Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 94, Suppl. I: 253-255, 1999

253

The Role of the Immune Response on the Development of
Severe Clinical Forms of Human Chagas Disease
Rodrigo Corrêa-Oliveira/+, Juliana de Assis Silva Gomes*, Elenice Moreira
Lemos, Glenda Meira Cardoso, Débora DÁvila Reis**, Sheila Adad***,
Eduardo Crema***, Olindo Assis Martins-Filho, Manoel Otávio Rocha
Costa****, Giovanni Gazzinelli, Lílian Maria Garcia Bahia-Oliveira*****
Centro de Pesquisas René Rachou-Fiocruz, Av. Augusto de Lima 1715, 30190-002 Belo Horizonte, MG, Brasil
*Departamento de Bioquímica e Imunologia, ICB **Departamento de Morfologia, ICB-UFMG, Av. Antonio
Carlos 6627, 31270-010 Belo Horizonte, MG Brasil ***Faculdade de Medicina do Triângulo Mineiro, Uberaba,
MG, Brasil ****Faculdade de Medicina/Hospital das Clínicas, UFMG, Av. Alfredo Balena 190, 30130-100 Belo
Horizonte, MG, Brasil ****Laboratório de Biologia do Reconhecer, Universidade Estadual Norte Fluinense,
Campos dos Goytacazes, RJ, Brasil
Key words: Chagas disease - Trypanosoma cruzi - immunology

Understanding the role of the immune response
on morbidity caused by the Trypanosoma cruzi
infection has long challenged investigators in this
field. It is well known that morbidity in Chagas
disease develops long after the initial infection
(Brener 1980). The more severe forms of the disease include the development of cardiomyopathy
as well as of gastrointestinal forms more commonly
known as mega-syndrome (Dias 1989). In all clinical forms of Chagas disease the involvement of
cell-mediated immunity is undoubtedly of major
importance. In this context, recent reports strongly
support a role for cytotoxic immune mechanisms
on the development of the severe clinical forms of
Chagas (Reis et al. 1993 a,b).
Studies on the characterization of the inflammatory infiltrates in the chronic cardiac form of
Chagas disease have demonstrated that they are
composed predominantly of small lymphocytes,
macrophages, plasma cells and segmented leukocytes (Reis et al. 1993a). Immunohistochemical
studies performed by these investigators demonstrated that the cells present in the tissues are mainly
CD8+ many of which express granzyme A and a
few macrophages that express TNFα. These observations are in agreement with previous suggestions that the lesion in Chagas cardiomyopathy
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involve both cytolysis and fibrosis. Furthermore,
it has also been demonstrated that the presence of
the parasite is crucial for the maintenance of the
inflammatory response. This was evidenced by
amplification of parasite DNA in the inflammatory lesions in the hearts of chagasic patients (Jones
et al. 1993, Higuchi et al. 1993). Other investigators have demonstrated that individuals with the
cardiac form of the disease, show significant cellular reactivity to the heart tissue (Cunha-Neto et
al. 1995). Although these studies have demonstrated the importance of the immune response on
the development of the severe cardiac lesion, little
is known about the role of soluble factors on the
development of this pathology.
In recent studies, we have evaluated the different cell populations present in the peripheral blood
of patients with varying degrees of cardiopathy as
well as of indeterminate individuals. In this initial
evaluation on the role of the various cytokines we
demonstrated that secretion of IFNγ can be correlated with the severe cardiac form of Chagas disease. This was evidenced by the detection of higher
levels of IFNγ secretion after in vitro stimulation
with parasite derived antigens of PBMC of cardiac patients than of indeterminate individuals. The
opposite was observed for in vitro secretion of IL10. These results are important since they suggest
a direct correlation between the secretion of IFNγ
and the development of the severe pathology in
Chagas disease and that IL-10 plays an important
role in controlling morbidity. A detailed analysis
of the individual levels of IFNγ secretion allowed
us to separate the individuals into high and low
IFNγ producers. This data demonstrated the group
of indeterminate patients 59% of them were high
producers while in the group of cardiac patients
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this percentage increased to 83 (Bahia-Oliveira et
al. 1998). To further investigate whether alterations
on cardiac function could be related to different
levels of IFNγ and IL-10 secretion, a detailed clinical evaluation was performed and the patients divided into different groups. These studies demonstrated that as the cardiac function worsens, IFNγ
secretion by PBMC increases with a parallel decrease on secretion of IL-10. Thus, these data
clearly reinforce our previous hypothesis that IFNγ
secretion can be correlated with the development
of the severe cardiac form of the disease.
Identification of the cell population secreting
the various cytokines was performed by flow
cytometry. Our results demonstrate that IL-10 is
being produced mainly by macrophages/monocytes (CD14+high) whereas the majority of the
IFNγ producers are the CD3+ cells, both αβ and
γδ. It is important to emphasize that while in the
cardiac patients the majority of the CD3+ cells
were IFNγ+, the same was not true for the indeterminate patients where CD3+/IFNγ+ were significantly lower. On the other hand, the percentage of CD14+high/IL-10+ cells were higher in the
group of indeterminate patients (Gomes et al.
manusc. in prep.).
Although a clear demonstration of the correlation between IFNγ production and cardiomyopathy was observed in our studies, the fact that a large
proportion of the indeterminate patients also produce high levels of IFN-γ after specific stimulation, raises the question of what is the role of this
cytokine in these patients. One obvious explanation for is the fact that in chronic endemic diseases,
the infection is asynchronous as well as the development of the disease. If our hypothesis that IFNγ
production is a key factor on the development of
severe cardiomyopathy, it is reasonable to speculate that the indeterminate patients that are high
IFNγ producers will develop cardiomyopathy
sooner than the lower producers. To determine
whether changes in cardiac function parallel the
alterations on IFNγ secretion, a longitudinal study
of the group of indeterminate patients is needed.
Based on our studies and those previously described, we postulate that IFNγ is involved in the
augmentation of the cytolytic potential of lymphocytes in the cardiac inflammatory infiltrate. Under
these conditions, it is easily conceivable an over
expression of MHC class I on myocytes induced
by IFN-γ (Wang et al. 1991, Reis et al. 1993b),
thus, increasing the possibility of recognition by
CD8+ specific T-cells of the altered self cardiac
antigens expressed by the heart muscles. Previous
work by Cunha-Neto et al. (1998 ) have demonstrated a role for CD4+ T cells in reacting with self
cardiac myosin.

Adad et al. (1991) demonstrated that patients
with the gastrointestinal clinical form of the disease present lesions of the myenteric plexus. Tafuri
et al. (1971) demonstrated that microscopically, the
inflammatory infiltrates composed primarily of
small lymphocytes that are found mainly in the
muscularis propria and in the myenteric nervous
system and are often associated with a striking reduction in the number of enteric neurons. Although
the anatomo-pathological findings have been well
described very little information is currently available on the immune response related to the development of gastrointestinal disease. Our group has
initiated a study with the objective of investigating the role of the immune response on the development of gastrointestinal form of Chagas disease.
Our initial observations on the phenotypic
analysis of peripheral blood mononuclear cells
from patients with the gastrointestinal form of
Chagas disease, demonstrated a significant decrease in the absolute number of CD3+ T cells as
well as in CD19+ B lymphocytes. The most striking observation was an inversion of the CD4/CD8
ratio, contrasting with results from cardiac chagasic
patients where the ratio of these cells is normal. A
decrease of the percentage of CD4+CD28+ cells
and an increase in the expression of HLA-DR both
on CD4+ and CD8+ cells suggest that although
these T cells express activation markers their function may be altered by the lack of CD28 expression (Lemos et al. 1998). The alteration on the percentage of CD4+ T cells in the PBMC from these
patients have at least three possible explanations
for these observations: (1) impaired maturation of
CD4+ lymphocytes caused by the sub-nutritional
state of these patients; (2) increased susceptibility
of these cells to apoptosis; (3) migration of these
cells to the lesions induced by the T. cruzi infection.
Initial studies on evaluating serum protein levels did not show any significant differences between the groups of patients. However, analysis of
micronutrients is still needed. The third possibility
was also investigated by histological of the megaesophagus and megacolon. Staining with
hematoxilin and eosin, showed the presence of inflammatory infiltrates in association with muscle
fibers and neurons, composed of lymphocytes,
macrophages, mast cells and occasionally eosinophils. Immunohistochemical analysis demonstrated
a predominance of CD3+ T lymphocytes and
CD68+ cells. Analysis of the lymphocyte subpopulations showed a higher number of CD4+ cells
when compared to the CD8+ population. An interesting observation was the presence of cells expressing TIA-1, a granule associated protein expressed by cytotoxic T cells, suggesting a role for
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these cells on the pathogenseis of the chagasic
mega. Finally we also observed that all chagasic
patients with mega syndrome presented denervation associated with inflammation, whereas patients
without them can present or not denervation, but
no inflammation is observed in the latter group,
suggesting a role for the inflammatory process on
the development of this pathology.
It is clear from the results described above that
the immune mechanisms involved in the development of the cardiac form of Chagas disease may
be significantly different from those of the gastrointestinal form. They also raise the question of
whether these mechanisms act simultaneously in
patients with both cardiac and gastrointestinal
forms of the disease and how these responses are
reflected systemically.
REFERENCES
Adad SJ, Andrade DCS, Lopes ER, Chapadeiro E
1991.Contribuição ao estudo da anatomia patológica
e patogênese do megaesôfago chagásico. Rev Inst
Med Trop São Paulo 33: 443-450.
Bahia-Oliveira LMG, Gomes JAS, Rocha MOC, Moreira
MCV, Lemos EM, Luz ZMP, Pereira MES, Coffman
RL, Dias JCP, Cançado JR, Gazzinelli G, CorreaOliveira R 1998. IFN-γ in human Chagas disease:
protection or pathology? Braz J Med Biol Res 31:
127-135.
Brener Z 1980. Immunity to Trypanosoma cruzi, p.
247-292. In WHR Lumsden, R Muller & JR Baker
(eds), Advances in Parasitology, Academic Press,
New York.
Cunha-Neto E, Duranti M, Gruber A, Zingales B, De
Messias I, Stolf N, Belloti G, Patarroyo M, Pillegi
F, Kallil J 1995. Autoimmunity in Chagas disease
cardiopathy:biological relevance of cardiac myosin
specific epitope crossreactive to immunodominant
Trypanosoma cruzi antigen. Proc Nat Acad Sci USA
92: 3541-3545.
Cunha-Neto E, Rizzo LV, Albuquerque F, Abel L,
Guilherme L, Bocchi E, Bacal Carrara D, Ianni B,

255

Mady C, Kalil J 1998. Cytokine production profile
of heart-infiltrating T cells in Chagas disease
cardiomiopathy. Braz J Med Biol Res 31: 133141.
Dias JCP 1989. The indeterminate form of human
chronic Chagas disease a clinical epidemiological
review. Rev Soc Bras Med Trop 22: 147-156.
Higuchi ML, de Brito T, Reis MM, Barbosa A, Bellotti
G, Pereira-Barreto AC, Pileggi F 1993. Correlation
between Trypanosoma cruzi parasitism and myocardial inflammatory infiltrate in human chronic
chagasic myocarditis: light microscopy and immunohistochemical findings. Cardiovasc Pathol 2: 101106.
Jones EM, Colley DG, Tostes SJ 1993. Trypanosoma
cruzi DNA sequences in human inflammatory cardiac lesions. Am J Trop Med Hyg 48: 348-355.
Lemos EM, Reis DA, Adad SJ, Silva GC, Crema E,
Correa-Oliveira R 1998. Decreased CD4+ circulating T lymphocytes in patients with gastrointestinal
Chagas disease . Clin Immuno Immunopathol 88:
150-155.
Reis DD, Jones EM, Tostes S, Gazzinelli G, Colley DG,
McCurley T 1993a. Characterization of inflammatory infiltrates in chonic chagasic myocardial lesions:
presence of TNF-alpha+ cells and dominance od
Granzyme A+, CD8+ lymphocytes. Am J Trop Med
Hyg 43: 637-644.
Reis DD, Jones EM, Tostes S, Lopes ER, Chapadeiro E,
Gazzinelli G, Colley DG, McCurley T 1993. Expression of major histocompatibility complex antigens and adhesion molecules in hearts of patients
with chronic Chagas disease. Am J Trop Med Hyg
49: 192-199.
Tafuri NL 1971. Light and electron microscope studies
of the autonomic nervous system in experimental
and human American trypanosomiasis. Virchow’s
Arch 354: 136-149.
Wang YC, Herskowitz A, Gu LB, Kanter K, Lattouf O,
Sell KW, Ahmed-Ansari A 1991. Influence of
cytokines and immunosuppressive drugs on Major
Histocompatibility Complex Class I/II expression by
human cardiac myocytes in vitro. Hum Immunol 31:
123-133.

