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Quais são os principais mecanismos 
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proliferar? 
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•  Vias de infecção por T. cruzi na célula 
hospedeira: 
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•  Mecanismo de sobrevida: Ativação da maquinaria de evasão 
intracelular 

Infecção	e	resposta	imune	

Cardoso et al 2016. FRONTIERS in Immun Rev. 2016. 
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•  Mecanismo de escape: Saída dos parasitas do vacúolo 
parasitóforo ao citoplasma da célula hospedeira 
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•  Mecanismo de evasão: Ativação/inibição de vias de sinalização 
intracelulares 
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•  Principais mecanismos envolvidos na sobrevida de T. cruzi 
durante infecção. 
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Quais são as principais diferenças 
entre os tripanosomatídeos 

intracelulares? 
 

-Invasão 
-evasão  



Formas infectivas 

Fernando Real e Renato Mortara  



Patogenia– Fatores envolvidos 
•  Resposta celular: Mecanismos biológicos da célula 



Oxido nítrico (NO): Importante molécula que elimina 
patógenos intracelulares. 

Rogers. Front Microbiol. 2012 

Processo de invasão– Leishmania 
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Função do macrófago (resposta imune inata) na 
infecção por Leishmania 



Lipoldová et al. Nature Reviews Genetics 7, (April 2006)  

Espécies associadas à leishmaniose cutânea: 
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Fatores envolvidos na  infecção do macrófago 
por Leishmania 
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Formas infectivas- específicas funções 



Perfil imunológico– Fatores envolvidos 

Como explicar a evolução da infecção? Quais são 
os fatores do parasita e da célula hospedeira que 

participam no processo 



Perfil imunológico– Severidade da doença 
e moléculas envolvidas 
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Mecanismos envolvidos na severidade da doença  

De Bona et al.  Immuno. 2018 



Patogenia– Fatores envolvidos 

•  Evasão do parasita 
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Introduction
Macrophages initiate the innate immune response against parasitic infections. After detecting parasites, 
signaling pathways triggered by the interaction of  pathogen-associated molecular patterns (PAMPs) with 
Toll-like receptors (TLRs) are activated in macrophages, leading to pathogen elimination and recruitment 
of  immune cells to restrain the remaining infection and inflammation (1, 2). Throughout the infection 
period, a delicate balance between activating and controlling the immune system preserves the integrity 
of  the host to restore homeostasis. Yet, many pathogens have evolved to exploit these control mechanisms 
to escape host defenses and establish infection. The protozoan parasite Leishmania, which causes various 
clinical forms of  leishmaniasis, constitutes a prime example of  a pathogen that successfully adapted to live 
inside macrophages, thereby escaping their inherent cellular antimicrobial attributes (3, 4). Several clinical-
ly relevant models are available (5) including inbred and deficient mice (6) that allow studying all steps of  
the disease, from infection to the progression of  lesions and ultimately death.

Leishmaniasis comprises a range of  tropical diseases that cause cutaneous, mucocutaneous, and viscer-
al pathologies in humans and other animals (7, 8). Leishmania parasites are transmitted by infected hema-
tophagous female sandflies (9). Parasite-host interactions are multifaceted, involving several pathogenicity 
factors for host immune responses and different species of  Leishmania. In Brazil, Leishmania amazonensis is 
known to be the causative agent of  cutaneous and diffuse cutaneous leishmaniasis (10). It was demonstrat-
ed that these parasites inhibit innate immune responses and promote their virulence by inducing expression 
of  CD200 (also known as the OX-2 membrane glycoprotein), an immunoregulatory molecule that down-
regulates the leishmanicidal response of  macrophages (11).

CD200 and its cognate receptor (CD200R) are cell surface glycoprotein members of the immunoglobulin 
superfamily. CD200 is broadly expressed in many cell types, including thymocytes, B cells, activated T cells, 

Virulent protozoans named Leishmania in tropical and subtropical areas produce devastating 
diseases by exploiting host immune responses. Amastigotes of Leishmania amazonensis stimulate 
macrophages to express CD200, an immunomodulatory ligand, which binds to its cognate receptor 
(CD200R) and inhibits the inducible nitric oxide synthase and nitric oxide (iNOS/NO) signaling 
pathways, thereby promoting intracellular survival. However, the mechanisms underlying CD200 
induction in macrophages remain largely unknown. Here, we show that phagocytosis-mediated 
internalization of L. amazonensis amastigotes following activation of endosomal TLR9/MyD88/
TRIF signaling is critical for inducing CD200 in infected macrophages. We also demonstrate that 
Leishmania microvesicles containing DNA fragments activate TLR9-dependent CD200 expression, 
which inhibits the iNOS/NO pathway and modulates the course of L. amazonensis infection in vivo. 
These findings demonstrate that Leishmania exploits TLR-signaling pathways not only to inhibit 
macrophage microbicidal function, but also to evade host systemic immune responses, which has 
many implications in the severity of the disease.



Perguntas e discussão	


