
Parasitology International 63 (2014) 138–139

Contents lists available at ScienceDirect

Parasitology International

j ourna l homepage: www.e lsev ie r .com/ locate /par in t
Short communication

Congenital co-infection with different Trypanosoma cruzi lineages

A. Garcia a, S. Ortiz b, C. Iribarren a, M.I. Bahamonde a, A. Solari b,⁎
a Unidad Docente de Parasitologia, Facultad de Medicina, Universidad de Chile, Chile
b Programa de Biologia Celular y Molecular, ICBM, Facultad de Medicina, Universidad de Chile, Chile
⁎ Corresponding author at: Programa de Biología Ce
Medicina, Universidad de Chile, Casilla 70086, Santiago 7,

E-mail address: asolari@med.uchile.cl (A. Solari).

1383-5769/$ – see front matter © 2013 Published by Else
http://dx.doi.org/10.1016/j.parint.2013.10.010
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 31 May 2013
Received in revised form 15 October 2013
Accepted 16 October 2013
Available online 24 October 2013

Keywords:
Trypanosoma: cruzi
Genotypes congenital infection
Chile
Variability of mixed Trypanosoma cruzi congenital infection in Chile in twenty one congenital samples of Chagas
disease is reported. Recognition of infecting strains was performed by minicircle hybridization tests. Seven
newborns with double infection were found. Trypanosoma cruzi TcII and TcV lineages were the most frequent
in single and mixed infections. With these results we pretend to understand the epidemiological significance
of the T. cruzi lineages forwhich the placenta does not seem to represent an actual barrier in congenital infections.

© 2013 Published by Elsevier Ireland Ltd.
The agent of Chagas disease infects 16–18 million people in Latin
America. In endemic countries where national programs of vectorial
control and selection of blood donors have been developed, maternal–
fetal transmission of parasites has evolved as the most important
route of T. cruzi infection, making possible transmission from one
generation to another [1]. Such transmission occurs in 1–12% of infected
mothers, and morbidity andmortality of congenital infection vary from
asymptomatic to severe andmortal clinical forms of disease [2]. Prompt
diagnosis (in and timely) of infected newborns is necessary because, the
earlier specific antiparasitic treatment starts, the greater the chance of
cure. Congenital T. cruzi infections can lead to chronic chagasic
myocardiopathy and/or digestive megaviscera 25–35 years later [3].
T. cruzi infective parasites are heterogeneous complexes of genetic
lineages. Such phylogenetic differences might have relevant conse-
quences on parasitic virulence, congenital transmission and pathology
[4,5]. The T. cruzi intra-specific nomenclature considers six main
lineages [6]. Genotypes TcI, TcII, TcV and TcVI have been identified in
congenital Chagas disease [7–12]. The TcV genotype predominates in
congenital infections of Bolivia and Argentina, with a distribution of
frequencies similar to that observed in the infected local population.

Few congenital cases of co-infection with lineages of T. cruzi have
been reported and the genotypes detected in mothers are generally
found in infected newborns [7,10,13]. T. cruzi belongs to the Kineto-
plastida order, known by the mitochondrial or kinetoplast DNA (kDNA)
composed ofmaxicircles andminicircles. A highly polymorphic sequence
present in different minicircle classes is useful for direct T. cruzi
genotyping by means of hybridization tests with a panel of well
characterized kDNAprobes. In Chile, using PCR test, the figures of vertical
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transmission ranged between 3 and 8.4% [14,15]. Many diagnostic
methods have been implemented but its limitations need to be
considered for examplewith a gold standardmethod asmicrohematocrit
the detection limit of such parasitological detection was estimated to be
40 parasites/ml. [11,12]. Nowadays 3.7% of pregnantmothers are infected
with T. cruzi, representing a threat to the newborns estimated in 445 new
cases/year of congenital infection in themost endemic areas of Chile [14].
In this work we present information about T. cruzi found in congenital
infections of Chile in an area with interrupted vector transmission.

All the samples were detected from pregnant mothers. Chagas
disease diagnosis was performed in the mothers by serology (ELISA
and IFI Ig G) as described [14]. Congenital infection was diagnosed by
microscopic examination of the buffy coat from blood collected at
delivery in four microhematocrit heparinized tubes (each containing
50 μl of blood), as described, [16] or hemoculture of 2 ml of blood for
2–8weeks and/or after birth by serial serological determinations until
the diagnosis titer of IFI IgG was over (1/40) and that state remained
constant over eight months. The blood samples were collected system-
atically as part of a longitudinal chagasic infection screening program of
theMinistry of Health of Chile. Samples were taken under the guidance
of the ethics committee of the Faculty of Medicine, University of Chile.
The PCR test was used for genotyping assay on DNA blood samples at
delivery. All cases seropositive confirmed as infected at eight months
(twenty one children) received specific treatment with Nifurtimox for
60days at a dose of 7–10mg/kg.

Later on to assess the presence of the parasite post-therapy blood
samples were obtained at 2, 6, 12, and 24months. These blood samples
were tested by serology and PCR.

The PCR assay is directed to amplify minicircle DNA as described
[17]. The products which represent a pool of amplified variable region
of representative T.cruzi lineages minicircles were analyzed on agarose
gels, taking into account only the presence of fragments obtained, in

http://dx.doi.org/10.1016/j.parint.2013.10.010
mailto:asolari@med.uchile.cl
http://dx.doi.org/10.1016/j.parint.2013.10.010
http://www.sciencedirect.com/science/journal/13835769
http://crossmark.crossref.org/dialog/?doi=10.1016/j.parint.2013.10.010&domain=pdf


139A. Garcia et al. / Parasitology International 63 (2014) 138–139
at least three different assays. The PCR amplicons were subjected to
genotyping with the panel P32 kDNA probes of the four more frequent
T. cruzi lineages in Chile (TCI, TCII, TCV and TCVI) cloned stocks analyzed
with a Bio-Rad Molecular Imager [18,19]. The probes were prepared as
described [13]. There are numerous assays for the validation of this
technique with clones of T.cruzi [20,21]. We present results of 21
congenital samples. Fig. 1 shows a representative result of this kind of
analysis with DNA probes. Both single and mixed infections were
found. Of the 21 samples with congenital infection 47.6% were infected
with a single type of T.cruzi lineage. The single infections were: TcI (2
samples), TcII (2 samples), TcV (5 samples), TcVI (1 sample), and 19%
could not be identified (4 samples). The unsuccessful identification of
genotype of these 4 samples would probably be due to low yields in
the amplification of the parasite DNA by the PCR assays, which resulted
in unsuccessful hybridization. The rest of the samples correspond to
33.3% mixed infections with two strains of T. cruzi. These seven double
infections were: TcII + TcV (3 samples), TcI + TcV (2 samples),
TcI + TcII and TcII + TcVI (one sample each). The most frequently
found T.cruzi lineage was TcV and the less is TcVI, same as described
before in 1–10 year-old Chilean children and adults, including T.cruzi
mixtures [17,18]. TcV was also the lineage most represented singly or
mixed with TcI, in Bolivian patients, with a tendency to found mixed
infections in acute rather than chronic patients [21]. TcIII and TcIV
never have been found in Chile using a high sample size [19]. All the
newborn were treated with specific chemotherapy (Nifurtimox) and
they become seronegative and PCRnegative after twomonths treatment,
except for two cases with discontinued treatment which continued
seropositive and PCR positive. Later on these two cases were treated
again and became seronegative at one and a half year old. Treatment
success was previously demonstrated in 1–10 year old children [22].
This work with 21 congenital cases represents the largest study on this
issue performed in Chile. Considering that the vector transmission is
already controlled, same other routes, the congenital transmission
represents the most important in Chile. Nowadays a programme to
detect congenital transmission is desirable since chemotherapeutical
treatment is highly successful. The present study reports evidence of
single and mixed congenital infections same as detected in chronic
patient of Chile. We were able to detect in newborns the most frequent
and prevalent lineages circulating in adults, same as described in other
Fig. 1. Trypanosoma cruzi amplicons stained with ethidium bromide (A). Hybridization
profiles obtained with genotype specific probes corresponding to TcI (B), TcII (C), TcV
(D), and TcVI (E). 330 base pairs (bp) product represents a positive assay. Lanes 1, 2, 3,
and 4 show double infections. Lanes 5, 6 and 9 show single infections. Lanes 7 and 8
show unknown infections.
Latin American countries where Chagas disease is endemic. The results
suggest a limited selection in the transmission of the different lineages
of T. cruzi. The placenta apparently did not represent a real selective
barrier to the transmission of these parasites. It may mean a potential
uncontrolled transmissibility of the parasite for long periods of time in
endemic areas free of vector transmission.
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