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Dendritic Cells (DCs) are the major antigen presenting

cells and the possibility of their generation in vitro has

renewed the interest in immunotherapy protocols.

However, their study shows that they are functionally 

heterogeneous and under poorly defined control 

mechanisms. The unravelling of such mechanisms may

allow DCs exploitation in more efficient immunotherapy

protocols. Therefore, the aim of the present project is the

study of human DCs differentiation in vitro. In seven 

sub-projects, evaluating their function and membrane 

phenotype, under the effect of periodontal bacteria,

different temperatures, apoptotic cells, heat-shock 

proteins, tumor cells, jaundice, hormones (specifically 

melatonin), and immunomodulatory drugs (specifically

cyclophosphamide).

FUNCTIONAL MODULATION OF DENDRITIC 
CELLS IN DIFFERENT PATHOPHYSIOLOGICAL CONDITIONS

José Alexandre Marzagão BARBUTO

Institute of Biomedical Sciences / University of São Paulo (USP)

A dendritic cell (DC)



IMMUNOLOGY

Dendritic cells (DCs) have a unique role in the immune 
system due to their ability to connect innate mechanisms of
danger recognition to acquired immune responses. They do so
by capturing and processing antigens at the same time they 
recognize disturbances in their environment. This latter 
recognition induces physiological changes that allow DCs to
convey, to the T lymphocytes, signals inducing either “effector”
responses or tolerance.

Having such a key role in determining the fate of the
immune responses induced by contact with antigens, it is not
unexpected that situations that lead to disease may be associated
with disturbances of DC physiology, and their characterization,
in various conditions, has been the goal of this project. We 
therefore have been studying DC phenotype and function, in
vivo and in vitro, in situations that go from psychological stress
to metastatic cancer in human patients. Not surprisingly, DCs 
are affected by such conditions in ways that are coherent with
clinical observations, but, furthermore, also implicate DCs in 
the pathogenesis of diseases that go from infections to 
autoimmunity and cancer.

A clearer understanding of this involvement will allow 
the improvement of DC-based therapeutic interventions, like
those we have just started, in patients with various cancer types
(neuro and glioblastoma, osteosarcoma, and lymphomas). Also
with that goal, we have been attempting to improve antigen
presentation by DCs, through transfection of tumor-derived 
RNA into antigen-presenting cells.

Considering external influences, until now we have noted
that psychological status, environment temperature and pH,
melatonin, presence of cancer (in vitro and in vivo) affect DC
phenotype and function, decreasing or modulating their 
lymphostimulatory activity and favoring the response of 
different T cell populations and/or the secretion of different
cytokine patterns. The mechanisms involved in the genesis of
these phenomena are under investigation and their unraveling
will allow the understating of DC role in the pathogenesis of
many of these diseases and the design of more effective 
therapeutic interventions.
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