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Introduction: Chagas disease is a zoonotic disease caused by Trypanosoma cruzi
and dogs are one of the main domestic reservoirs. Materials and Methods: One
molecular (OligoC-TesT, Coris Bioconcept) and one serological (T cruzi-Detect, Inbios)
rapid tests were evaluated as infection markers for T. cruzi in 102 dogs living in eight
villages endemic for Chagas in Costa Rica. Results: T'. cruzi-Detect performed well as

screening tool with 23.3% positive samples. The large number of invalid results (66.7%)
observed in samples tested with OligoC-TesT precluded assessing the use of this new
method as epidemiological tool to detect T. cruzi infection in dogs.

INTRODUCTION

Trypanosoma cruzi is the etiological agent of Chagas
disease; one of the most important vector-borne
diseases in Latin America. In endemic areas, even
if other transmission routes exist, T. cruzi is mainly
spread by triatomine bugs. In Costa Rica Triatoma
dimidiata is the main vector of T. cruzi at domiciliary
and peridomiciliary levels.! In humans, Chagas
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disease is characterized by a brief acute phase usually
asymptomatic followed by a lifelong chronic phase
often associated with cardiac and digestive lesions. In
Costa Rica T. cruzi infection tends to cluster in poor rural
settings where Chagas prevalence is higher.” Dogs have
been considered the main domestic reservoirs of T. cruzi
in most Latin American countries and in some areas
of USA.F1 However dogs are also common victims of
the disease developing chronic cardiac manifestations
similar to those detected in humans.P! Actually dogs
are considered to be at higher risk of T. cruzi infection
than humans.” In a previous study, 27.7% (15/54) and
5.5% (3/54) of asymptomatic dogs from Costa Rica
were found seropositive and positive to xenodiagnosis,
respectively.l! The seroprevalences observed in dogs
from other endemic areas are highly variable: 4.3%
in West Indies,”® 6.4% in Tennessee, USA,”! 7.6% in
Mexico, 16.2% in Panama,™ from 11% to 89% in
North-Eastern Brazil"'?l and between 6.9% and 67.6%
in Venezuela.>™ However it is difficult to compare
those results as the sampling and analytical methods
varied. Finally, the number of studies reporting
molecular diagnostic methods to detect T. cruzi in

Jul 2014 | Volume 4 | Issue 2 |



Lizundia, et al.: T. cruzi infection in dogs

asymptomatic dogs is limited, e.g.,: 5.1% polymerase
chain reaction (PCR) positive dogs in Panama."

A number of rapid diagnostic tests (RDT) for Chagas
disease are now available. Immunochromatographic
tests (ICTs) are RDT that can be performed in the field
and provide a result on the spot. ICTs have been used
for T. cruzi infection in dogs in USA and Argentina.['
More recently, an oligochromatographic (OligoC-TesT)
test was developed to diagnose Chagas disease in
humans.™ T. cruzi OligoC-TesT, a simplified and
standardized PCR format, has been validated for use in
humans." However the T. cruzi OligoC-TesT has not
yet been evaluated in dogs. The aim of this study was
to evaluate one serological (T. cruzi-Detect) and one
molecular (OligoC-TesT) RDT for T. cruzi infection in
dogs in Costa Rica.

MATERIALS AND METHODS

Study population and samples

Dogs from 8 villages in Costa Rica were included in the
study [Figure 1]. These villages were selected based on
previous evidence of T. cruzi infection in dogs and vectors
and/ or previous presence of human cases of Chagas from
published papers or reports from the Ministry of Health
or from the Universidad de Costa Rica. To maximize

the number of dogs included in the study, blood
samples (6 ml) from all dogs (1) attending the villages’
veterinary clinic on the day of the visit and (2) identified
during house to house surveys in the study villages were
collected by cephalic venepuncture in June 2011. Three
ml were collected in a potassium- EDTA vacutainer
tube mixed immediately and stored at 4°C before being
processed for genomic DNA extraction. The other 3 ml
were transferred to a Z-serum clot activator vacutainer
tube, incubated for 20 min at room-temperature and
centrifugated for 10 min at 3000 rpm. The serum was
collected and stored at —20°C for serological analyses.

Trypanosoma cruzi OligoC-TesT

Total DNA was extracted from whole blood samples (300
ul of whole blood per animal) using the Wizard Genomic
DNA Purification kit (Promega, Southampton, UK)
following the manufacturer’s recommendations with
two modifications: Incubation in isopropanol was
prolonged (overnight), and the final DNA pellet was
resuspended in a smaller volume (50 pl) of DNA
rehydratation solution. Extracted DNA was stored
at —20°C.

OligoC-TesT kits were provided by the
manufacturer (Coris Bioconcept, Gembloux, Belgium)
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Figure 1: Location of the study villages in Costa Rica: (1) Atenas (Province of Alajuela), (2) la Guacima (Province of Alajuela), (3) San Rafael
(Province of Alajuela), (4) San Rafael (Province of Heredia), (5) Getsemani (Province of Heredia), (6) San Gabriel de Aserri (Province of San
Jose) and (7) Vuelta de Jorco (Province of San Jose) in the Central Valley and (8) Esparza (Province of Puntarenas) on the western part of the

country, 80 km from the capital, San José
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and were used according to product recommendations
for detection of T. cruzi DNA." Each PCR reaction
consisted of 47.3 pl of the T. cruzi ampli-mix, 0.2 ul (1 unit)
of Hot Start Taq DNA (Qiagen, Manchester, UK)
and 2.5 pl of extracted sample DNA. 2.5 ul of T. cruzi
ampli-control were used as positive control and 2.5 pl of
PCR-grade water were used as negative control. Thermal
cycling conditions were as follows: 94°C for 15 min,
40 cycles of 94°C for 30 s, 65°C for 20 s, 72°C for 20 s, and
one cycle of 72°C for 1 min and 94°C for 30 s. All PCR
reactions were performed in a Thermal cycler (Applied
Biosystems, Madrid, Spain). Amplified products were
kept at —20°C until oligochromatographic detection
was performed. Prior to detection, the multi-plate was
preheated in the thermal cycler (94°C for 30 s). Briefly,
40 pl of PCR products were mixed with 40 ul of migration
buffer in individual assay tubes. A T. cruzi Oligo-Strip
was immediately dipped in this mixture. A positive
result was recorded after 5 min of incubation at 55°C
when both the T. cruzi test line and the internal control
line were visible, together with migration control lines,
which indicates correct running of the test strip buffer.
A positive result was also recorded when only the
T. cruzi test line and migration control lines were visible.
Negative results were recorded when only the internal
control line and migration control lines were visible. PCR
inhibition (“invalid test”) was recorded when migration
control lines were visible but neither T. cruzi test nor
internal control lines were visible.

Trypanosoma cruzi-Detect-Canine dipstick test

The dipstick test (T. cruzi-Detect-Canine, Inbios, Seattle,
WA) was carried out according to the manufacturer’s
instructions. Serum (20 ul) and the provided chase buffer
solution (150-200 pl) were added onto the dipsticks.
After 10 min, a red control line and if the result was
positive, a second line appeared on the test field. Only
90 T. cruzi-Detect-Canine tests were available.

Ethical considerations

Ethical clearance for this study was obtained from the
Ethics Committee of the School of Veterinary Medicine
of Heredia, Costa Rica. Informed consent was obtained
from the dogs” owners before including them in the study.

RESULTS AND DISCUSSION

A blood sample was obtained from 102 dogs living in
eight Chagas endemic villages [Figure 1]. 73 (71%) of

Table 1: Results of the T. cruzi-detect and T. cruzi
OligoC-TesT in dogs living in Chagas endemic villages in
Costa Rica

Laboratory test Percentage positives (1/N)
T. cruzi-detect 23.3 (21/90)
T. cruzi OligoC-TesT 8.8 (9/102)

66.7% (68/102) of the samples gave “invalid” results. T. cruzi: Trypanosoma cruzi
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the samples were collected during the house to house
surveys and the rest (n = 29) were obtained from dogs
attending veterinary clinics. The majority of dogs
included in the study were males (59.8%) and had the
following age distribution: 22.5% puppies (0-1 years),
41.2% young adults (2-4 years), 14.7% adults (5-6 years)
and 21.6% old adults (=7 years).

The results show a high variability between the
two tests [Table 1]. The prevalence reported using
T. cruzi-Detect was 23.3% (21/90) was similar to
seroprevalences reported in other studies in Central
America using serological tests.l*'”y However, this figure
should be interpreted with caution as the sampling
was not random. T. cruzi-Detect is rapid and easy to
use and it has been suggested as a good screening tool
for T. cruzi infection in dogs in the field.®*'"l However
serological tests should be coupled to confirmatory
tests.'”81 The observed prevalence using OligoC-TesT
was lower (8.8%; 9/102). It is however remarkable that
66.7% of the samples tested (68/102) gave “invalid”
results. The OligoC-TesT positive prevalence would be
26.5% (9/34), if the invalid samples were discarded. This
high number of invalid OligoC-TesT results is surprising
and is probably caused by inhibitory components in
the DNA extracts. The OligoC-TesT has never been
evaluated in dogs and this study indicates that the
test is not compatible with blood samples from dogs
and needs further optimization. Molecular tests like
OligoC-TesT are potential confirmatory tests as they
are more specific than serological tests,” which are
subjected to cross reaction with other pathogens.>'%%!
The poor performance of the OligoC-TesT made difficult
comparing both tests. Nevertheless, the agreement
between serological tests and molecular tests was very
poor. Out of nine OligoC-TesT positive samples, eight
were T. cruzi-Detect negative and one did not have a
serological result. Discordant molecular and serological
results has already been reported in other studies
using PCR and serological tests for T. cruzi infection
in humans™! and other kinetoplastid diseases like
leishmaniasis.*

Despite the risk of cross-reactivity, T. cruzi-Detect seems
to be an appropriate tool to screen for T. cruzi infection
in dogs in epidemiological studies. Unfortunately the
large number of invalid results in this study precluded
assessing the use of OligoC-TesT as marker of T. cruzi
infection in dogs. Nevertheless, the OligoC-TesT
technology represents and interesting alternative/
complement to serological tests.
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