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HISTOPATHOLOGICAL AND IMMUNOHISTOCHEMICAL STUDY
OF THE BRAIN AND HEART IN THE CHRONIC CARDIAC
FORM OF CHAGAS’ DISEASE

JOSE EYMARD HOMEM PITTELLA *, CICERO MENEGUETTE *,
ALFREDO J. AFONSO BARBOSA *

SUMMARY — A histopathological and immunohistochemical study of the brain and heart
was made in 50 patients with the chronic cardiac form of Chagas' disease. The immuno-
histochemical technique used was the peroxidase-antiperoxidase method adapted for the de-
monstration of the T. cruzi amastigotes. Histological and immunohistochemical examination
of the brain showed encephalitis in multiple foci, although sparse, in four patients (8%).
In one of the patients the process was recent, active, and containing parasites. In the other
three patients, the lesions were of minor intensity, with light exudative inflammatory chan-
ges, suggesting a process becoming inactive, or already inactive. The search for parasites
in these three patients was negative, even with use of immunoperoxidase. The heart his-
tological and irmmunchistochemical study showed, besides the chronic myocardiiis in mul-
tiple foci associated with interstitial fibrosis, amastigotes in seven patients (14%). The
absence of parasites and of inflammatory changes in the brain in the great majority of
patients with chronic Chagas’ disease, contrasting with the constant finding of inflammatory
changes and the occasional finding of amastigotes in the myocardium of the same patients,
allows us to state, in the same way other authors did, that there is no histopathological
basis to support the existence of the chronic nervous form of Chagas’ disease.
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Estudo histopatolégico e imuno-histoquimico do encéfalo e coracdio ma forma crénica cardia-
ca da doenca de Chagas.

RESUMO — Fez-se o estudo histopatolégico ¢ imuno-histoquimico sistematizado do encéfalo
e coragdo de B0 pacientes com forma crdnica cardiaca de doenca de Chagas. A técnica
imuno-histoquimica empregada foi o método da peroxidase-antiperoxidase adaptado para a
demonstracdo de formas amastigotas do T. cruzi. O exame histolégico ¢ imuno-histoquimico
do encéfalo revelou, em 4 casos (8%), encefalite em focos midltiplos, ndo sistematizados.
Num dos casos o processo era recente, em atividade, contendo parasitas. Nos outros trés
casos as lesdes eram de menor intensidade, com fendmenos exsudativos discretos, sugerindo
tratar-se de processo em extincio ou j4 inativo. A pesquisa de parasitas nestes trés casos,
mesmo com o uso da imunoperoxidase, foi negativa. O estudo histolégico e imuno-histoqui-
mico do coracdo mostrou, além da miocardite cronica em focos muiltiplos acompanhada de
fibrose endomisial, amastigotas em 7 casos (14%). A auséncia de parasitas e de processo
inflamatério no encéfalo da grande maioria dos chagésicos cronicos, contrastando com o
achado constante de lesdes inflamatérias e o encontro ocasional de amastigotas no mio-
cirdio destes mesmos pacientes, permite afirmar, de modo semeihante a outros autores, que
nio h4 base histopatolégica para que se possa admitir a existéncia da forma crdénica nervosa
da doenca de Chagas.
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Since Chagas’ earliest papers it is known that the central nervous system
(CNS) involvement by Trypanosoma cruzi (T.cruzi) may occur 810, In spite of
its low frequency, chagasic encephalitis cases in their acute form are well
known, the majority of cases affecting children under 1 year old 7.10-13,16,23,25,27,
28,31,34-36,39,43,46, Chagas 8-19 postulated the existence of a chronic nervous form,
directly caused by T.cruzi. This author has justified the existence of the chronic
nervous form based on the presence of encephalitis in the acute cases5. Still
according to Chagas, the chronic nervous form would be consequent to the
lesions observed in the acute form, or rather, it would represent sequelae of
the encephalitis. Afterwards the author admitted that the chronic nervous form
cases would be, in their majority, evolution forms of the histopathological chan-
ges 9, However, the pathological documentation presented by him and by the
authors who studied it has been poor, not allowing definitive conclusions about
the existence or non-existence of an anatomical basis to characterize the chronic
nervous form as postulated by Chagas 1.5.6,18,19,45, Recent papers based on histo-
pathological study of the brain in a great number of patients have denied the
existence of an anatomical basis to characterize the chronic nervous form 33,37,
Nevertheless, recent publications about Chagas’ disease, although describing
minor, focal inflammatory changes in the CNS of a few patients with chronic
Chagas’ disease, still propose the existence of a morphological basis of the
chronic nervous form 26,29,

The development of immunohistochemical techniques which have made it
possible to find with greater sensitivity and specificity the presence of many
parasites (viruses, bacteria, protozoa) has led us into searching, with immuno-
histochemical method, amastigotes in the brain and heart of patients with chronic
chagasic carditis confirmed by histopathological diagnosis. The conventional his-
tological study of these brains was also undertaken. Thus, using similar metho-
dology, it was possible to compare the immunohistochemical and histopatho-
logical findings in the brain and heart, the latter serving as a standard model
of the Chagas’ disease chronic form.

MATERIALS AND METHODS

Fifty patients with chronic cardiac Chagas’ disease were studied, all of them presen-
ting histopathological changes characteristic of chronic chagasic carditis. Among these 50
patients, 19 were retrieved consecutively in the period 1980 to 1986 in the Department of
Pathology, Federal University of Minas Gerais Medical School, in Belo Horizonte. The other
31 patients had been subject of a former study33. Forty-five patients were between 20 and
60 years old (90%), three patients were over 60 years old (6%) and two were under 20 years
old (4%). Forty-five patients showed clinical and pathological signs of congestive heart fai-
lure. Three patients had a sudden death, without, previous symptoms; other two patients died
of other causes not related to the chaguasic carditis. Neurologic examination was performed
in all patients.

The brain, after being fixed in totum in 109 formaldehyde, was examined and sectio-
ned by frontal sections of the cerebral hemispheres and transversal sections of the brainstem
and cerebellum. Fragments were taken from the frontal, parietal, temporal and occipital
lobes, basal ganglia, thalamus, hypothalamus, midbrain, pons, medulla and cerebellar he-
mispheres. For each patient three fragrents of the heart were examined, taken from the
atrium and ventricular walls. The brain and heart fragments were processed for embedding
in paraffin, and 7 um-thick sections were obtained. ¥rom each brain and heart fragments
two consecutive sections stained with haematoxylin and eosin and with peroxidase-antipero-
xidase (PAP) were taken. The PAP tecnique used was the one introduced by Sternberger
et al.42 and adapted by Barbosa 4 for the demonstration of T. cruzi amastigotes in tissue
sections. Briefly: (1) incubate with 0.39% hydrogen peroxide during 30 minutes to block endo-
genous peroxidase activity; (2) incubate at 40oC overnight with sera anti-T. cruzi (dilution
1:1000) obtained from rabbits with experimental trypanosomiasis cruzi; (8) incubate with
goat anti-rabbit IgG (Miles-Yeda Litd, Isrmel), dilution 1:80, at room temperature for 30
minutes; (4) incubate with rabbit PAP complex (Miles-Yeda Litd, Israel), dilution 1:200; (5)
the sections were revealed by the diaminobenzidine method under microscope control, and
afterwards, counterstained with haematoxylin, dehydrated and mounted in Entelan (Merck,
Brazil). Phosphate buffer solution, 0.01M, pH 7.2, was used as a diluent and as a washing
solution between each step. For positive controls, heart sections of mice with acute trypa-
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nosomiasig cruzli were used; for negative controls, the absorbed antiserum samples or nor-
mal rabbit serum samples were used, ingstead of rabbit anti-T. cruzi sera.

RESULTS

The brain sections stained with haematoxylin and eosin showed encephalitis in multi-
ple foci, although sparse, in four patients (8%). A detalled histepathological study of these
inflammatory changes was formerly reported 33. In the four patients, the basic change was
formed by Inflammatory nodules composed by monhonuclear cells among a variable number
of microglial cells, In one of the patients (number 2), rare amastigotes forming nests close
to glial cells with no inflammatory reaction, or in small accumulations surrounded by inflam-
matory nodules were observed (Fig. 1). The other three patients (5, 156 and 40) in which the
search for amastigotes was negative showed inflammatory nodules smaller and more hypo-
cellular than in patient 2 (Fig. 2). Except for degenerative changes In rare neurons close
to or within the Inflammatory nodules (patients 2) and for foeal loss of neurons of the
cerebelium dentate nucleus (patient 15), 21l the nervous tissue components close to the in-
flammiatory nodules were preserved. Immunohistochemical study of the brain in patient 2
revealed the same number of amastigotes as identified in haematoxylin and eosin stained
sections, however with better parasite Individualization (Fig. 3). In patienta 9, 16 and 40,
and in the 46 remaining patients, ammastigotes in the sections stained with PAP wete not
observed. Ischemic cerebral changes, related to thromboembolic phenomena and hypoxemia
following congestive heart failure and disturbances of the cardiae rhythm, were found in
T4% .of the patients. A systematized pathological study of these ischemic changes was pre-
viously reported 32. Except for neurological symptomatology associated with cerebrovascular
digeasde in some patlents, no neurological manifestations that could be atiributed to the in-
flammatory changes ahbove menttoned were observed.

The microscopic mnalysis of the heart sections stained with haematoxylin and eosin
showed chronic myccarditis in multiple foci, with light mononuclear infiltration in 16 pa-
tients (33%)., moderate in 28 patients (56%) and intense in 6 patients (12%). The inflamma-
tory infiltration was generally associated with interstitial fibrosls, from diacrete to mode-

Fig. 1. Case 3. Cerebral cortex-white substance junction. Inflammatory nodule
formed by mononuclear and microgllal cells, Preserved neurons can be observed
to the right. Haematoxylin and eosin, X 256.
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Fig. 2. Case 40. Cerebral white substance. Residual inflammatory nodule, wi-
thout changes of the adjacent nervous tissue, Compare witht Fig. 1. Haemato-
xylin and eosin, X 256.

Fig. 3. Case 2. Cerebral white substance. Amastigote nest without inflammatory
reaction. PAP, counterstaining with haematoxylin, X 256.
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rate. Two patients (4%) presented amastigotes in the cardiac muscle cells and, rarely, among
the inflammatory infiltrate. The other patients (96%) did not show amastigotes in the sec-
tions stained with haematoxylin and eosin. The microscopic study of sections stained with
PAP showed, besides the parasitism in the two patients already mentioned, amastigotes in
other five patients, adding up to seven patients (14%). It is interesting to point out that
the only patient in which amastigotes were found in the brain (patient 2), the search of
parasites in the myocardium was negative, even in the sections stained with PAP. No cli-
nical or pathological evidence of immunosuppression was found in this patient. Data on pa-
tients presenting T. cruzi amastigotes in cardiac muscle cells or encephalitis with or wi-
thout the presence of parasites are showed in Table 1.

Table 1. Data on chronic chagasic patients presenting T. eruzi amastigotes in cardiac mus-
cle cells or encephalitis with or without the presence of parasites.

Brain Heart
Age Amastigotes Amastigotes

Case Sex (yrs) Encephalitis HE PAP Myocarditis HE PAP
2 M 35 + + + + — —
3 F 25 — — — -+ — +
9 M 24 + — _ + _ _
1 M 48 — _ _ + — +
15 M 60 + — — + — —
19 M 37 _ —_ —_— + — +
30 M 56 — — — + -+ +
31 M 50 — — — + — +
34 M 20 — — — + + -+
37 F 48 — _ _ + — +
40 F 44 + _ — + — —
+, present; —, absent; HE, haematoxylin and eosin; PAP, peroxidase-antiperoxidase.

COMMENTS

In the present study we identified four patients (8%) with encephalitis
in multiple foci, although sparse (nodular encephalitis)40. In one of the patients
(number 2) the process was recent, active, and containing parasites in glial cells
and surrounded by inflammatory nodules. This inflammatory picture associated
with the presence of amastigotes characterizes the chagasic encephalitis des-
cribed in the acute form of Chagas’ disease 7,10-13,16,23,25,27,31,34-36,39,43,46 and rarely
in the chronic cardiac form 19.28,33, In this last situation it is interpreted as a
result of the disease reactivation due to an immunosuppression episode 2833, In
fact, reactivation of the chronic Chagas’ disease, confirmed by clinical, patho-
logical and laboratory data, has been reported in the literature in patients
making use of immunosuppressors (after receiving transplantations or because
of acute leukemias or Hodgkin’s disease), as well as in patients with the acqui-
red immunodeficiency syndrome 2.,14,20,21,24,30,38,41, The histopathological study of
these patients showed disease reactivation involving the heart and the brain 28,
the heart, bladder and the brain 20, the heart and the esophagus2 and the brain
separately 14,24,30,33,41, Unlike those observable in immunocompetent patients, the
cerebral lesions in immunosuppressed patients are often volumous, forming sin-
gle or multiple necrotic masses. Rarely, the parasites could not be found in the
examined viscera and, then, the diagnosis of Chagas’ disease reactivation was
based on laboratory studies 35,
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When a non-immune host is infected with T.cruzi the parasites are widely
destroyed by macrophages at the inoculation site44. However, the organisms
which escape from the macrophages transform into trypomastigotes which can
infect non-phagocytic cells, mainly cardiac muscle, skeletal muscle, and glial cells.
The appearance of an efficient immune response against T.cruzi is responsible
for reduction of the blood and tissue parasitism to virtually undetectable levels,
providing the host with a solid acquired resistance 1522, In the chronic phase,
spontaneous relapses are not observed, unless after the host immunosuppression.
The immune response in the chronic phase still precludes parasitaemia elevation
(reappearance of the acute phase), even in the experimentally reinoculated hosts.
However, the acquired immunity is not the sterilizing type, that is, it does not
destroy the first infection parasites totally or the ones reinoculated afterwards 22,
Thus the host remains infected for the rest of its life; some structures as the
suprarenal central vein may act as a parasite reservoir 3 and contribute to the
disease reactivation when there is some immunosuppressive episode.

The other three patients analysed in this present work (patients 9, 15 and
40), who presented brain inflammatory changes, had minor lesions, with light
exudative phenomena, suggesting a process becoming inactive, or already inac-
tive, which could represent sequelae of the acute form. The search for parasites
in these three patients was negative, even with PAP. The small dimensions and
the low cellularity of these inflammatory nodules, as well as the absence of
parasites, allows us to interpret these lesions as the final regression phase of the
inflammatory nodule of the acute form33, Such interpretation would also be
valid for the minor, focal inflammatory changes, also devoid of parasites, des-
cribed by other authors in the brain of some chagasic patients with the chronic
cardiac form 29,37,

In 92% of the chronic chagasic patients examined, neither parasites, inclu-
sively through a sensitive and specific immunohistochemical method, nor inflam-
matory changes in the brain were observed. This fact strongly suggests that
these individuals would not have had a CNS infection in the acute phase of
Chagas’ disease or, alternatively, they would have presented mild encephalitis,
in very sparse foci, with total regression of the lesions. The absence of parasites
and inflammatory nodules in the brain in the great majority of chronic chagasic
patients analysed in this work (only a small percentage presents inflammatory
changes relatively insignificant, residual), contrasting with the constant finding
of inflammatory changes and the occasional finding of amastigotes in the myo-
cardium of the same patients, allows us to conclude in the same way Queiroz 37
and Pittella 33 did, through the lack of histopathological basis to characterize the
chronic nervous form of Chagas’ disease.
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