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Vaccination of dogs with Trypanosoma rangeli induces antibodies 
against Trypanosoma cruzi in a rural area of Córdoba, Argentina
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Dogs play a major role in the domestic cycle of Trypanosoma cruzi, acting as reservoirs. In a previous work we 
have developed a model of vaccination of dogs in captivity with nonpathogenic Trypanosoma rangeli epimastigotes, 
resulting in the production of protective antibodies against T. cruzi, with dramatic decrease of parasitaemia upon 
challenge with 100,000 virulent forms of this parasite. The aim of this work was to evaluate the immunogenicity of 
this vaccine in dogs living in a rural area. Domestic dogs, free from T. cruzi infection, received three immunisations 
with fixed T. rangeli epimastigotes. Dogs were not challenged with T. cruzi, but they were left in their environment. 
This immunisation induced antibodies against T. cruzi for more than three years in dogs in their natural habitat, 
while control dogs remained serologically negative.
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Chagas disease, produced by Trypanosoma cruzi, 
is one of the main endemic diseases in Latin America. 
Numerous species of triatomines are able to transmit the 
infection and wild and domestic animals (cats and dogs) 
are reservoirs of this parasite (World Health Organization 
Expert Committee 2002). The spread of T. cruzi infection 
in rural areas is maintained by the interaction of blood-
sucking triatomines with reservoir animals and humans.

For this reason, it was shown since Mazza et al. 
(1935) to the present day (Crisante et al. 2006, Leça Jr et 
al. (2013) that the presence of domestic animals infect-
ed with T. cruzi, in endemic areas, presents an infection 
risk to humans. It was also shown that infected dogs are 
very efficient in transmitting T. cruzi infection (Estra-
da-Franco et al. 2006) as observed in endemic areas with 
active vectorial transmission.

Trypanosoma rangeli is a Trypanosomatidae that also 
infects mammals including humans through the same 
triatomines in various areas of Latin America, but does 
not produce the disease in humans (Añez et al. 1985), 
although to date, this parasite has not been reported in 
Argentina. In Chagas disease, as in other parasitic diseas-
es, a fully effective vaccine is not yet available, despite 
the attempts of different research groups using T. cruzi 
surface antigens, recombinant antigens, and, recently, the 
administration of test plasmid DNA encoding different 
genes (Cazorla et al. 2009, Arce-Fonseca et al. 2013). The 

results of these assays have varied from no protection 
against the disease to the partial reduction of short-term 
mortality and morbidity rates. Quijano-Hernández et al. 
(2013) evaluated the safety and efficacy of a DNA vac-
cine encoding TSA-1 and Tc24 antigens in mongrel dogs. 
They concluded that the vaccine is safe and may reduce 
both parasite transmission and the clinical progression 
of Chagas disease. A model for vaccinating mice with 
T. rangeli against T. cruzi has been designed in our lab-
oratory (Basso et al. 1991). The strategy of vaccinating 
with T. rangeli is based on the argument that if a vaccine 
for humans is developed using this parasite in future, the 
auto-aggression phenomenon triggered by employing T. 
cruzi could be avoided. This relies on the fact that the 
role played by the latter in autoimmune mechanisms in 
Chagas disease has been accepted by numerous research 
groups (Girones et al. 2005, Bonney et al. 2011). T. rangeli 
shares areas of geographical distribution, epidemiological 
characteristics, and antigenic and immunogenic compo-
nents with T. cruzi, showing cross reactivity between the 
two parasites (Basso et al. 1987, Saldaña & Sousa 1996). 
In our previous studies, mice vaccinated with different 
strains of fixed T. rangeli epimastigotes showed high 
titres of specific antibodies against T. cruzi associated 
with protection of mice from lethal T. cruzi infection and 
with the absence of histopathological lesions (Basso et al. 
2008). Other works demonstrated that immunisation with 
T. rangeli also induced a significant reduction of the para-
site burden in guinea pigs and dogs kept in captivity under 
controlled conditions and experimentally infected with T. 
cruzi (Basso et al. 2007, 2014). The aim of this work was 
to vaccinate dogs with T. rangeli in their natural habitat 
in an endemic area for Chagas disease, to evaluate wheth-
er the animals developed anti-T. cruzi antibodies under 
these conditions, and how long the antibodies persist. The 
studied area was the municipality of Cruz del Eje, Córdo-
ba, Argentina, a population of nearly 800 inhabitants and 
66 houses. In this area there are domestic and peridomes-
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tic Triatoma infestans and it is considered by the National 
Chagas Program as an area of vectorial transmission. The 
social status of the owners is under the poverty line; they 
live in rural area, close to the wild environment. Their 
homes are mainly made of mud and thatched roofs. The 
prevalence of T. cruzi in pregnant woman is 8.8% (Crave-
ro et al. 2011) and in children is about 1%.

Fifty domestic mestizo dogs from this area were stud-
ied. They were examined by serological tests (IFI and 
ELISA) to assess the status of T. cruzi infection. The ex-
clusion criteria were those dogs serologically positive for 
Chagas disease (4/50) and discordance (different results 
of IFI and ELISA in the same serum), malnourished, or 
sick dogs (10/50). Dogs were bled from veins of the legs 
and the sera were kept at -20ºC until used. The serologi-
cal studies pre and post-vaccination with T. rangeli were 
performed by IFI test using rabbit anti-dog IgG conjugat-
ed to fluorescein isothiocyanate (Sigma-Aldrich, USA). 
Sera were considered positive from titres ≥ 1/16. ELISA 
tests were performed with microplates coated with T. 
cruzi lysate (Wiener Lab, Argentina) and rabbit perox-
idase conjugate anti dog IgG (Sigma-Aldrich). Optical 
density (OD) was measured at 450 nm in an ELISA plate 
reader. In both tests, the serum of three healthy dogs was 
used as a negative control. For ELISA test the cut-off 
value was calculated through the mean of negative con-
trols + 100. The performance of this serological test was 
described previously (Basso et al. 2007). A serological 
follow-up was done over a period of four years.

For immunisation dogs were used epimastigotes of T. 
rangeli 2378 strain cultured in a cell-free medium, as de-
scribed by Basso et al. (2007). Briefly, parasites were har-
vested and washed with phosphate-buffered saline (PBS) 
pH: 7.2 for 20 min at 4ºC and fixed with glutaraldehyde 
(0.1%). Just before the immunisation, the epimastigotes 
were emulsified with adjuvant (saponin) (Sigma, USA). 
Healthy and serologically negative dogs were selected, to-
talling 36. Eighteen dogs were immunised essentially as 
previously described in the experimental dog model (Bas-
so et al. 2007). Briefly, dogs received three subcutaneous 
injections of 0.5 mL of the T. rangeli-saponin emulsion 
containing 1 × 109 parasites/mL on days 15, 45, and 90. 
All doses were administered under the skin on the dog’s 
right or left shoulder and they received the same dose, ir-
respective of size and/or weight. As a control, an iden-
tical number of dogs were injected with placebo (PBS). 
The animals did not receive Saponin + PBS because we 
demonstrated previously that animals treated with this 
emulsion respond like the group treated only with PBS 
(control group) (Basso et al. 1991). Parasitological tests, 
direct smear, Strout concentration method, and xenodiag-
nosis were used at the same time when serological studies 
were performed, during four years. Xenodiagnosis was 
performed with 20-30 nymphs (stage IV) of T. infestans 
per dog. Faeces of individual nymphs were examined on 
days 30 and 60 after feeding for the presence of T. cruzi. 
Bugs were obtained from our insectary and they were free 
of infection with T. cruzi. The experiments with the dogs 
reported herein were conducted in compliance with the 
Animal Welfare Act and in accordance with the principles 
set forth in the Guide for the Care and Use of Laboratory 

Animals (National Research Council/Institute for Labo-
ratory Animal Research 1996). Informed consent was ob-
tained from owners for experimental vaccination of their 
dogs against Chagas disease as part of a research study.

The levels of anti-T. cruzi antibodies measured in 
the sera of all dogs studied before immunisation with T. 
rangeli in the rural studied area were 8% (4/50). It was 
possible to evaluate 18 domestic dogs in the group vac-
cinated with T. rangeli. To verify the efficacy of the vac-
cination for the induction of antibodies detectable with T. 
cruzi over the ensuing four years, serological tests were 
carried out considering the post-vaccine seroconversion 
detected using conventional methodologies. The num-
ber of dogs found in subsequent visits to the test site de-
creased because some residents had moved out, one dog 
had died of unknown causes, and others such as sheep-
dogs were far away in the fields, taking care of cattle. In 
fact, 13 (72%) and 10 (55%) dogs were found in the third 
and fourth years, respectively. It is noteworthy that vacci-
nated dogs presented antibodies against T. cruzi, during 
four years, although during the last year the titre of anti-
bodies presented a tendency to diminish. Table shows the 
average OD value in ELISA test and the result of IFI test 
in the different years studied. The range of OD was 778-
418 in the first year, 690-390 in the second year, 540-350 
in the third year, and 451-290 in the fourth year. All the 
animals in the control group that received placebo were 
always serologically negative (OD under the cut-off val-
ue). On the other hand, the results of IFI were: 1/128-1/64 
in the first two years, 1/64-1/32 in the third year, and 1/32-
1/16 in the last year, and the controls were always below 
1/16. Moreover, in the vaccinated and control groups, no 
blood parasites were detected through all parasitological 
tests employed, probably because the area was fumigated 
by Ministry of Health staff during the study period.

The strategy of a vaccine for dogs is based on the fact 
that it is currently used to prevent other human infectious 
diseases, such as rabies. On the other hand, it has also 
been demonstrated that the immunisation of mice with 
epimastigotes of T. rangeli (Basso et al. 1991), as well as 
with trypomastigotes (Zuniga et al. 1997), protects them 
from lethal T. cruzi infection. These findings also indi-

TABLE
Results obtained with ELISA and IFI  

tests in sera of vaccinated and control dogs

Year
Dogs

(n)

ELISA IFI

Vaccinated Control Vaccinated

1º 18 557 ± 87 216 ± 55a 1/64 -1/128b

2º 14 505 ± 80 199 ± 76 1/64 - 1/128
3º 13 403 ± 57 202 ± 70 1/64 - 1/32
4º 10 353 ± 54 179 ± 5 1/32 - 1/16

a: optical density of the controls were always under the cut-
off value; b: IFI titres obtained in vaccinated dogs. In control 
animals, IFI was always under 1/16.



273Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 111(4), April 2016

cate that the protection could be associated with the prov-
en antigenic similarity between T. rangeli and T. cruzi.

It is known that dogs are the most frequent blood 
meal source for the domestic triatomines, claimed to 
cause T. cruzi transmission in the human habitat (Mazza 
et al. 1935, Aparicio-Burgos et al. 2011). Similar results 
were obtained in Venezuela and Mexico, emphasising 
their importance in the transmission of T. cruzi (Crisante 
et al. 2006, Estrada-Franco et al. 2006). In agreement 
with those authors, in the present work we found 8% se-
rological reactivity for Chagas disease in domestic dogs. 
In this area, the prevalence of infection among pregnant 
women is 8.8% (Cravero et al. 2011) and in children 
about 1%, which is a good marker of the state of the dis-
ease in the studied area.

Aparicio-Burgos et al. (2015) tested the protective 
efficacy of a DNA-prime/T. rangeli-boost (TcVac4) vac-
cine in a dog (Canis familiaris) model. These authors 
concluded that vaccine induced immunity was bene-
ficial in providing resistance to T. cruzi infection, evi-
denced by control of chronic pathology of the heart and 
preservation of cardiac function in dogs, in agreement 
with to the results obtained by Basso et al. (2007).

On the other hand, the results of the present work 
showed that the vaccination of domestic dogs with T. 
rangeli in rural areas also induced an important antibody 
response against T. cruzi for long periods, confirming our 
previous laboratory findings. In fact, as demonstrated in 
a previous work, vaccinated dogs kept in captivity with T. 
rangeli and challenged with 100,000 virulent trypomas-
tigotes/dog developed high levels of specific antibodies 
against T. cruzi, which were associated with a significant 
decrease of parasitaemia and a decrease in the effective-
ness to infect triatomes when they fed on vaccinated dogs 
with low parasitaemias (Basso et al. 2007). Therefore, 
antibodies could be involved in the early elimination of 
T. cruzi, thereby protecting the dogs.

It is worth noting the excellent work of Camargo 
(2009), which critically analyses different aspects of 
vaccination in Chagas and their future prospects, recom-
mending that a search for a vaccine must be continued.

Finally, as far as we know, this is a first time in which 
it has been reported the vaccination of domestic dogs 
with T. rangeli in their natural habits in rural area, and 
the development of antibodies against T. cruzi for a long 
(3-4 years) period of time.

Taken as a whole, the results of this work and our 
previous findings could bring about a new strategy 
that may limit T. cruzi infection in domestic reservoir 
hosts, disrupting the parasite transmission to the vector, 
by halting one of the main links in the epidemiological 
chain which directly affects humans. This tool could be 
an advance towards a future veterinary vaccine against 
Chagas disease, along with vector control, which may 
help to reduce the incidence of Chagas infection in areas 
with active transmission by the vector, thus contributing 
to control the disease in endemic countries.

ACKNOWLEDGEMENTS

To thr Secretary of the Ministry of Health Epidemiology of 
Córdoba, for providing the transportation necessary for the field 

study, to Dr Edgardo Moretti, for reading the paper, and to Ianina 
Moretti Basso, for correcting the translation of the manuscript.

REFERENCES

Añez N, Velandia J, Rodríguez AM 1985. Estudios sobre Trypanoso-
ma rangeli Tejera, 1920. VIII. Respuesta a las reinfecciones en 
dos mamíferos. Mem Inst Oswaldo Cruz 80: 149-153.

Aparicio-Burgos JE, Ochoa-García L, Zepeda-Escobar JA, Gupta 
S, Dhiman M, Martínez JS, de Oca-Jiménez RM, Val-Arreola 
M, Barbabosa-Pliego A, Vázquez-Chagoyán JC, Garg NJ 2011. 
Testing the efficacy of a multi-component DNA-prime/DNA-
boost vaccine against Trypanosoma cruzi infection in dogs. 
PLoS Negl Trop Dis 5: e1050.

Aparicio-Burgos JE, Zepeda-Escobar JA, de Oca-Jimenez RM, Es-
trada-Franco JG, Barbabosa-Pliego A, Ochoa-García L, Ale-
jandre-Aguilar R, Rivas N, Peñuelas-Rivas G, Val-Arreola M, 
Gupta S, Salazar-García F, Garg NJ, Vázquez-Chagoyán JC 
2015. Immune protection against Trypanosoma cruzi induced by 
TcVac4 in a canine model. PLoS Negl Trop Dis 9: 0003625.

Arce-Fonseca M, Ballinas-Verdugo MA, Zenteno ER, Suárez-Flores 
D, Carrillo-Sánchez SC, Alejandre-Aguilar R, Rosales-Encina 
JL, Reyes PA, Rodríguez-Morales O 2013. Specific humoral and 
cellular immunity induced by Trypanosoma cruzi DNA immuni-
zation in a canine model. Vet Res 44: 15.

Basso B, Castro I, Introini V, Gil P, Truyens C, Moretti E 2007. Vac-
cination with Trypanosoma rangeli reduces the infectiousness of 
dogs experimentally infected with Trypanosoma cruzi. Vaccine 
25: 3855-3858.

Basso B, Moretti E, Fretes R 2008. Vaccination with fixed epimastigotes 
of different strains of Trypanosoma rangeli protects mice against 
Trypanosoma cruzi infection. Mem Inst Oswaldo Cruz 103: 370-374.

Basso B, Moretti E, Fretes R 2014. Vaccination with Trypanosoma 
rangeli induces resistance of guinea pigs to virulent Trypanoso-
ma cruzi. Vet Immunol Immunopathol 157: 119-123.

Basso B, Moretti E, Vottero-Cima E 1987. Antigenic relationships 
between Trypanosoma cruzi and Trypanosoma rangeli. Rev Iber 
Parasitol 47: 15-21.

Basso B, Moretti ER, Vottero-Cima E 1991. Immune response and 
Trypanosoma cruzi infection in Trypanosoma rangeli-immu-
nized mice. Am J Trop Med Hyg 44: 413-419.

Bonney KM, Taylor JM, Daniels MD, Epting CL, Engman DM 2011. 
Heat-killed Trypanosoma cruzi induces acute cardiac damage 
and polyantigenic autoimmunity. PLoS ONE 21: e14571.

Camargo EP 2009. Perspectives of vaccination in Chagas disease re-
visited. Mem Inst Oswaldo Cruz 104 (Suppl. I): 275-280.

Cazorla SI, Frank FM, Malchiodi EL 2009. Vaccination approach-
es against Trypanosoma cruzi infection. Expert Rev Vaccines 8: 
921-935.

Cravero C, Brunazzo F, Willington A, Burrone S, Fernandez A 2011. 
Surveillance system in Chagas facilitated by information and 
communication technologies. Rev Salud Publica 15: 56-59.

Crisante G, Rojas A, Texeira M, Añez N 2006. Infected dogs as a risk 
factor in the transmission of human Trypanosoma cruzi infection 
in western Venezuela. Acta Trop 98: 247-254.

Estrada-Franco J, Bhatia V, Diaz-Albiter H, Ochoa-Garcia L, Barbabo-
sa A, Vazquez-Chagoyan JC, Martinez-Perez MA, Guzman-Bra-
cho C, Garg N 2006. Human Trypanosoma cruzi infection and se-
ropositivity in dogs, Mexico. Emerg Infect Dis 12: 624-630.

Girones N, Cuervo H, Fresno M 2005. Trypanosoma cruzi-induced 
molecular mimicry and Chagas disease. Curr Trop Microbiol Im-
munol 296: 89-123.



Vaccination of dogs for Chagas disease • Beatriz Basso et al.274

Leça Jr NF, Almeida VA, Carvalho FS, Albuquerque GR, Silva SL 
2013. First report of Trypanosoma cruzi infection in naturally 
infected dogs from southern Bahia, Brasil. Rev Bras Parasitol 
Vet 22: 182-185.

Mazza S, Basso G, Basso R 1935. Primer caso agudo y primeros animales 
domésticos (perro, gato) infectados con Schizotrypanum cruzi com-
probados en la provincia de Mendoza, Argentina. MEPRA 24: 3-16.

National Research Council/Institute for Laboratory Animal Research 
1996. Guide for the care and use of laboratory animals, National 
Academy Press, Washington, 140 pp.

Quijano-Hernández IA, Castro-Barcena A, Vázquez-Chagoyán JC, 
Bolio-González ME, Ortega-López J, Dumonteil E 2013. Pre-

ventive and therapeutic DNA vaccination partially protect dogs 
against an infectious challenged with Trypanosoma cruzi. Vac-
cine 31: 2246-2252.

Saldaña A, Sousa OE 1996. Trypanosoma rangeli: epimastigote im-
munogenicity and cross-reaction with Trypanosoma cruzi. J Par-
asitol 82: 363-366.

World Health Organization Expert Committee 2002. Control of Cha-
gas disease. World Health Organ Tech Rep Ser 905: 1-109.

Zuniga CA, Palau T, Penin P, Gramallo C, de Diego J 1997. Protective 
effect of Trypanosoma rangeli against infections with a highly vir-
ulent strain of Trypanosoma cruzi. Trop Med Int Health 2: 482-487.


