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KEYWORDS Abstract

Canine Chagas; Chagas disease is a major endemic disease caused by the protozoan parasite Trypanosoma
Infected dogs; cruzi. This parasitic disease is widely distributed throughout Latin America, affecting
Trypanosoma cruzi 10 million people. There are also reports of canine infection in the southern part of the

United States. Dogs are considered the predominant domestic reservoir for T. cruzi in
many areas of endemicity. In México, dog infection by this parasite has been poorly
studied. In this work 209 dogs from six villages in Jalisco, México, were assessed to detect
anti-T. cruzi antibodies by ELISA and Western blot. Seventeen (17) seropositive dogs
(8.1 %) were detected by both tests, representing a seropositive value similar to that
found in some southern states of México where the infection is present. No statistical
differences were observed concerning the age and sex of infected and non-infected dogs.
The major antigens recognized by positive sera were 26, 32, 66 and 80 kDa. These
proteins are candidates to develop a specific diagnostic method for canine Chagas. No
antibodies against HSP16 protein were found in T. cruzi seropositive sera. This is the first
report of canine serology of Chagas disease in this central part of México. This report will
contribute to the knowledge of the infection status of domestic reservoirs in the state of
Jalisco, México.

© 2014 Asociacion Argentina de Microbiologia. Published by Elsevier Espaia, S.L. All
rights reserved.
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PALABRAS CLAVE
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Perros infectados;
Trypanosoma cruzi

Seroprevalencia y principales antigenos reconocidos por sueros de perros infectados
con Trypanosoma cruzi en el estado de Jalisco, México

Resumen

El mal de Chagas es una enfermedad endémica causada por el parasito protozoario Trypa-
nosoma cruzi. Este padecimiento esta ampliamente distribuido en América, donde afecta
a alrededor de 10 millones de personas. También existen comunicaciones de la infeccion
canina desde el sur de los Estados Unidos hasta paises de Sudamérica. Los perros son con-
siderados los principales reservorios domésticos de T. cruzi en muchas areas endémicas.
En México, la infeccion canina ha sido estudiada escasamente. En el presente trabajo se
evalu6 mediante ELISAy Western blot la presencia de anticuerpos anti-T. cruzi en el suero
de 209 perros de seis localidades del estado de Jalisco, México. Se encontraron 17 perros
seropositivos (8,1 %) a ambas pruebas. No se observaron diferencias de significacion es-
tadistica en la edad o el sexo de los perros infectados comparados con los no infectados.
Los principales antigenos reconocidos por los sueros positivos fueron de 26, 32, 66 y
80 kDa. Estas proteinas son candidatos para desarrollar un método de diagnostico espe-
cifico para Chagas canino. No se encontraron anticuerpos contra la proteina HSP16 en los
sueros positivos anti-T. cruzi. Este es el primer informe de serologia canina en la region
central de México y contribuira al conocimiento de la infeccion en reservorios domésticos
de Jalisco, México.

© 2014 Asociacion Argentina de Microbiologia. Publicado por Elsevier Espana, S.L. Todos

los derechos reservados.

Introduction

Chagas disease is a major public health concern and
veterinary pathogen in American countries, where
10 million infected inhabitants have been reported®. The
infection is also present in wild mammals and domestic
dogs in the United States®. Trypanosoma cruzi, the etiologic
agent of Chagas disease, has a life-cycle that involves
several Triatomine species as vectors®. The infestation of
houses and peridomestic areas is considered to be a major
risk factor for Chagas disease transmission’. T. cruzi can
infect humans and cause megacolon, megaesophagus and
several  cardiomyopathies, including cardiomegaly,
arrhythmias and conduction disorders?. Domestic mammals,
especially dogs, have been found to be naturally infected
with T. cruzi, and their presence in dwellings has been
considered to be a risk factor to humans because dogs can
be a domestic reservoir of T. cruzi and a feed source for
insect vectors?. Infected dogs have been reported in several
American countries, including the United States, in which
the seroprevalence of specific anti-T. cruzi antibodies has
also been reported*® 2, However, in México, where human
infection is present in extended areas, dog infection has
been poorly studied. The states of México, Puebla, Chiapas,
Morelos, Campeche and Yucatan are the only ones (6 out of
32) where dogs infected with T. cruzi have been
reported" 0121326 Jalisco state, in central México, is an
endemic area where seven Triatomine species infected with
T. cruzi have been found in houses and peridomestic areas
and where human T. cruzi infections have been reported
since 1967'>'¢, Several serologic studies of blood banks and
the general population have detected human infection,
and the presence of chronic chagasic cardiomyopathy
(CCC) and digestive disorders have also been reported®'>?7,

However, to date, T. cruzi seroprevalence in domestic
reservoirs such as dogs has not been reported.

The aim of the present work was to determine the
seroprevalence of natural infection in domestic dogs from
several villages in southeast Jalisco, México, where infected
vectors have been previously reported. The antigens
recognized by sera of these dogs are also reported.
Furthermore, antibodies against recombinant protein HSP16
were evaluated, since a homologous antigenic protein has
been previously reported in canine leishmaniasis'®.

Materials and methods
Study area and sera collection

Six villages (Teocuitatlan, Puerta de Citala, Citala, San José
de Gracia, Tierra Blanca and Lazaro Cardenas) in the area
of Teocuitatlan de Corona, Jalisco, México, were selected
because the insect vectors of Chagas disease have previously
tested positive for T. cruzi in this area. Teocuitatlan de
Corona is located in the southeast of Jalisco (20°01°30” to
20°12’30” N and 103°11°20” to 103°30°00” W) between
Guadalajara city and Ciudad Guzman, which are both major
towns of Jalisco state. A blood sample from the saphenous
vein of 209 domestic dogs living in these villages was
collected on filter paper with the consent and in the
presence of their owners. Age and sex of the dogs were
recorded. None of the dogs had lesions consistent with
leishmaniasis. The blood on the filter paper was dried, and
subsequently eluted in laboratory as described previously'.
Briefly, the filter paper with dry blood was cut, and the
sample was eluted in the presence of PBS (884 ul/cm?)
overnight at 4°C. A total of 25 ul of eluted blood was
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considered to be equivalent to 1 ul of concentrated serum.
Eluted samples were stored at -20°C until use.

Control sera

Anti-T. cruzi positive sera were obtained from dogs that
were inoculated intraperitoneally with 5x10* or 1-2x10°
T. cruzi metacyclic trypomastigotes of the Ninoa strain
(MHOM/MX/1994/Ninoa) obtained from the feces of
infected vectors. Sera were collected 8 months post-
inoculation. Animal handling followed the established
guidelines of the International Guiding Principles for
Biomedical Research involving Animals and the Norma
Oficial Mexicana (NOM-0062-ZOO 1999). Technical
Specifications for the Care and Use of Laboratory Animals
and the experimental protocol were approved by the
Bioethics Committee of the Instituto Nacional de Cardiologia
“Ignacio Chavez”. Negative control sera were obtained
from the venous blood of four healthy domestic dogs from
México City without past exposure to T. cruzi.

Antibodies anti-T. cruzi determination by ELISA
and Western blot

Total proteins were extracted by sonicating the Querétaro
strain of T. cruzi (TBAR/MX/0000/Querétaro) in the
presence of protease inhibitors. Aliquots of 1 pg/well were
added to 96-well plates (costar 3590) following a previously
described protocol?. ELISA was performed using canine
serum or eluted blood diluted 1:500, and the secondary
anti-IgG dog antibody (ICN/Cappel, 55332) was diluted
1:10,000. The optical density (0.D.) was read from the
microtiter plates with an ELISA reader (Bio-Rad Model 450)
at 490 nm. Each test was carried out in duplicate. The ELISA
cut-off was established by calculating the OD average of
negative controls plus 2.5 standard deviations. All samples
with an O.D. value higher than the cut-off value were
considered to be positive. Western blotting (Wb) was
performed using nitrocellulose membranes containing
3.5 ug/strip of protein from the total extract according to a
previously described protocol*. Dog sera or eluted blood
were diluted 1:500, and the secondary antibody was used at
1:12,500. Antigen registration was performed with a Gel
Logic 2000 image capture system and analyzed by Kodak MI
software version 3.1 (Kodak, USA).

Sera reactivity to recombinant sHSP16 protein

Recombinant T. cruzi small heat-shock protein 16 (HSP16)
has been previously cloned and characterized?. The
recombinant protein was run on an SDS-PAGE gel and
transferred to a nitrocellulose membrane. Strips containing
40 ng of protein were used for Wb as described above. ELISA
of sHSP16 was performed using 150 ng/well of recombinant
HSP16 in 96-well plates following the protocol described
above.

Statistical analysis

Univariate analysis to determine the association between
the age and sex of the dogs and T. cruzi seropositivity was
performed via a two-tailed Fisher’s exact test using
GraphPad QuickCalcs free statistical calculators, (La Jolla,
California). Available at: www.graphpad.com/quickcalcs/
contingency1.cfm. Accessed on Aug 10, 2013.

Results

Two hundred and nine dogs from six villages in the locality
of Teocuitatlan de Corona, Jalisco, México, were evaluated
for anti-T. cruzi antibodies by ELISA and Wb. Both tests
showed seropositivity in 17 of them. One sample from
Teocuitatlan was ELISA positive but gave a weak band in Wb
and was considered a discordant sample. Seroprevalence by
village ranged from 7.7 to 15.4 % (Table 1). Mean
seroprevalence was 8.1 %. There was no a statistical
significant difference with respect to the sex of the dogs
(p=0.214). Seropositive dogs ranged in age from 2 to
72 months old. Moreover, there was no statistical difference
in relation to the age of the dogs (p= 0.6370).

Heterogeneity in the ELISA OD values was observed
(Fig. 1A). Differences were also found in the antigens
recognized by the eluted dog blood (Fig. 1B), which ranged
in size from 26 to over 250 kDa. Seropositive samples from
the San José de Gracia and Lazaro Cardenas communities
recognized few antigens. In contrast, samples from three of
the four seropositive dogs from the Citala community
recognized multiple antigens of T. cruzi. There was no
association between the sex and age of the dogs and the
recognized protein banding patterns.

Table 1 Seroprevalence in dogs from Jalisco, México

Village Total sera (& / Q) Positive sera (4 / Q) Prevalence ( % ) Age range (months)?
Teocuitatlan 76 (40/36) 9 (6/3) 11.8 2-48

Puerta de Citala 37 (22/15) 0 0 0

Citala 32 (17/15) 4(2/2) 12.5 9-72

San José de Gracia 27 (17/10) 2 (2/0) 7.7 2-12

Tierra Blanca 24 (13/11) 0 0 0

Lazaro Cardenas 13 (8/5) 2 (2/0) 15.4 12-36

Total 209 (117/92) 17 (12/5) 8.1 2-72

aT. cruzi seropositive results only.
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Figure 1 Serology of infected dogs. A) ELISA was performed

on control and Jalisco sera. Mean values are indicated by a
line. B) Western blot showing the antigens recognized by dog
sera from seropositive controls (Pos), seronegative controls
(Neg), representative seronegative sera from Teocuitatlan (NT)
and seropositive dogs from San José de Gracia (SJG), Lazaro
Cardenas (LC), Teocuitatlan (the fourth sample was ELISA posi-
tive but presented a very weak band and was considered dis-
cordant) and Citala, Jalisco.

The major antigens recognized by eluted blood from the
Jalisco dogs were 66 kDa (94 %), 32 kDa (61 %), 26 kDa
(55 %) and 80 kDa (50 %). These antigens were also recognized
by positive control sera, but in the latter case two other
antigens (35 and 72 kDa) were also recognized (Fig. 1B).

Antibodies against HSP16 were evaluated by ELISA and
Wb in the eluted dog blood from Jalisco. Differences
between the control and infected samples were not found
(data not shown).

Discussion

Dog infection with T. cruzi is an important veterinary health
concern in many countries of South America and more
recently in the United States. Infected vectors have been
reported in Texas military kennels, where some dogs showed
clinical signs compatible with T. cruzi infection'. Parasites
from infected dogs in some states have also been isolated®.
In México, including Jalisco and Oaxaca states, dogs have
been reported to be frequent blood source for Triatomine

insects??, Dogs have been considered to be risk factors for
Chagas disease when they are infected with T. cruzi and
they live in close contact with humans®'. In this work it was
found that 17 of 209 dogs (8.1%) were seropositive. This
seroprevalence value is similar to that reported in Morelos
and higher than that reported in Chiapas, which are both
Chagas disease-endemic states in México'>'3. Seropositivity
in young dogs (2 months old) can be possibly explained as
follows: firstly, the vector was living in the house and the
puppies were infected in the first months of life; secondly,
the mothers were infected during pregnancy (connatal
transmission of T. cruzi could occur, as has been previously
demonstrated in a canine model)??, and thirdly, anti-T. cruzi
antibodies were transferred to the puppy from the infected
mother. To clarify this point, more research must be done in
this field.

Heterogeneity in ELISA OD values was observed (Fig. 1A).
Differences were also detected in the antigens recognized
by eluted dog blood (Fig. 1B), which ranged in size from 26
to over 250 kDa. These differences may be attributable to
different infective strains, differences in the immune
response of each dog or differences in the time of infection.
It will be important to establish the identity of the major
antigens recognized (26, 32, 66 and 80 kDa), in order to use
them for a more specific diagnosis. An 80 kDa antigen was
previously recognized by sera of seropositive dogs from
Campeche, México'. These results are similar to those in a
previous work reporting the presence of antibodies against
an 80 kDa antigen that belongs to the transferrin family of
T. cruzi in dogs experimentally infected with the parasite®.
It will be interesting to test if the antigen reported in this
work is the same.

Additionally, it has been previously reported that some
small heat shock proteins (HSPs), like Leishmania HSP20
and Echinococcus HSP20, can be antigens recognized during
natural infections in dogs''®. The homologue molecule
(HSP16) of T. cruzi has been characterized by our
laboratory?'. No difference was found in the recognition of
the protein by using sera from infected or control dogs.
Differences in the antigenicity of T. cruzi HSP16 and other
HSPs may be due to low identity between them and to the
fact that some antigenic epitopes are likely missing in the
T. cruzi molecule. Differences in the amino acid sequence
may also involve differences in glycosylation patterns that
are important for the antigenicity of the molecule.

This is the first report of canine serology of Chagas
disease in this central-western region of México. This report
will contribute to the knowledge of the infection status of
domestic reservoirs in the state of Jalisco, México, and
therefore, to a better understanding of Chagas disease
epidemiology.
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