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The pathogenesis of Chagas disease is still con-
troversial.  The lesions that occur in the acute phase
of infection are initially due to rupture of the heart
fibers by the Trypanosoma cruzi. When the para-
site antigens sensitize the immune system, the in-
flammatory process is due to a sum of the trau-
matic mechanism and the immune reaction against
the parasite.

After the acute phase and the development of
the specific immune response occur an equilibrium
between the host and the parasite which can last
for all the life of the host. The T. cruzi as a true
parasite do not kills the host and the immune sys-
tem of the host do not kills all the parasites.  De-
spite it can be detected specific humoral and cellu-
lar immune response against the T. cruzi, this para-
site evades the immune response mainly penetrat-
ing and proliferating in host cells.  The equilib-
rium phase is called indeterminate phase when
occur a clearance of parasites from bloodstream
and tissues. Patients present positive serology to
T. cruzi antigens but do not present signs and symp-
toms of disease.

At about 10 to 15% of infected individuals de-
velop a chronic heart disease characterized by
chronic diffuse and fibrosing myocarditis with ab-
sence or very few parasites. Different mechanisms
have been proposed to explain that aggressive
myocarditis similar to a rejection of an allogeneic
heart transplant. It has been suggested that the le-
sions result from gradual destruction of the heart
fibers by parasites or by a mechanism of cellular
hypersensitivity directed to parasite antigens which
affect also the heart tissue. Another mechanism
proposed is the autoimmune mechanism.

Soares and Ribeiro dos Santos presented re-
sults of several experiments about immunopathol-
ogy of cardiomyopathy in experimental Chagas
disease that indicate autoimmune mechanism as an
strong candidate to explain the pathogenesis of
chagasic myocardiopathy. They show an elegant

experiment where mice chronically infected with
T. cruzi reject syngeneic heart grafts. Hearts grafted
into normal or T. cruzi immunized syngeneic re-
cipients are not rejected. The study shows that only
CD4 and not CD8 T cells from chronically infected
mice were able to promote rejection.  Mice chroni-
cally infected with T. cruzi were treated with anti-
CD4 and anti-CD8 monoclonal antibodies before
transplantation. The in vivo depletion of CD4 cells,
but not CD8 cells abrogates rejection.

In another experiment it was shown that chroni-
cally infected mice treated with anti-CD4 mono-
clonal antibodies presented tolerance with abolish-
ment of the chronic carditis. The opposite occurred
when animals were treated with anti-CD8 or anti-
Thy1. Tolerant animals presented low mortality and
negative parasitemia.  I can not understand why
animals that had T-CD4 cells destroyed had a nega-
tive parasitemia. The expectance was to have
immunodeficience similar to Aids with a high para-
sitemia.  The phenotype of cells present in chagasic
myocarditis has been controversial as in mice as in
humans. Some authors refer predominance of CD4
cells and others predominance of CD8 cells. In our
experience with material of necropsy of humans
who died with Chagas disease (Castro-Silva &
Sadigursky) we had in 80% of patients predomi-
nance of CD4 cells, 10% with predominance of
CD8 cells and 10% with predominance of mac-
rophages. Macrophages were seen in variable num-
ber in all the cases.

Other experiments with lines of autoreactive
CD4 cells from mice chronically infected with T.
cruzi reinforce the hypothesis of autoimmunity in
chronic Chagas disease.

Correa-Oliveira et al. presented “The role of
the immune response on the development of hu-
man severe clinical forms of Chagas disease”.   The
secretion of IFN γ can be correlated with the se-
vere cardiac form of Chagas disease. The opposite
was observed for in vitro secretion of IL10.  The
studies indicated that as the cardiac function wors-
ens, IFN γ secretion by PBMC increases with a
parallel decrease on secretion of IL10. They con-
clude that IFN γ secretion can be correlated with
the development of severe cardiac form of the dis-
ease.  I believe that the high level of IFN γ secre-
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tion indicates that an intense process of stimula-
tion of cellular immunity is occurring. The high
level dosage of IFN γ can be useful for the diag-
nostic of severe cases of chronic myocarditis. Is
not the high level of IFN γ the cause of severe
myocarditis but a consequence.  I agree that IFN γ
is involved in the augmentation of the cytolitic
potential of lymphocytes in the cardiac inflamma-
tory process.

Patients with megaesophagus and megacolon
present different kind of infections and subnutri-
tion. The characterization of cells of the inflam-
matory process in those cases to correlate to patho-
genicity is very difficult.

Simões-Barbosa et al. presented a very inter-
esting experiment. They show that sequence of
minicircle of kDNA of T. cruzi can integrate into
the host genome. They show that a lineage of mu-
rine macrophage  infected with T. cruzi incorpo-
rates genetic material of the parasite kinetoplast.
Subclonal lines of transfected macrophage continue
synthesizing proteins proper of the parasite. This
phenomenon demonstrated in vitro, I believed, has
not importance in vivo since it will appear to im-
mune system as a foreign cell and destroyed.  The
antibodies in the chagasic sera recognized the T.
cruzi antigens produced by transfected macroph-
age and they do not consist in autoreactive anti-
bodies to proteins proper of the host cell.

If this mechanism really occur in vivo it can
explain why animals treated with specific chemo-
therapy continue presenting positive serology. On
the other hand it is possible that some macroph-
ages are transfected with cross-reactive antigens

and so are not rejected while persist the
autotolerance.

The trigger mechanisms of autoimmunity are
policlonal activation, anti idiotipic reaction and
cross-reaction antigens present in the T. cruzi.    We
have demonstrated that T. cruzi have cross react-
ing antigens which induces antibody that reacts
against antigens present in the cardiac muscle. One
purified antigen is an ATPase Ca++ and Mg++
dependent.  Sera of chronic chagasic patients have
high titer of antibodies and also reactive cells
against this antigen (Sadigursky & Santos-Buch).
We also demonstrated that heart muscle cells have
receptors to T. cruzi that facilitate the parasite get
into the cell. The immune response directed to the
protein of the parasite can induces an anti idiotipic
reaction that damage the heart.

Another point necessary to be stressed is that
to induces an autoimmune disease is necessary the
presence continuous of the antigen. The demon-
stration of T. cruzi or T. cruzi antigens in the host
is a necessary condition to the development of
auto-immune reaction. Barbosa Jr. and Andrade,
demonstrated that in Chagas disease the parasites
can be found in many different organs and tissues
but only in the heart occur a chronic diffuse in-
flammatory infiltrate. This findings corroborate to
the hypothesis of autoimmunity in Chagas disease.
Andrade et al. also showed those dogs in indeter-
minate phase of Chagas disease when treated with
low doses of cyclophosphamide which destroy cells
suppressor function, evolved to a chronic diffuse
myocarditis, indicating also an autoimmune mecha-
nism.


