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BRIEF DESCRIPTION 

Background: Chagas disease (CHD), also known as American trypanosomiasis, 

is a potentially life-threatening illness caused by the protozoan parasite 

Trypanosoma cruzi. Declared by the World Health Organization as neglected 

zoonotic disease (NZD), CHD constitute a serious threat to social and economic 

development of endangerous populations, with increasing health 

comorbidities and high number of premature deaths, mainly occouring in 

economically disadvantages areas. Wild and domestic animals, such as pig, 

cattle, horse, cats and dogs, my be infeced by T. cruzi and act as reservoir for 

human populations. Cardiomyopathy is one of the most serious consequences 

of T. cruzi infection and is characterized by progressive infiltration of 

inflammatory leukocytes in the heart tissue, leading to myocardial necrosis and 

formation of fibrotic scar tissue, that results in permanent heart damage and 

may lead to death. However, very litle is known on CHD chronic phase onset 

on animals of economic value and epidemiological interest for T. cruzi control, 

such as pig, cattle and horse. With no vaccine available, limited therapeutic 

options and actual CHD expansion, crossing boundaries to non-endemic areas, 

the urge to develop new approaches to control and cure CHD constitutes an 

emerging global health challenge.  

As in most infections, it is the interaction of parasite with the host immune 

system that constitutes a decisive point in defining the disease outcome. 

Consequently, trypanosomatids have evolved strategies to persist and disperse 

inside the host by subverting and exhausting host immune defences. 

Therefore, explore parasite-host communication may reveal to be key in 

restrain parasite dissemination in the host. In recent years, microRNAs 

(miRNAs) which are a class of non-coding RNAs that play important roles in 

normal regulation of gene expression have attracted the attention of the 

scientific community, as potential host-parasite communication regulators 

influencing host immune response and having a possible effect on disease.  

The use of state-of-the-art tridimensional (3D) cell cultures to addresses host-

parasite interactions, constitutes a groundbreaking and innovative approach, 

as it mimics the in vivo tissue microenvironment with an intricate cell-to-cell 

and cell-to-matrix interactions, generating a dynamic and complex network of 

nutrients transport, waste removal, and cell signalling pathways, allowing a 

detailed analysis of cell’s behaviour. At the same time, 3D cell models allow 

increasing in data quality and reduction of animal experimentation. Thus, 3D 

cell models constitute valuable tool to be used to unreval parasite-host 

interactions.   

OBJECTIVES 
The present proposal aims to apply tridimensional (3D) cardiac models of 

several T. cruzi hosts of veterinary importance, to address the role of 



  

microRNAs in the disease progression and establishment of cardiomyopathies 

derived by T. cruzi infection.  

 

IMPLEMENTATION 

Innovation and expectations: miT3D constitutes a breakthrough on traditional 
approaches, as it takes advantage of 3D-cell models of cardiac tissue, which 
can mimic the in vivo cellular microenvironment, allied with cutting-edge 
molecular and cellular techniques to address the role of miRNA dynamics in T. 
cruzi related cardiomyopathy. This constitutes a pioneering, innovative and 
exploratory approach to animal trypanosomiasis health issues and can be 
extended to other infectious diseases and even to diseases whose resolution 
are depending on the proper activation of the immune system, such as cancer 
or autoimmune diseases. 
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