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ARTIGO

Immunodiagnosis of chronic Chagas´ disease
using the Tc 46 and Tc 58 antigens

Imunodiagnóstico da doença de Chagas crônica
utilizando os antígenos Tc 46 e Tc 58

Valéria R.A. Pereira, Mineo Nakazawa, Veridiana C. Furtado,
Frederico G.C. Abath and Yara M. Gomes

Abstract  The polypeptides of 46 and 58kDa were recognized in different T. cruzi strains (Y, WSL
and Colombiana) by serum of all chagasic patients studied. These polypeptides were isolated
from T. cruzi Y strain and used in ELISA. The sensitivity and specificity were 97.6% [CI 95%: 86-
100%] and 100% [CI 95%: 89.3-100%], respectively when Tc 46 was used. When Tc 58 was used
the sensitivity and specificity were 100% [CI 95%: 89.6-100%] and 90.2% [CI 95%: 75.9-96.8%],
respectively.
Key-words:  T. cruzi. Insoluble antigens. Immunodiagnosis. Chagas’ disease.

Resumo  Os polipeptídeos de 46 e 58kDa foram reconhecidos em diferentes cepas de T. cruzi
(Y, WSL e Colombiana) pelo soro de todos os pacientes chagásicos estudados. Estes polipeptídeos
foram isolados da cepa Y e usados em ELISA. A sensibilidade e especificidade foram 97,6% [CI
95%: 86-100%] e 100% [CI 95%: 89,3-100%], respectivamente quando Tc 46 foi usada. Quando
Tc 58 foi utilizada a sensibilidade e especificidade foram de 100% [CI 95%: 89,6-100%] and
90,2% [CI 95%: 75,9-96,8%], respectivamente.
Palavras-chaves:  T. cruzi. Antígenos insolúveis. Imunodiagnóstico. Doença de Chagas.
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In the acute phase of Chagas´ disease, when
parasitemia is high, usually diagnosis can be
easily made using conventional parasitological
methods (thin blood smear, thick blood smear,
fresh blood examination). During the chronic
phase, due to the low parasitemia, diagnosis is
usually performed by immunological methods in
conjunction with cl inical epidemiological
evidence. Indirect immunofluorescence, indirect
hemagglutination and ELISA are widely used
in Latin America for individual diagnosis and
for screening donated blood, as well as in
epidemiological studies.

T h e  a n t i g e n s  c o m m o n l y  u s e d  i n
serodiagnosis of Chagas’ disease are fixed
epimastigote forms or complex mixtures of
proteins and glycoconjugates extracted from
whole parasites which lead to false positive
results due to cross-reactions with other
parasites. In the last years, several research
groups have tried to develop new diagnostic tests
employing purified antigens, recombinant
proteins or synthetic peptides in order to achieve
a more reproducible and specific diagnosis of
Chagas’ disease2 3 5 8 9. Thus, the use of chemically
defined antigens and the molecular and
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immunological characterization of the relevant
parasite antigens are of utmost importance. To
be useful, these antigens should be common to
all known T. cruzi strains and should not cross
react with sera from patients carrying other
diseases10.

In the present communication we report on
two polypeptides (46 and 58kDa), present in the
insoluble antigenic fraction of different T. cruzi
strains that were recognized by all chagasic
patients studied. In addition, we evaluate their
usefulness for the ELISA diagnosis of human
chronic Chagas’ disease.

Serum samples were collected from 42
patients with chronic Chagas’ disease: cardiac
form (n = 14), asymptomatic form (n = 21), digestive
form (n = 2) and mixed form (n = 5). Diagnosis of
chronic Chagas’ disease was based upon the
collective analysis of a set of elements: clinical
manifestations and electrocardiographic
alterations, compatible epidemiological history,
and a positive reaction by two different serological
tests. In addition, serum of patients with other
parasitic diseases, such as: visceral (n = 6) and
cutaneous (n = 9) leishmaniasis, toxoplasmosis
(n = 9), schistosomiasis (7), filariasis (5) and
malaria (5), as well as sera from healthy
individuals (n = 5) from non endemic areas, were
also analysed. Sera were stored at -20oC until
use.

Epimastigote forms of three dif ferent
strains of T. cruzi (Y = Type I, WSL = Type II and
Colombiana = Type III) were used. These forms
were obtained by cultures in RPMI 1640 medium
containing 10% calf serum. Parasites were grown
at 26oC by serial passages at every 7th, 14th and
21st day for Y, Colombiana and WSL strains,
respectively when they were harvested and
washed 6 times (2500 x g, 15min) with 150mM
PBS pH 7.2 containing proteases inhibitors
(1mM PMSF and 1mM EDTA) . Paras i tes
were ressuspended in 10ml of deionized water
containing the same concentration of proteases
inhibitors, sonicated 5 times (30 sec pulses) on
ice (Ultrasonic Homogenizer, Model CP 501 —
Cole Parmer) and centrifuged at 105 x g for 1h.
Protein concentration of the pellet (insoluble
antigens) was determined according to Lowry7.

Twelve µg of the insoluble antigen fraction,
corresponding to each T. cruzi strain were
separated in polyacrylamide gels (10%)
according to Laemmli6 using a mini-gel system
(Hoefer Scientific Instruments, San Francisco,

USA). Proteins were transferred from the gel to
a nitrocellulose sheet (pore size = 0.45mm) with
a semi-dry blotter at 30mA during 60 min. The
sheets containing each of the antigens from the
3 strains were cut into vertical strips, which were
treated with a solution of 5% defatted milk (Molico,
Nestlé, São Paulo, Brazil), 0.05% Tween 20 in
PBS, pH 7.2 (PBS-Tw) for 2h at room temperature
with constant shaking. After washing the strips
were incubated with serum samples from patients
with Chagas’  disease, diluted 1:100 in PBS-Tw.
Individual sera of normal subjects from non-
endemic area as well as of subjets with other
parasitic diseases were used as controls. The
bound antibodies were detected with peroxidase-
conjugated goat anti-human IgG (γ chain
specific). The immune complexes were revealed
by addition of H2O2 and 4-chloro-1-naphthol.
Colour development was stopped by washing in
distilled water.

The reactivity patterns showed by patients
with Chagas’ disease are presented in Figure 1.
At least 23 polypeptides with molecular weights
of 14 to 145kDa could be identified. The intensity
of the reaction to different antigens was variable
but similar patterns of reactivity were observed
with almost all analysed sera (Figure 1). No
antigenic pattern characteristic of clinical forms
was found. No reaction was observed when the
sheet was incubated with normal human sera.
The comparative analysis of the reactivity
patterns of sera from Chagas’ disease and other
parasitic diseases indicates that at least 15
polypeptides specifically reacted with sera from
chagasic patients. Among them, the 46 and
58kDa polypeptides reacted with sera from 42
Chagas´ disease patients. The 16, 20, 29, 32,
33, 34, 35, 40, 44, 48, 74, 88, and 145kDa
polypeptides were recognized by sera from
chagasic patients with variable frequency (data
not shown). The 46 and 58kDa polypeptides were
isolated by preparative electrophoresis according
to Gomes et al4 and will be referred to as Tc 46
and Tc 58 antigens.

The Tc 46 and Tc 58 antigens isolated from Y
strain were diluted in 0.05M Na2CO3 buffer, pH
9.6, and coated onto flat-bottomed microtitre
plates. The optimum concentration (500ng/well)
was determined by checkerboard titration using
positive and negative sera. The specific IgG
bound to these antigens was determined using a
horseradish peroxidase-conjugated goat anti-
human IgG. The development of the reaction was
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carried out with orthophenylenediamine-OPD and
H2O2 and blocked with 2.5M H2SO4. The optical
density (OD) was measured at 490nm. Samples
were recorded as positive according to the cut-
off value, calculated as the mean OD of the negative
controls plus two standard deviations (SD). The
sensitivity and specificity were calculated
according to Camargo1. The confidence interval
was calculated at the level of 95% (CI 95%).

ELISA results are shown in Table 1. When Tc
46 was used as antigen 41 out of 42 chagasic
patients were considered positive for Chagas’
disease. No cross-reaction was observed with other
parasitic diseases. Sensitivity and specificity were
97.6% [CI 95%: 86-100%] and 100% [CI 95%:
89.3-100%], respectively. When Tc 58 was used
the sensitivity and specificity were 100% [CI 95%:
89.6-100%] and 90.2% [CI 95%: 75.9-96.8%],
respectively (Table 1). These results are currently
being further evaluated by testing a larger sample
and combining both antigens. In addition,
experiments are being carried out to clone the
encoding genes.

Figure 1 - Representative Western blot of the antigenic
pattern recognized by sera of patients with different clinical
forms of chronic Chagas’ disease. A: cardiac form; B:
asymptomatic form; C: digestive form and D: mixed form.
Y = Ystrain; W = WSL strain; C = Colombiana strain.
Molecular weight markers (M) on left indicate the numbers
211, 119, 98, 80.6, 64.4, 44.6 and 38.9 kDa. Arrow on
right indicate Tc46 and Tc 58 antigens.

Table 1 - Reactivity of Tc 46 and Tc 58 antigens in ELISA with different human sera.
Sera Tc 46 Tc 58

Chagasic (n = 42) 41 42

Negative* (n = 5) 0 0

Visceral leishmaniasis (n = 6) 0 0

Cutaneous leishmaniasis (n = 9) 0 1

Toxoplasmosis (n = 9) 0 0

Malaria (n = 5) 0 3

Schistosomiasis (n = 7) 0 0

Filariasis (n = 5) 0 0

* Negative sera were from healthy individuals from non endemic areas.
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