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An epidemiological survey of Trypanosoma cruzi infection was carried out in Bodocé, locat-
ed in the western part of the State of Pernambuco, Brazil. Two hundred and forty-one indi-
viduals were parasitologically and immunologically screened. Although hemoculture did not
reveal the presence of parasites in the blood, the sera of 5 individuals were scored as posi-
tive by the indirect fluorescence antibody test and the enzyme-linked immunosorbent assay.
Seropositivity in individuals above and below the age of 40 was 14.8 and 0.5%, respectively.
These results indicate that recent infections with T. cruzi are rare in this area. However,
since a T. cruzi-infected triatomid (Triatoma brasiliensis) was captured in a school class-
room, this area must be considered endemic. When triatomid feces containing parasites
were inoculated into a jird (mongolian gerbil), parasitemia appeared 10 days later.
Immunohistochemical staining, using monoclonal antibody specific for T. cruzi, labeled
organisms in jird tissues. These observations demonstrate that the jird is a suitable host for
experimental T. cruzi infections and that monoclonal antibody is effective for detection of
the parasite in host tissues.
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INTRODUCTION Northeastern Brazil.

We also report the iso-

Chagas’ disease, caused by the protozoan
parasite Trypanosoma cruzi, is estimated to
afflict over 24 million people in South and
Central America [17]. In Brazil, Chagas’ dis-
ease is a major public health problem in
many rural and suburban areas and many
epidemiological studies have confirmed the
endemicity of the disease in Northeastern
Brazil [3-5, 7, 8, 10, 11, 14, 15]. However,
there still exists sizable gaps in our knowl-
edge concerning the distribution of tri-
atomine vectors and the prevalence of
Chagas’ disease in well-delineated geographic
locations [18]. The present study, therefore,
was undertaken to evaluate the prevalence
of T. ¢ruzi-infection in a circumscribed area
in Pernambuco State, located in

lation of a strain of T. cruz, and the appli-
cation of a species-specific monoclonal anti-
body [20] for the detection of T'. cruz in ani-
mal tissues.

MATERIALS AND METHODS

Subjects

The study was carried out in Bodoco,
located 560 km west of Recife, the capital of
the State of Pernambuco. In October 1990,
241 blood samples were collected in 4 loca-
tions; Sipauba, Lagoa do Salviano, Recurso,
and Retronco, from primary school children
and from individuals residing near the
schools.

Hemoculture
Two or 3 drops of blood were immediate-
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ly inoculated into liver infusion-tryptose
(LIT) medium overlaid on Novy-MacNeal-
Nicolle agar slants containing 12.5% rabbit
blood. The slants were checked weekly for 2
months after inoculation for the presence of
parasites.

Indirect fluorescence antibody test (IFAT)

Sera were immunologically screened after
heat inactivation for 30 min at 56 C. IFAT
was carried out essentially as previously
described [23]. Formalin-fixed epimastigotes
of T. cruzi Tulahuen were smeared on glass
slides and used as antigen. For screening,
sera were diluted 20-fold, and fluorescein
isothiocyanate-labeled goat anti-human IgG
and IgM (Medical & Biological Laboratories,
Nagoya, Japan) were used as second anti-
bodies. Positive sera were further titrated by
twofold stepwise dilutions.

Enzyme-linked
(ELISA)

ELISA using sonicated antigen was per-
formed as previously described [19]. Sera
were used at 400-fold dilution and horserad-
ish peroxidase-labeled goat anti-human IgG
(Medical & Biological Laboratories) was used
as the second antibody. After development
by o-phenylenediamine and HyO,, the optical
density was read at 492 nm. ELISA positivi-
ty was defined as 3 standard deviations
above the mean for 20 negative control sera,
obtained from healthy Japanese who had
never been to South and Central America.

immunosorbent assay

Isolation of T. cruzi from a vector
Feces of captured bugs were mixed with
phosphate buffered saline (PBS), and exam-

ined under a microscope for active flagel-
lates. A positive emulsion, in PBS, was
in jected intraperitoneally into an adult male
jird (mongolian gerbil) weighing 65 g. Ten
days later, its peripheral blood was exam-
ined for parasitemia and for cultivation in
LIT medium.

Immunohistochemistry

Tissues removed from the jird infected
with T. cruzi were fixed in phosphate-
buffered formalin, embedded in paraffin,
and cut at 4 um. Sections were deparaf-
finized in xylene and rehydrated in a grad-
ed ethanol series. The slides were immersed
for 30 min in 0.3% H,O, in methanol to
reduce endogenous peroxidase activity.
After washing, sections were incubated with
10% normal rabbit serum for 30 min and
then overnight with 100 ul of mouse ascites
containing monoclonal antibody TCF87
[20], diluted 1:20 in PBS. After washing, the
sections were treated with biotinylated anti-
body and Vectastain ABC reagents (Vector
Laboratories, Inc., Burlingame, USA) accord-
ing to the manufacturer’s instructions.
After washing, the reaction was developed
by 3,3'-diaminobenzidine and HyO,.
Finally, the sections were counterstained
with hematoxylin.

RESULTS

Serological and parasitological screening of
T. cruzi infection

Although hemoculture did not reveal the
presence of parasites in 241 blood samples,
IgG antibody to T. cruzi was detected by
IFAT in 4 individuals in Sipatba and 1 in

Table 1 Seroprevalence of Trypanosoma cruzi infection in 4 locations in Bodoc6, Pernambuco State,

Brazil
No. No. IFAT positives (%) No. ELISA
Location
samples IgG IgM positives (%)
Sipatiba 171 4 (2.3) 0 4 (23)
Lagoa do Salviano 20 1 (5.0) 0 1 (5.0)
Recurso 30 0 0 0
Retronco 20 0 0 0
total 241 5 (2.1) 0 5 (2.1)




Lagoa do Salviano (Table 1). These 5 sera
were also positive by ELISA. However, spe-
cific IgM antibody was not detected. In con-
trast, seropositives were not observed in the
samples from Recurso and Retronco. Table
2 indicates the age distribution of the people
examined. Four of the b positives were indi-
viduals over 40 years of age. Of the 214
individuals who were younger than 40 years
of age, only a 3 year-old boy scored positive,
although his IFAT titer was 20-fold, which is
at the lower limit of positivity.

Detection of T. cruzi from a vector and
experimental infection in a jird

During the collection of blood in Recurso
and Retronco, a number of triatomines were
captured in schoolrooms. The species and
number of bugs were as follow: 4 adults and
5 nymphs of Triatoma brasiliensis and a
nymph of Panstrongylus megistus in Recurso,
and 21 nymphs of Triatoma brasiliensis and a
nymph of P. megistus in Retronco.
Metacyclic trypomastigotes were detected in
one of the 4 Triatoma brasiliensis adults.

A fecal emulsion containing parasites was
inoculated intraperitoneally into a jird. Ten
days later, parasitemia was observed in the
peripheral blood. The jird was sacrificed,
and its liver, spleen, pancreas, intestine,
heart, and skeletal muscle examined by
immunohistochemistry. Positive immunoper-
oxidase staining using TCF87, a monoclonal
antibody against the 7. cruzi-specific M,
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25,000 antigen, demonstrated amastigotes in
all the tissues examined (Fig. 1). In skeletal
muscle, in addition to amastigotes, trypo-
mastigotes with stained flagellae were also
observed in an inflammatory lesion (Fig. 2).

DISCUSSION

The present study showed that the sero-
prevalence to T'. cruzi in Bodoco was 14.8%
(4/27) in individuals over the age of 40, but
only 0.5% (1/214) in those below 40, indi-
cating that recent infections by 7. cruz are
rare in this area. A similar trend has also
been observed in a community in the adja-
cent state of Piaui [10]. The fact that no pos-
itives were detected either by hemoculture or
by specific IgM antibody demonstrates that
the seropositives were in the chronic phase
of the disease [6]. However, it seems unlike-
ly that the 3 year-old boy with the low IFAT
titer is chronically infected. When the single
positive serum was examined by the compet-
itive ELISA using 7. cruzi-specific monoclon-
al antibody TCF87 [22, 24], it tested negative
suggesting that the results of the IFAT and
ELISA might be false-positives (data not
shown).

In spite of the very low rate of seroposi-
tivity in the younger population, a T cruz-
infected triatomid was captured in Recurso
where no seropositives were detected. It may
well be that T. c¢ruzi is completing its life
cycle in wild or domestic animals at present.

In this study, when metacyclic trypo-

Table 2 Age distribution of individuals examined and IFAT titers of positives to Trypanosoma cruzi

No. No. IFAT (IgG) and IFAT (IgG)
Age samples ELISA positives (%) titers
29 96 1 (1.0) 20
10-19 85 0

20-29 21 0

30-39 12 0

40-49 15 2 (13.3) 320, 640
50-59 8 1(12.5) 640
60-69 3 0

70-76 1 1 (100) 80
total 241 5 (2.1)
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mastigotes in bug feces were inoculated into
a jird, parasitemia was observed 10 days
later. To our knowledge, this is the first
report indicating that the jird is susceptible
to T. cruzi infection. Although it is well
known that the jird is a suitable host for
filarial worms [2, 26], the present study
shows that the jird may be a good model for
experimental T'. cruz infection as well. The
T. cruz isolate axenized via the jird and des-

ignated the LIKA strain, has since been sub-
cultured for further study.

The present study also indicated that
TCF87 is capable of detecting not only
amastigotes but trypomastigotes of 7. cruz
in host tissues. It is not difficult to detect
large clusters of amastigotes in tissue sections
stained routinely with hematoxylin and
eosin, but small clusters of parasites are eas-
ily overlooked under low magnification.

Fig. 1 Immunoperoxidase staining by monoclonal antibody TCF87 of
T. cruzi in infected jird heart. Arrows indicate clusters of
amastigotes. The arrowhead indicates a single amastigote.
% 300.

Fig. 2 Immunoperoxidase staining by TCF87 of trypomastigotes
(arrowhead) and amastigotes (arrow) of T. ¢ruzi in an inflam-
matory lesion in infected jird skeletal muscle. X 600.



Recent studies have demonstrated that
immunoperoxidase staining using polyclon-
al antibodies is useful for the detection of T
cruzi [9, 12, 16]. However, it has also been
reported that 7. cruzi shares cross reactive
antigens with other trypanosomatids and
mammalian tissues [1, 13, 25]. Since the
TCF87 used in this study is reactive only
with the species-specific antigens located on
the plasma membrane and flagellum of T.
cruzi, regardless of strain or developmental
stage [20, 21], a reduction in non-specific
binding and greater accuracy in diagnosis
can be expected. Therefore, this method
may be applicable on tissues obtained from
patients with presumed Chagas’ disease for
an accurate diagnosis.

ACKNOWLEDGEMENTS

We are grateful to Dr. L. R. Silva, Mr. F.
C. Pereira and Ms. M. S. Barros for their col-
laboration in Bodoc6. We also thank Dr. W.
Stahl for reviewing the manuscript. This
work was supported by the Japan
International Cooperation Agency (JICA).

REFERENCES

1) Afchain D, Le Ray D, Fruit J, Capron A: Antigenic
make-up of Trypanosoma cruzi culture forms:
Identification of a specific component. J Parasitol 65:
507-514, 1979.

2) Ash LR, Riley JM: Development of subperiodic
Brugia malayi in the jird, Meriones unguiculatus, with
notes on infections in other rodents. J Parasitol 56:
969-973, 1970.

3) Barrett TV, Hoff R, Mott KE, Guedes F, Sherlock IA:
An outbreak of acute Chagas’s disease in the Sio
Francisco Valley region of Bahia, Brazil: triatomine
vectors and animal reservoirs of Trypanosoma cruz.
Trans R Soc Trop Med Hyg 73: 703-709, 1979.

4) Bento DNC, Freitas M, Pinto AS: Epidemiologia da
doenca de Chagas nos municipios de Castelo do
Piaui e Pedro II, Estado do Piaui, Brasil. Rev Soc
Bras Med Trop 22: 73-79, 1989.

5) Camargo ME: Inquérito soroldico da prevalécia de
infeccdo chagasica no Brasil, 1975/1980. Rev Inst
Med Trop Sao Paulo 26: 192-204, 1984.

6) Camargo ME, Amato Neto V: Anti-Trypanosoma cruzi
IgM antibodies as serological evidence of recent
infection. Rev Inst Med Trop Sao Paulo 16: 200-202,
1974.

7) Castro Filho ], Silveira AC: Distribuicao da doenca
de Chagas no Brasil. Rev Bras Malar D Trop 31: 85
-98, 1979.

8) Correia-Lima FG, Figueredo PZ, Portella Nunes JN:
Prevaléncia da infeccao chagésica na populacao
humana determinada pelo teste da imunofluo-
rescéncia indireta em 24 municipios do Estado do
Piaui. Rev Soc Bras Med Trop 10: 17-25, 1976.

T. cruzi in northeast Brazil — 135

9) Croker BP, Kuhn RE: Immunohistochemical detec-
tion of Trypanosoma cruzi in tissues of mice with
experimental Chagas’ disease. Histochemistry 77: 195
=200, 1983.

Figueréo-Silva J, Kaneda Y, Tachibana H,
Furushima R, Tateno S, Correia-Lima FG, Bento
DNC: Epidemiological survey of Trypanosoma cruzi

10

=

infection in North-Eastern Brazil using different
diagnostic methods. Rev Inst Med Trop Sao Paulo 33:
193-198, 1991.

11) Hoff R, Mott KE, Silva JF, Menezes V, Hoff |N,
Barrett TV, Sherlock I: Prevalence of parasitemia
and seroreactivity to Trypanosoma cruzi in a rural
population of Northeast Brazil. Am ] Trop Med Hyg
28: 461-466, 1979.

12) Landman G, Correa-Alves A, Mendes NF, Mendes E:
Identification of Trypanosoma cruzi in human tissues
using an immunoperoxidase methods: study of acute
Chagas disease, congenital form. Allergol
Immunopathol 14: 509-513, 1986.

13) Laucella SA, Velazquez E, Dasso M, de Titto E:
Trypanosoma cruzi and mammalian heart cross-reac-
tive antigens. Acta Trop 61: 223-238, 1996.

14) Lucena DT: Estudos sobre a doenca de Chagas no
Nordeste do Brazil. Rev Bras Malar D Trop 22: 3-
173, 1970.

15) Mott KE, Lehman ]S Jr, Hoff R, Morrow RH, Muniz

TM, Sherlock I, Draper CC, Pugliese C, Guimaraes

AC: The epidemiology and household distribution of

seroreactivity to Trypanosoma cruzi in a rural com-

munity in northeast Brazil. Am | Trop Med Hyg 25:

552-562, 1976.

Pittella JEH, Meneguette C, Barbosa AJA, Bambirra

EA: Histopathological and immunohistochemical

16

=

study of the brain in the acute and chronic phases
experimental trypanosomiasis cruzi in dogs. Ann
Trop Med Parasitol 84: 615-621, 1990.

17) Schofield CJ: Control of Chagas’ disease vectors. Brit
Med Bull 41: 187-194, 1985.

18) Silveira AC, Feitosa VR, Borges R: Distribuicao de
triatomineos capturados no ambiente domiciliar, no
periodo 1975/83, Brasil. Rev Bras Malar D Trop 36:
15-312, 1984.

19) Tachibana H, Kaneda Y: Monoclonal antibodies to
Trypanosoma cruzi: characterization of specific anti-
gens in epimastigote stage. Jpn J Parasitol 33: 457-
466, 1984.

20) Tachibana H, Nagakura K, Kaneda Y: Species-spe-
cific monoclonal antibodies for a membrane anti-
gen(s) in all developmental forms of Trypanosoma
cruzi. 7 Parasitenkd 72: 433-441, 1986.

21) Tachibana H, Montenegro LT, Kurihara K,
Nagakura K, Kaneda Y, Komatsu N: Localization of
the Trypanosoma cruzi-specific M, 25,000 antigen by
immune electron microscopy using monoclonal anti-
bodies. Z Parasitenkd 72: 701-707, 1986.

22) Tachibana H, Nagakura K, Kaneda Y: Serodiagnosis
of Chagas’ disease using monoclonal antibodies
against Trypanosoma cruzi-specific M, 25 000 antigen.
Parasitol Res 74: 409-414, 1988.

23) Tachibana H, Kobayashi S, Kato Y, Nagakura K,
Kaneda Y, Takeuchi T: Identification of a pathogen-
ic isolate-specific 30,000-M, antigen of Entamoeba his-



136 — H. TACHIBANA et al.

tolytica by using a monoclonal antibody. Infect Molecular mimicry by Trypanosoma cruzi: the F1-160
Immun 58: 955-960, 1990. epitope that mimics mammalian nerve can be
24) Tachibana H, Kawabata M, Mimori T, Hashiguchi Y, mapped to a 12-amino acid peptide. Proc Natl Acad
Nagakura K, Kaneda Y: The validity of serodiagno- Sci USA 88: 5993-5997, 1991.
sis using a monoclonal antibody against 26) Weinstein PP, Highman B: Infection of the jird,
Trypanosoma cruzi-specific M, 25 000 antigen for cha- Meriones unguiculatus, with the filarial worms,
gasic patients without cardiomyopathy. Ann Trop Dipetalonema viteae: central nervous system invasion
Med Parasitol 85: 275-276, 1991. and pathology. J Parasitol 60: 138-148, 1974.

25) Van Voorhis WC, Schlekewy L, Trong HL:



