deter-
mined using optical microscopy (OM) as the gold stand-
ard [23].
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Abstract

Canine visceral leishmaniasis (CVL) is a zoonosis and a chronic systemic disease of the dog caused by a protozoan of the genus
Leishmania. Inthe New World, the disease is caused by the spéeigsmania (Leishmania) chagasi. There are only a few studies
on the histopathology of lymph nodes in canine leishmaniasis. In the present paper, we report a histopathological description
of lymph nodes considering animals with a defined clinical status and the parasite burden of lymph node tissues. Forty-eight
mongrel dogs naturally infected with chagasi, were obtained from two endemic areas of Brazil. Cervical, axillary and popliteal
lymph nodes were analyzed. The parasite burden, expressed as “Leishman—-Donovan units”, was variable among the defined
types of clinical condition. Asymptomatic dogs can show higher parasitism than oligosymptomatic or symptomatic animals.
Grossly, a generalized lymphadenopathy was found, but it was mainly observed in cervical and popliteal nodes. Histologically,
the increased number and size of lymphoid follicles, and the marked hypertrophy and hyperplasia of medullary macrophages
(cords and sinus) explained the lymphadenopathy. In addition, the clinical status or the tissue parasitism load might not be
directly related to the intensity of the lesions.
Published by Elsevier B.V.

Keywords. Histopathologyieishmania chagasi; Lymph nodes; Dogs; Lymphadenopathy

1. Introduction the genusLeishmania. In Latin America, the dog
is considered to be the principal domestic reservoir
Canine visceral leishmaniasis (CVL) is a severe host for human visceral leishmaniasis (VL) caused
systemic disease of dogs caused by a protozoan ofby infection with Leishmania (Leishmania) chagasi.
VL is known from at least a dozen Latin American
"+ Corresponding author. Tel+55-31-3499-2889: coun_tries, Wi'_[h 90% of human cases reported from
fax: +55-31-3499-2879. Brazil, especially the northeastern region. In the New
E-mail address: wagner@ich.ufmg.br (Wagner L. Tafuri). World, Leishmania is transmitted to man and animals

0001-706X/$ — see front matter. Published by Elsevier B.V.
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by blood-sucking sandflies of the speclagzomyia Nieto et al., 1999 respectively. In addition, granu-
longipalpis (Lainson and Shaw, 1978; Grimaldi et al., loma formation has been mainly described in the liver
1989; Ashford, 2000 and spleen Anosa and Idowu, 1983; Tafuri et al.,
In Brazil, VL is highly endemic in the economi- 1996.
cally depressed semiarid northeastern states of Ceara, The aim of the present study was to describe a sys-
Bahia, Maranh&o, PiauPernambuco, Rio Grande do tematical histopathological picture of cervical, axil-
Norte and Paiiba. In all states, there is an association lary and popliteal lymph nodes of dogs naturally in-
between infected dogs and the abundande. tdngi- fected withL. chagasi. Dogs with a defined parasito-
palpis (Deane and Deane, 1962; Cunha et al., 1995; logical and clinical status were obtained from two dis-
Ashford et al., 1998 Cunha et al. (1995 ndAshford tinct endemic areas of Brazil, i.e., Jodo Pessoa City,
et al. (1998)found an association between human in- PB (Brazil northeast) and Belo Horizonte City, MG
fection and the presence of infected dogs in or near (Brazil southeast).
residences in the State of Bahia (Brazil). Furthermore,
VL appears to be spreading further in Brazil, and out-
breaks have recently been reported in regions where2. Material and methods
the disease was previously unknown, e.g. in the City of
Belo Horizonte, MG Genaro et al., 1988; Michalick, 2.1. Animals
1993. Moreover, particularly alarming is the resur-
gence of epidemic VL in major Brazilian cities suchas  Forty-eight mongrel dogs of unknown age nat-
Teresina (Pl), Sdo Luiz (Maranh&o), Fortaleza (Ceard) urally infected with L. (Leishmania) chagasi were
and Rio de Janeiro (RJWarzochi et al., 1994 These identified during an epidemiological survey of canine
urban or predominantly peri-urban outbreaks among visceral leishmaniasis carried out by the City Hall
satellite slums appear to be increasing, but are cycli- (Zoonosis Department) of Jodo Pessoa, PB (Brazil
cal and recurrent after an interval of several years of Northeast) and of Belo Horizonte, MG (Brazil South-
low endemicity. east). The tests used were indirect immunofluores-
Although CVL is acknowledged as a severe dis- cence antibody titles (IFAT), complement fixation
ease of dogs, there are few studies describing areaction (CFR) and enzyme-linked immunosorbent
systematical histopathological picture of lymph assay (ELISA) Andrade et al., 2002 Immunoflu-
nodes of dogs naturally infected with. chagasi. orescent titles (>1:40 dilutions), CFR (>1:40 di-
However, classical histopathological lesions have lutions) and ELISA (optical density >100; >1:400
been described mainly in organs rich in cells of dilutions) were positive for all animals. In addition,
the mononuclear—phagocytic system such as liver, we used a test with a commercial kit containing
spleen, lymph nodes, bone-marrow, gastrointestinal an immunochromatographic strip that uses recombi-
tract and skin. In general, an intense chronic in- nant leishmanial antigen k39; a dominant amastig-
flammatory reaction consisting of mononuclear cells ote antigen ofL. chagasi (rK39), which is highly
(macrophages, plasmocytes and lymphocytes) is ob- sensitive and specific fok. donovani complex in-
served in liver, spleenApnosa and Idowu, 1983; fection, as previously describedHgughton et al.,
Keenan et al.,, 1984; Tafuri et al., 1996; Tafuri 1988; Burns et al., 1993; Sundar et al., 2p(Rera
et al., 200}, skin (Ferrer, 1988; Tafuri et al., 2001 from all infected dogs were positive for this test
bone-marrow Tafuri et al., 200}, lymph nodes also.
(Tafuri et al., 1997; Martinez-Moreno et al., 1993 Animals were divided into three groups: Group |
and gastrointestinal tractGpnzélez et al., 1990; consisted of 18 naturally infected animals from Jo&o
Ferrer et al., 1991; Silva et al., 20020ther or- Pessoa, PB; Group Il consisted of 30 naturally infected
gans such as lungs and kidneys could be affected, animals from Belo Horizonte, MG; and Group Il of
with the occurrence of a chronic interstitial pneu- five uninfected animals (control animals) — two from
monitis (Tryphonas et al., 1977; Duarte et al., 1986; Jo&o Pessoa, PB, and three from Belo Horizonte, MG.
Gongcalves et al., 2003and glomerulonephritis with  These control animals were serologically and parasito-
or without nephrotic syndromeTéfuri et al., 1989; logically negative forLeishmania.
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Table 1
Naturally infected animals and uninfected animals (controls) from Belo Horizonte, MG and Jodo Pessoa, PB, Brazil
Animal clinical status Group | (Jodo Group Il (Belo Group Il
Pessoa-infected Horizonte-infected (control
dogs () dogs ) animals) )
Symptomatic 6 10 -
Oligosymptomatic 6 10 -
Asymptomatic 6 10 -
Total number of animals 18 30 5
2.2. Clinical aspects of infected dogs illary and popliteal lymph nodes were collected and

fixed in 10% neutral buffered formalin solution. All
All infected dogs were clinically classified accord- tissue samples were dehydrated, cleared, embedded in
ing to a previously reported stud@ncianti et al., paraffin, cut into 4—m thick sections and stained
1998 as follows: with hematoxylin and eosin (H&E).

e Symptomatic dogs — animals that exhibited the
classical signs of the disease such as cutaneou
alterations (alopecia, dry exfoliative dermatitis
or ulcers), onychogryphosis, keratoconjunctivitis,
cachexia and anemia.

e Oligosymptomatic dogs —
clinical signs of the disease and/or lesions such as
lymphoid adenopathy, moderate weight loss and/or
dull brittle hair accompanied by cutaneous lesions.

e Asymptomatic dogs — apparently healthy animals.

S2.5. Parasite burden

Small samples of cervical, axillary and popliteal
lymph nodes were obtained to prepare tissue touch

: P preparations (smears). The smears were air-dried and
animals exhibiting some Giemsa-stained. The presencd.efshmania amastig-
otes was detected in all animals by light microscopy
using immersion oil (objective 100).

The lymph node parasite burden was expressed
as Leishman-Donovan units (LDU) (Stauber, 1956

Animals from Jodo Pessoa (PB) were divided into LDU was determined by microscopic enumeration of
three groups of six symptomatic, six oligosymp- Leishmania amastigotes divided by 1000 cell nuclei
tomatic and six asymptomatic dogs. Animals from and the result was multiplied by the organ weight.
Belo Horizonte (MG) were divided into three groups )
of 10 symptomatic, 10 oligosymptomatic and 10 (LDUZNumber of amastlgotexslymph nodeweig))
asymptomatic dogs as shownTable 1 1000 cell nuclei

2.3. Parasitological diagnosis of Leishmania 2.6. Satistical analysis
infection
The software Instat for Windows was used for

Parasitological diagnosis was carried out to con- the descriptive analysis and inferences. LDU data
firm the serological diagnosis of visceral leishmania- and histological results were analyzed statistically
sis. During the necropsy as following described, frag- by the non-parametric Kruskal-Wallis teS&mpaio,
ments of livers and spleens of all dogs were col- 1998.
lected for histopathology analysis. Amastigotes forms
of Leishmania could be observed inside macrophages
of livers and spleens of all animals. 3. Results

2.4. Histopathology 3.1. Clinical aspects

Dogs were sacrificed with a lethal dose of 33%  The main clinical features of all animals are pre-
ThiopentaP (intravenous). Samples of cervical, ax- sented inTable 2 Skin abnormalities are the most
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Clinical features of naturally infected dogs from Belo Horizonte, MG and Jodo Pessoa, PB, Brazil

Clinical features

Belo Horizonte-infected
dogs number (%)

Jodo Pessoa-infected dogs
number (%)

Lymphadenopathy (cervical lymph node) 11 (55) 4 (33)
Lymphadenopathy (axillary lymph node) 8 (40) 3 (25)
Lymphadenopathy (popliteal lymph node) 10 (50) 5 (42)
Alopecia 6 (30) 1 (08)
Dry desquamation 5 (25) 2 @17
Onychogryphosis 13 (65) 8 (67)
Skin ulceration 14 (70) 10 (83)
Cachexia 8 (40) 3 (25)
Anemia 9 (45) 2 (17)

usual manifestation of CVL. The most frequent clin-

ical sign was a chronic ulceration mainly localized

on the ears and limbs followed by onychogryphosis
and dry desquamation. However, a generalized lym-
phadenopathy was observed involving the three lymph
nodes. Higher indices of lymphadenopathy were found
for dogs from Belo Horizonte, MG.

3.2. Anatomical pathology

In general, the lymph nodes of all naturally infected
animals showed chronic lymphadenitis involving the
entire architecture of the nodes including the capsule,
subcapsular sinus, cortical (lymphatic nodules and
paracortex) and medullary regions (medullary sinus
and medullary cords). However, there were no specific
lymph node lesions for asymptomatic, oligosymp-
tomatic or symptomatic animals. Thus, animals from
both Brazilian cities presented the same histological

Table 3

picture. The histopathological changes of the lymph
nodes are summarized Trable 3

3.3. Macroscopical analysis

In general, the gross examination showed that all
lymph nodes, especially the cervical nodes of all in-
fected dogs, were moist, bulging above the cut surface,
turgid, of firm consistency, but containing no necrotic
areas.

3.4. Microscopic analysis

The histological results are described below accord-
ing to node architecture.

3.4.1. Capsule
In the majority of the cases (89—-96%), the capsule of
lymph nodes was thickened and colonized by a chronic

Histopathological features of lymph nodes of naturally infected dogs from Belo Horizonte, MG and Jo&do Pessoa, PB, Brazil

Histopathological features

Naturally infected dogs (%)

Belo Horizonte ( = 30) (%) Jodo Pessoa & 18) (%)

Thickened capsule with chronic inflammation
Inflammatory reaction in the subcapsular sinus
Cortical follicular hyperplasia

Hypertrophy and hyperplasia of macrophages of the medullary sinus
Hypertrophy and hyperplasia of macrophages of the medullary cords

Congestion
Hemosiderosis
Presence ofeishmania

89 96
91 92
82 84
100 100
98 100
16 16
79 46
58 54
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Fig. 1. Cervical lymph node — H&E: (a) The capsule is thickened and colonized by a chronic inflammatory reaction. Magnification
40x. (b) Inflammatory macrophages showing the “parasitophorous vacuoles” contdieiisignania amastigotes. Magnification 440

(c) Inflammatory reaction in the subcapsular sinus. Magnificationx11@) Edema was observed in the sinus as a liquid eosinophilic
amorphous deposition. Magnification 440(e) Lymphoid tissue moving irregularly into the medullary area of the node. Magnification
40x. (f) Germinative centers showing dark and clear zones. Magnificatiorx 1{@) Diffuse paracortical hyperplasia could be seen in
some cases, as shown. Note an intense inflammatory reaction in the capsule. Magnificatior{h}18ypertrophy and hyperplasia of
medullary cords and sinus of the node. Magnificationk 40i)) Note cords and sinus macrophages loaded \wishmania amastigotes

(white arrows). Magnification 400.
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inflammatory mononuclear cell exudate associated to 10.504 .
a collagen tissue depositioffri§. 19. Macrophages r
were the main inflammatory cells. Macrophages of-
ten presented intracytoplasmatic vacuoles containing
amastigotes forms ofeishmania (“parasitophoruos
vacuoles”) Fig. 1b).

0.754

0.50

3.4.2. Subcapsular sinus
More than 90% of cases showed an inflammatory re-

action in the subcapsular sindsd. 19. Edema could 0.254 . *

be found is some cases, as showrkig. 1(d) N *

Numberof amastigotes/
1000 Nuclei Cells

3.4.3. Cortical region 0.00 Namaa® R . .
Histologically, the lymph nodes, especially the su- (a)
perficial cervical and popliteal nodes, showed follicu-
lar hyperplasia. Germinal centers became contiguous 075-
in the outer cortex and moved irregularly into the
medullary areas of the nodEi@. 16. Cells with large
nuclei, branched chromatin and prominent nucleoli
(clear zone) delimited by medium-sized lympho-
cytes (dark zone) characterized the germinal centers
(Fig. 1f). A diffuse paracortical hyperplasia could be
observed in some cases, but was not a marked histo-
logical alteration Fig. 19. Hyperplasia with a typical
“starry sky” effect was observed only in some cases. . v
No amastigote forms dfeishmania were observed A
in the cortical or paracortical region of the lymph 0.00 st o aauanne
nodes in any of the animals. (b) Cervical Axillary Popliteal

Cervical Axillary Popliteal

0.50

f amastigotes/

1000 Nuclei Cells

0.25

Number o

Fig. 2. (a) LDU Belo Horizonte-infected dogs; (b) LDU Jo&o
Pessoa-infected dogs.

3.4.4. Medullar

Hypertrophy and hyperplasia of medullary cords
and sinus cells occurred in all cases. The medullary
areas were closely packed with differentiated plasma cords and plasma cells was often observed simultane-
cells, medium-sized and large lymphocytes (lympho- ously. An intense parasitism was frequently observed
blasts), and macrophages. However, the hypertrophyin this area. Thus, amastigotes formslL&ishmania
and hyperplasia of macrophages was a conspicu-Wwere easily found inside macrophages of the medullar
ous alteration of the cords and sinus. Macrophages cords and sinusH{g. 1i).
were morphologically differentiated as “epithelioid Itisimportant to say that none of the control animals
cells” on account of their large, vesicular nuclei, showed marked anatomical or histological alterations.
branched chromatin and abundant cytopla&ig.(1h Generalized or localized lymphadenopathy was not
and ). observed in any case.

Small granules of hemosiderin pigments were often
observed inside macrophages of the medullary cords 3.5. Tissue parasitism
and sinus. Edema was irregularly observed and was
found in cords and sinus areas as an eosinophilic and The LDU results are depicted irig. 2(a) and (k)
amorphous extracellular tissue fluid. In some cases, Statistical analysis of LDU data did not show any
there was proliferation of the collagenous septa of the difference in parasite burden among cervical, axil-
medulla, and extensive displacement of the medullary lary and popliteal lymph nodes, even considering
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Fig. 3. Popliteal lymph nodes. (a) Follicular and lymphoid structures replaced by a proliferation of macrophages. Magnificatigy) 40
Observe innumerable macrophages diffusely distributed and loaded_@tmania amastigotes. Magnification 480

the defined clinical status of the animals and/or their 4. Discussion

geographic origin. However, the tissue parasitism

(LDU) was variable. Some cases of asymptomatic ~ As also observed in the Old WorldPipelli et al.,

or oligosymptomatic dogs showed higher LDU num- 1994, Ciaramella et al., 1997; Ferrer, 1999ymp-
bers than symptomatic dogs. Indeed, there were two tomatic CVL due toL. (Leishmania) chagas in
asymptomatic dogs with an intense parasitism in America presents clinically with anemia, emaciation,
the nodes. Histologically, the parasitism was quite splenomegaly, local or generalized lymphadenopathy,
intense, affecting the entire lymph node architec- cutaneous lesions, ocular lesions, weight loss and
ture. The histological analysis of all three lymph cachexia. In the present study, we found dermato-
nodes showed lymphocytes and follicular structures logical entities previously described IBerrer (1988)
replaced or obscured by proliferation of histiocytes andCiaramella et al. (1997)Dry desquamation was
(macrophages). Macrophages were intensely para-observed associated with alopecia usually starting on
sitized by innumerable intracytoplasmic amastigotes the head (mainly ears and eyes-orbital) and extend-
forms of Leishmania (Fig. 3a and h ing to the rest of the bodyFerrer, 1988; Ciaramella
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et al., 1997. In this work, the skin lesions were independently of lymph node anatomical region or
observed in the majority of the animals, whereas lym- animal’s geographical origin. Despite the presence of
phadenopathy was detected in less than 55% of thediffuse chronic inflammation involving the capsule
dogs {Table 3. Thus, according to the literature, we throughout the medullary zones, the hypertrophy and
can conclude that skin lesions were a more important hyperplasia of cortical and medullary zones were a
clinical sign than lymphadenopathy. common feature. However, in the majority of the ob-
In CVL, lymphadenopathy is also a common clin- served dogs, the essential architecture of the lymph
ical sign of the disease. Lymphadenopathy is usually nodes was preserved without atrophic or degenera-
defined as an increase in lymph node size (enlarge-tive areas. These alterations explain the enlargement
ment of lymph nodes) and it could appear as a re- of the lymph nodes, whereas hyperemia and edema
gional or generalized alteratioR¢gers et al., 1993 were irregularly present and thus cannot explain the
In the present study, we found a generalized enlarge- enlargement of the nodes.
ment of lymph nodes, especially the cervical nodes. Despite the fact that there were no statistical differ-
Moreover, infected animals from Belo Horizonte, MG, ences between animals symptomatic or asymptomatic,
showed higher indices of cervical lymphadenopathy. it is possible to find asymptomatic dogs more para-
The gross pathological picture of the cervical lymph sitized than symptomatic ones. In fact, two asymp-
nodes was more prominent than that of the other nodes.tomatic animals from Belo Horizonte, MG, showed
This result seems to agree with previous data describeda conspicuous histopathological picture characterized
by Ciaramella et al. (1997)n Italy. The cited pa- by intense parasitism, with disruption of the archi-
per referred that cervical lymph nodes are more reac- tecture of the cervical, axillary and popliteal lymph
tive because of their anatomical position. Indeed, the nodes. There was a depletion of lymphocytes and
drainage afferent system of cervical lymph nodes in- follicular structures replaced mainly by macrophages
volves the skin and subcutis of the caudal regions of loaded with amastigotes forms béishmania. Deple-
the head and auricl&Rpgers et al., 1993These ideas  tion of T lymphocytes dependent on lymphoid organs
are understandable if we consider thaishmania is associated with plasma cell and macrophage prolifer-
transmitted to animals by blood-sucking sandflies that ation has been reported in human visceral leishmani-
mainly bite dogs on the ears and nogianches asis Jeress et al., 19%7in hamsters experimentally
et al., 1998. infected with L. chagasi (Corbett et al., 1992 in
Enlarged soft lymph nodes with areas of necro- dogs experimentally infected with. chagas and
sis are observed in acute lymphadenitis, whereasL. donovani (Keenan et al., 1984and in dogs nat-
enlarged hard or indurated lymph nodes with neopla- urally infected withL. infantum (Martinez-Moreno
sia (lymphomas), granulomas and/or caseocalcare-et al., 1993. It is important to say that these two
ous nodules are observed in chronic lymphadeni- asymptomatic animals did not show any macroscopic
tis (Rogers et al., 1993 However, the generalized lesions during the clinical or anatomopathological
enlargement of lymph nodes observed in infected examination after necropsy. Thus, the histopatholog-
dogs showed a distinct gross picture. The lymph ical picture observed in all three lymph nodes was
nodes, especially the cervical ones, were hard, moistan unsuspected feature. These results indicate that
and bulged above the cut surface with distinctive asymptomatic dogs can have parasites in all anatom-
white areas easily recognized as “reactive cortical ical lymph node locations. This fact enhances the im-
region areas”. In fact, this was confirmed by the portance of asymptomatic dogs in the epidemiology
histological picture described for the cortical lymph of visceral leishmaniasis as discussedAiyranches
node region. On the other hand, acute suppurative et al. (1998)in Portugal.
lymphadenitis, granuloma or pyogranuloma forma-  The disruption of the architecture of the cervical, ax-
tion and/or nodal fibrosis were not found in any illary and popliteal lymph nodes of these two asymp-
case. tomatic animals was an exception considering all the
In the present study, all lymph nodes of in- others cases. In general, the architecture of the lymph
fected animals showed chronic lymphadenitis. The nodes was preserved in the majority of the infected
histopathological picture was similar for all cases dogs in this work.



W.G. Lima et al. / Acta Tropica 92 (2004) 43-53 51

There are only a few studies on the histopathol- parasitism load might not be directly related to the
ogy of lymph nodes in canine leishmaniagieénan intensity of the lesions.
et al.,, 1984; Martinez-Moreno et al., 1993; Tafuri
et al.,, 200). Generalized lymphadenopathy was a
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Appendix A

Leishman—Donovan units (LDU) — absolute humbers naturally infected animals from Belo Horizonte, MG and
Jodo Pessoa, PB, Brazil.

Belo Horizonte Jodo Pessoa

Cervical Axillary Popliteal Cervical Axillary Popliteal
0.000 0.000 0.000 0.145 0.003 0.000
0.212 0.201 0.000 0.006 0.030 0.003
0.819 0.561 0.251 0.001 0.007 0.006
0.000 0.000 0.000 0.001 0.006 0.006
0.000 0.092 0.000 0.000 0.001 0.000
0.000 0.000 0.000 0.023 0.000 0.000
0.000 0.006 0.000 0.004 0.000 0.001
0.000 0.000 0.000 0.095 0.013 0.095
0.005 0.104 0.000 0.009 0.000 0.000
0.118 0.095 0.000 0.014 0.009 0.020
0.000 0.000 0.000 0.000 0.000 0.000
0.097 0.150 10.436 0.142 0.000 0.105
0.315 0.021 0.489 0.016 0.022 0.000
0.396 0.000 0.000 0.000 0.000 0.003
0.142 0.138 0.193 0.009 0.006 0.000
0.015 0.021 0.008 0.000 0.014 0.000
0.000 0.000 0.005 0.000 0.000 0.001
0.120 0.000 0.004 0.110 0.001 0.003
0.000 0.000 0.057

0.062 0.000 0.058

0.043 0.000 0.017

0.068 0.202 0.026

0.000 0.028 0.007

0.071 0.043 0.000

0.000 0.044 0.000

0.186 0.227 0.096

0.550 0.571 0.000

0.219 0.000 0.127
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Belo Horizonte

Jodo Pessoa

Cervical Axillary Popliteal Cervical Axillary Popliteal

0.134 0.022 0.114

0.000 0.000 0.000

0.065 0.082 0.138

0.220 0.000 0.170

0.109 0.038 0.015

0.014 0.169 0.031

0.040 0.043 0.067

0.016 0.229 0.059

0.015 0.074 0.282
Media 0.109 0.085 0.342 0.085 0.087 0.076
S.D. 0.172 0.137 1.709 0.051 0.009 0.032
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Canine visceral Leishmaniasis: a remarkable histopathological picture of one
asymptomatic animal reported from Belo Horizonte, Minas Gerais, Brazil

[Leishmaniose Visceral Canina: um caso inusitado de um animal assintomatico proveniente
de Belo Horizonte, Minas Gerais, Brasil]
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ABSTRACT

A remarkable histopathological picture of one asymptomatic dog naturally infected with Leishmania infantum
(syn. chagasi) has been presented. Intracellular parasites were ease found in macrophages of all exanimate
organs, especially in skin. Embedded paraffin tissues of liver, spleen, axillary and popliteal lymph nodes, and
skin (ear, muzzle and abdomen) are stained by hematoxylin and eosin and by immunocytochemical reaction
(streptoavidin-peroxidase method) to detected parasites. All organs showed an intense parasitism associated to
severe pathological changes. All lymph nodes had conspicuous histological architecture alterations.
Lymphocytes were replaced by macrophages stuffed with an intense number of amastigotes forms of
Leishmania. The lymphoid nodules (without germinal centers) and the mantle zones in the cortex that surround
the follicles were markedly attenuated. Livers showed small intralobular granulomas composed by
macrophages loaded with amastigotes. Spleens had an intense depression of the white pulp whereas the
lymphocytes were replaced by parasitized macrophages. All fragments of different anatomical region of skin
(ear, muzzle and abdomen) showed a diffuse chronic inflammation. The cellular exudate was composed by
macrophages, plasmocytes and lymphocytes. Macrophages loaded with amastigotes were ease found in all
tissue fragments, but more intense in ear and muzzle. Thus, this fact enhances the importance of asymptomatic
dogs in the epidemiology of visceral leishmaniasis.

Keywords: dog, Leishmania infantum, histopathology
RESUMO

Relata-se um quadro histolégico caracterizado por lesées acentuadas em tecidos de um cdo assintomdtico
naturalmente infectado por Leishmania infantum (sin. chagasi). Cortes parafinados de figado, bago, linfonodos
(cervical, axilar e popliteo) e pele (orelha, espelho nasal e abdome) foram corados pela técnica de
hematoxilina-eosina e pela técnica imunoistoquimica de estreptoavidina-peroxidase para detec¢do de formas
amastigotas de Leishmania. Os linfonodos apresentaram profundas alteragées estruturais. Em todos observou-
se deplegado linfocitaria, principalmente da cortex, com substitui¢do dos linfocitos por macrofagos abarrotados
de formas amastigotas de Leishmania. No figado, observou-se a presen¢a de pequenos granulomas
intralobulares compostos por macrofagos intensamente parasitados, plasmocitos e raros linfocitos. No bago, a
alteragdo marcante foi a depressao da polpa branca. Os foliculos linfoides foram substituidos por macrofagos
intensamente parasitados com as formas amastigotas de Leishmania. Fragmentos de pele de orelha, espelho
nasal e abdome apresentaram reagdo inflamatoria crénica e difusa com exsudato celular composto por
macrofagos, plasmocitos e linfocitos. Parasitos foram detectados em todos os tecidos estudados e mais
numerosos na pele da orelha e focinho. Os achados mostram a importincia de cdes assintomdticos na
epidemiologia da leishmaniose visceral.
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INTRODUCTION

Human visceral leishmaniasis (HVL) and canine
visceral leishmaniasis (CVL) in the New World
are caused by intracellular protozoan Leishmania
infantum (syn. L.chagasi) (Mauricio et al., 2000)
which is transmitted by the bite of an infected
phlebotomine Lutzomyia (Lutzomyia)
longipalpis. Following injection into the skin, the
extracellular promastigote form of the parasite
must rapidly enter its host cell, the macrophage,
and later transform into the intracellular
amastigote form. Visceral leishmaniasis (VL)
remains a serious public health problem in the
world and dogs (Canis familaris) are the main
peridomestic reservoir host (Anderson, 1980;
Grimaldi et al., 1989; Tesh, 1995).

In Brazil, VLC is highly endemic in the semiarid
northeastern poor states of Ceara, Bahia,
Maranhdo, Piaui, Pernambuco, Rio Grande do
Norte and Paraiba. In all states there is an
association with infected dogs and abundant L.
longipalpis (Deane and Deane, 1962; Guedes et
al., 1978). The CVL appears to be spreading
further in Brazil and outbreaks have been
reported in metropolitan cities as Belo Horizonte,
MG (Genaro et al., 1988; Michalick et al., 1993),
Teresina, PI, Sdo Luiz, MA, Fortaleza, CE, Rio
de Janeiro RJ (Marzochi et al., 1994) and
Salvador, BA (Cunha et al., 1995; Ashford et al.,
1998).

The skin is considered the more important tissue
reservoir of parasites in healthy and sick
Leishmania-infected dogs (Abranches et al,
1991; Solano-Gallego et al., 2001; Solano-
Gallego et al., 2004). Thus, the presence of
Leishmania especially in the skin of dogs
without clinical signs enhances the importance of
asymptomatic dogs in the epidemiology of
visceral leishmaniasis. The present study
describes a remarkable pathological picture of
one asymptomatic dog naturally infected with
Leishmania infantum.

MATERIAL E METHODS

An asymptomatic infected mongrel dog was
detected by an epidemiological survey of canine
visceral leishmaniasis in Belo Horizonte, Minas
Gerais (MG), Brazil. This inquire is based on a
serological survey of canine population by anti-
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antigen (Leishmania) indirect immunofluorescence
(IFAT), complement fixation reaction (CFR) test
(Pellegrino and Brener, 1958) and enzyme-linked
immunosorbent assay (ELISA).

The animal was considered asymptomatic dog
without the classical symptoms of the disease as
weight loss, clinical anaemia (pale mucous eye
membrane), generalized lymphadenopathy,
onycogryphosis and cutaneous lesions (dry
exfoliative dermatitis, alopecia and scars).

The parasites were previously classified by L.
infantum (syn. chagasi) to a complex level by
PCR using conserved regions of kinetoplastidae
and hybridization with kDNA probes to complex
(Tafuri et al., 2001).

The dog was sacrificed with an overdose of
Thiopental sodic (33%, S5ml/kg dose, LV.).
Tissue samples of liver, spleen, cervical, axillary
and popliteal lymph nodes and skin (ear, nose
and abdomen) were carried out and Giemsa
staining was used to visualize amastigotes forms
of Leishmania by optical microscope using oil
immersion (objective 100x).

Samples of liver, spleen, cervical, axillary and
popliteal lymph nodes and skin (ear, muzzle and
abdomen) were fixed in 10% buffered formalin
solution, embedded paraffin sections wires
stained with hematoxilin and eosin.

Others paraffin tissue samples (0,5 x 0,5 cm)
were stained by biotin-streptoavidin peroxidase
immunostainning method to detect amastigotes
forms of Leishmania. (Silva et al., 2002; Tafuri
et al., 2004).

RESULTS

During the necropsy no gross important lesions
was show in any examined organs. However,
under optic  microscopical  analysis, a
conspicuous  histopathological picture was
observed. It was characterized by an intense
parasitism with disruption of the architecture of
the cervical, axillary and popliteal lymph nodes.
Also, a chronic inflammatory reaction with
parasites was noted in all organs, as described as
follows.
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Liver: a remarkable leishmaniotic chronic
granulomatous inflammatory reaction was
observed distributed on all tissue sections (Tafuri
et al., 1996; Tafuri et al., 2001). In fact, various
intralobular granulomas could be noted and they
were constituted by macrophages, loaded with
amastigotes forms of Leishmania, some
epithelioid cells, small numbers of lymphocytes,
plasmocytes and rare neutrophils. The
intralobular granuloma formations, localized in
the sinusoid lumen, were very small and rarely
confluent. Moreover brown crystals
(hemossiderin) were detected chiefly in kupffer
cells and in macrophages within granulomas
(Fig.1a,b).

Lymph nodes: all lymph nodes (cervical, axillary
and popliteal) showed a conspicuous change in
its architecture. Lymphocytes were replaced by
many macrophages loaded with various
amastigotes forms of Leishmania. The lymphoid
nodules (without germinal centers) and the
cortical region were markedly attenuated. In
resume, the histological analysis showed
lymphocytes and follicular structures replaced or
obscured by proliferation of macrophages loaded
with amastigotes forms of Leishmania. (Figure
2a,b).

Spleen: a dramatic white pulp depletion was
observed and lymphocytes were replaced by
macrophages loaded with amastigotes. The white
pulps were restricted to a few lymphocytes
around the central arteriole. The red pulp showed
profound distortion due to the marginal
macrophage proliferation. Macrophages were
organized in granulomas and they were loaded
with parasites and with brown crystals of
hemossiderin. An intense parasitism was also
observed in the thick capsule, subcapsular and
trabecular system. (Fig. 3).

Skin: the various skin samples from the ears,
muzzle and abdominal regions showed focal
chronic inflammation. The cellular exudate was
observed around the small vessels and glands
appendage in the deep dermis and also diffuses
in the upper dermis. The inflammatory cells were
macrophages, plasmocytes and lymphocytes.
Many amastigotes forms of Leishmania could be
found inside macrophages in all skin, but the
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parasitism was more intense in ears and muzzles
skin sections (Fig. 4a,b,c).

DISCUSSION

Classical canine leishmaniasis appears as a chronic
wasting disease with anaemia, generalized
lymphadenopathy, hepatesplenomegaly, onycogryphosis
and cutaneous lesions (dry exfoliative dermatitis,
ulcerations and alopecia). (Slappendel and
Greene,1990; Ferrer, 1991; Gonzalez et al., 1990;
Ciaramella et al., 1997). The main histopathological
alteration is a hypertrophy and hyperplasia of the
monocyte-mononuclear system mostly of spleen,
lymph nodes, liver and bone-marrows. Other
lesions have been also observed as a chronic
dermatitis (Tafuri et al., 1996; Fondevila et al.,
1997; Ferrer et al, 1999); granulomatous
inflammatory reactions in livers and spleens (Tafuri
et al., 1996); interstitial pneumonitis (Duarte et al.,
1986; Gongalves, 2003) and glomerulonephritis
with or without nephrotic syndrome (Tafuri et
al.,1989; Nieto et al., 1992; Font and Closa, 1997).

Some reports from Mediterranecan area have
described a high prevalence of infection in dogs,
demonstrated by a specific humoral and cellular
immunity and leishmanial DNA detection. These
investigations demonstrated that in an endemic
region there is a large population of Leishmania-
infected but clinically healthy dogs and a smaller
proportion of dogs with clinically patent
leishmaniosis (Cabral et al., 1998; Solano-
Gallego et al., 2001).

Thus, the histopathological picture observed in
this case could be indicated that asymptomatic
dogs can have parasites in all superficial lymph
nodes and in liver, spleen and skin. This later
fact enhances the importance of asymptomatic
dogs in the epidemiology chain of visceral
leishmaniasis as discussed by Abranches et al.
(1998) in Portugal and Solano-Galeno et al.
(2004) in Spain. Solano-Galeno et al. (2004)
showed that is possible detect sick dogs with
normal skin, but harboring parasites as well.
Taken together these ideas and this present case,
we could say that asymptomatic dogs probably
play an important role in the transmission of
leishmaniasis.
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LEGENDS

Figure 1. Liver section of asymptomatic dog: a) observe an intralobular granuloma formation (arrow) and
kupfter cells loaded with amastigotes of Leishmania (arrowhead). HE 440x; b) many immunolabelled
amastigotes could be seen in granulomas macrophages (arrow) and inside of kupffer cells (arrowheads).
Streptoavidin-peroxidase, 440x.

Figure 2. Popliteal lymph nodes section of asymptomatic dog: a) lymphoid nodules and the mantle zones
in the cortex that surround the follicles were markedly attenuated. HE 40x. b) high magnification showing
macrophages stuffed with amastigotes of Leishmania. HE 440x.

Figure 3. Spleen section of asymptomatic dog: red pulp showing an intense macrophages proliferation
loaded with amastigotes of Leshmania. Note intracellular parasites in the spleen trabecular system
(arrows). HE 440x

Figure 4. Muzzle section of asymptomatic dog: a) inflammatory cellular exudate could be noted in upper
and deep dermis. HE.40x. b) Higher magnification showing inflammatory macrophages intensely
parasitized with Leishmania (arrowheads). HE 440x. c) immunolabelled parasites are easily found inside
macrophages in the dermis. Streptoavidin-peroxidase, 440x.
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