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SHORT COMMUNICATION

Predominance of Trypanosoma rangeli infection in children from
a Chagas disease endemic area in the west-shore of the

Panama canal
Azael Saldaña+, Franklyn  Samudio,  Aracelis  Miranda,  Lissette M Herrera,

Sara P Saavedra, Lorenzo Cáceres, Vicente Bayard,  José E Calzada

Gorgas Memorial Institute of Health Studies, P.O. Box 0816-02593, Panama 5, Republic of Panama

A total of 206 serum samples from children (3-14 years old) living in the Amador County  (La Chorrera District,
Province of  Panama) were screened by indirect immunofluorescence antibody test (IFAT) for the presence of
antibodies against Trypanosoma cruzi. Positive sera were confirmed by recombinant enzyme-linked immunosorbent
assay (ELISA) and Western blot analysis. The presence of blood trypanosomes was investigated by hemoculture and
subsequently identify by a duplex polymerase chain reaction (PCR) followed by dot blot hybridization. The results
indicated a prevalence of 9.7% for trypanosome infections, a seroprevalence of 2.9% against T. cruzi and a predomi-
nance of T. rangeli infection (6.8%). The immunological and clinical implications of these findings are discussed.
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Human Trypanosoma cruzi and T. rangeli infections
have, for a long time, been recognized as endemic in
Panama (Sousa & Johnson 1971, 1973, Sousa & Saldaña
1994). However, currently available, seroepidemiological
information is insufficient to convey an acceptable pic-
ture of the prevalence of Chagas disease in the country.
Of special interest is the unclear role of T. rangeli on
human infections. This trypanosome is considered totally
benign (Cuba Cuba 1998, Guhl & Vallejo 2003) but with
significant immunological consequences on T. cruzi in-
fection (Zuñiga et al. 1997, Palau et al 2003, Basso et al.
2004).  It is therefore necessary to update the information
concerning human trypanosome infections in endemic
regions from Panama.

During 2004, a descriptive, parasitological, and sero-
prevalence study on human trypanosome infections was
conducted in the Amador County, La Chorrera District, in
the Province of Panama.  Four neighboring rural commu-
nities, previously recognized as endemic for T. cruzi in-
fection, were selected: Lagartera Grande, Los Hules,
Lagarterita, and Las Pavas. The estimated population of
these four areas is 1000 inhabitants. In these localities the
ecoepidemiological characteristics are favorable for try-
panosomes transmission and, at present, no organized
vector control measures have been established by the
health authorities. The climate in this region is tropical
and comprises pasture lands where the presence of the
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royal palm tree, Attalea butyracea, is abundant. A.
butyracea is the primary biotope of Rhodnius pallescens,
the main vector of T. cruzi and T. rangeli in Panama. Also,
this palm tree is considered a good ecological indicator of
Chagas disease risk areas (Romaña et al. 2003).

To determine the prevalence of anti-T. cruzi antibod-
ies and blood trypanosomes in these localities, 206 ap-
parently healthy children aged between 3 and 14 years
old were investigated. This sample size represents 80% of
the total number of children in this age range inhabiting
the studied sites. Blood samples were obtained by veni-
puncture from each child, informed written consent was
obtained from all parents or legal guardians. Hemoculture
of samples was performed as described by Vasquez et al.
(1997). To corroborate and identify the species of trypa-
nosomes isolated, a duplex PCR assay (Chiurillo et al.
2003)  followed by dot blot hybridization with radiola-
beled oligonucleotide probes specific for T. cruzi and T.
rangeli was performed on initially microscopically posi-
tive hemocultures.

Sera samples were at first screened for the presence of
anti-T. cruzi antibodies using an indirect immunofluores-
cence antibody test (IFAT) with a local T. cruzi isolate
(Burunga strain) as antigen, according to the technique
described by Guhl and  Nicholls (2001). The sensitivity
and specificity of this assay is of 95.2 and 96.3%, respec-
tively. Samples with circulating anti-T. cruzi antibodies in
the screening test were further submitted  to a commercial
recombinant ELISA (ELISA, Chagastest, Wiener Lab.,
Argentina). The sensitivity and specificity of this assay
is of 99.2 and 98%, respectively. Additionally, the positive
sera were confirmed with an immunoblotting technique
(reference test) with a crude epimastigote antigenic prepa-
ration derived from a Panamanian T. cruzi strain (Burunga)
(Saldaña et al. 1995). Positive (confirmed Panamanian case
of Chagas disease) and negative (a healthy person from a
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non endemic area)  control sera were used in each assay.
Sera were considered positive when they showed reactiv-
ity in at least two of the serological tests used.

The combined information obtained from these four
rural localities in Central Panama revealed a prevalence of
9.7% (20/206) for trypanosome infections with a 2.9%
(6/206) of the children seropositives for T. cruzi (Table).
Trypanosomes were isolated from 6.8% (14/206) of the
hemocultures (Table). Further molecular analysis proved
that all of the isolated trypanosomes were T. rangeli (Fig-
ure). No children harboring mixed infections were detected.
However, it is known that T. cruzi  and T.rangeli  mixed
infections have been described in this region of Panama
(Sousa & Johnson 1971). Those seropositive children
were referred to National Care Center for further evalua-
tion and specific etiological treatment for T. cruzi infec-
tion.

The high number of T. rangeli infected children de-
tected in this study indicates a frequent man-vector con-
tact. It is worth mentioning that 5/14 of the T. rangeli
positive children were under 8 year old, a fact that further
evidenced an early contact with the vector in this region.
Considering that the T. cruzi/T. rangeli infection rates
observed in R. pallescens from Panama are significantly
high (at least 61 and 23%, respectively) (Sousa & Johnson

1973, Vasquez et al. 2004), the probabilities that these chil-
dren have been potentially exposed to T. cruzi are consid-
erable. However, the different mechanisms of transmis-
sion, through vector’s faeces for T. cruzi and through
vector’s saliva for T. rangeli, can partially explain the pre-
dominance of T. rangeli infection.

Some authors have suggested that a previous T.
rangeli infection in vertebrate hosts may have favourable
effects in the clinical outcome of T. cruzi infection (Zuñiga
et al. 1997, Palau et al. 2003, Basso et al. 2004). To what
extent the high prevalence of T. rangeli infection could
explain the milder clinical form and/or the low prevalence
of Chagas disease observed in this region (Sousa &
Johnson 1973) further needs to be investigated.

It has been argued that T. rangeli infections may in-
duce a humoral immune response that could be confounded
with the one produced during a T. cruzi infection (Guhl &
Vallejo 2003).  Interestingly, none of the sera from T. rangeli
infected children showed a positive reaction with the T.
cruzi IFAT, ELISA or with the Western blot tests used.  In
agreement with our results, other studies have reported
no recognition of T. cruzi antigens by T. rangeli infected
human sera (Guhl et al. 1987, Hudson et al. 1988, Vasquez
et al. 1997).  It appears, therefore, that most of the T. rangeli
human infections do not raise enough cross-reacting an-

TABLE
Serological, parasitological, and molecular diagnosis of Trypanosoma cruzi  and T. rangeli infection in children living in the

Amador County, La Chorrera District, Province of  Panama, 2004

Trypanosomes T. cruzi T. rangeli
Analyzed samples infection (+)  Serology (+) a Hemoculture (+) PCR (+) culture

206 (100%) 20 (9.7%) 6 (2.9%) 14 (6.8%) 14 (6.8%)

a: reactivity in at least two of the three serological tests used.

Analysis of polymerase chain reaction products by dot blot hybridization using radiolabeled oligonucleotide probes specific to subtelomeric
sequences from Trypanosoma cruzi (Tc189cap) and T. rangeli (Trcap). DNA samples were extracted from positive hemoculture of children
(3-14 years old) living in the Amador County, Distric of La Chorrera, Province of Panama. A: Dot blot hybridization with P32 radiolabeled
oligonucleotide Tc189cap; B: Dot blot hybridization with P32 radiolabeled oligonucleotide Trcap. Dots 1-14: positive culture samples
organized by duplicate; Tr: T. rangeli positive control; Tc: T. cruzi positive control; C-: negative control (No DNA).
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tibodies to interfere with the serodiagnosis of T. cruzi.
However, this hypothesis does not exclude the possibil-
ity that an exposure to T. rangeli may elicit a particular
humoral and/or cellular immune response which confer
some degree of protection against a subsequent infec-
tion with T. cruzi. In this context, it is important to stress
that the antigenic characteristics of T. rangeli trypo-
mastigotes are almost unknown. As this is the parasitic
stage normally found during human infections, a better
knowledge of its immunogenic properties is necessary.

Chagas disease is not considered a public health pri-
ority by the Panamanian authorities. At present, no pre-
ventive measures to control vector transmission or to
detect T. cruzi human infections in potential endemic ar-
eas are regularly carried out.  These preliminary observa-
tions demonstrate that T. cruzi remains actively transmit-
ted in the human population from this region in central
Panama. In addition, the fact that many children were in-
fected with T. rangeli further evidenced a high exposure
to the vector and thus, a high risk to suffer Chagas dis-
ease by this population. These results will have impor-
tant implications in the efficient designing and implemen-
tation of control strategies to interrupt Chagas disease
transmission. Further studies are in progress to investi-
gate the eco-epidemiological aspects of T. cruzi, T. rangeli,
and their vector in this endemic region and the effect of a
T. rangeli previous infection in the risk of a T. cruzi infec-
tion.
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