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Background: Chagas disease is widely distributed in tropical and subtropical regions of the 

Americas, including more than 50% of the Mexican territory. The southern region of the State 

of Mexico (the Tejupilco Sanitary Jurisdiction) was recently reported as endemic; however 

the pathogenicity of the circulating strains has not been studied in depth. Recent studies have 

reported Trypanosoma cruzi seropositive dogs in the villages of Malinalco and Zumpahuacan 

in the central south of the State of Mexico. Dogs are epidemiologically important, because the 

evolution of symptoms and pathology of Chagas disease in this vertebrate mimics the human 

disease, and because dogs maintain the domestic cycle of parasite transmission.

Objectives: To study the clinical and pathological findings of a dog showing serological 

evidence of T. cruzi infection. The study of the canine, identified in the Malinalco locality, 

is expected to contribute to the general characterization and behavior of the pathogen in the 

region.

Methods: Clinical (electrocardiogram, echocardiogram and clinical exam), pathological 

(necropsy and histopathology) and serologic (indirect hemagglutination test and enzyme-linked 

immunoassay) analyses were conducted in a 4-year-old dog naturally infected with T. cruzi.

Results: The canine was diagnosed with dilated cardiomyopathy and hepatomegaly associated 

with congestive cardiac insufficiency, presumably provoked by chronic myocarditis and derived 

from natural infection with T. cruzi.

Conclusion: T. cruzi strains circulating in the village of Malinalco, State of Mexico are patho-

genic for dogs, and could be affecting other domestic animals, and even infecting humans in 

the region.

Keywords: Trypanosoma cruzi, Chagas disease, cardiomyopathy, dog, natural infection, 

Malinalco, State of México

Introduction
American trypanosomiasis, a disease caused by Trypanosoma cruzi, is widely distributed 

in South and Central America, Mexico and southern US states. An estimated 18 million 

people are infected, and .100 million are estimated to be at risk of infection in endemic 

regions.1,2 In Mexico, the Mexican Health Ministry has estimated that about 1.6 million 

people might be infected with T. cruzi. This estimate is based on a results of a national 

serosurvey conducted between 1987 and 1989, when seropositive samples were detected 

in most of the country, and a seroprevalence of 1.6% in Mexico was reported at a national 

level.3,4 At this time the State of Mexico, located in central Mexico, was considered free 

of T. cruzi transmission.5 Recently studies conducted by our group have noted endemic 

T. cruzi transmission in several rural areas in southern State of Mexico.6,7 Malinalco, a 
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small town (population 22,970) in southern State of Mexico, is 

a subtropical tourist resort. Physiogeographic conditions show 

a rainy season during the summer with an average precipita-

tion of 1177 mm and an annual average temperature of 20°C. 

It is located at 19° 57′ 07′′ N, 99° 30′ 06′′ W, at an altitude of 

1750 m (Figure 1)8. Local health authorities, as well as our 

group, have found T. cruzi-infected Triatoma pallidipenis 

widespread in this region (unpublished observations). No other 

triatomine species except a few samples of T. dimidiata have 

been found in this region, no human or animal epidemiologi-

cal studies have been published and very little is known about 

the virulence of the parasites circulating in Malinalco and 

neighboring areas. Dogs have been considered indicators of 

T. cruzi infection for humans, since both species are exposed 

to the triatomines, and infected via contamination of mucosa 

or skin abrasions during a blood meal by the vector.3,9,10 Dogs 

and humans also share clinical signs of the disease, including 

electrocardiographic (EKG) and echocardiographic (ECG) 

alterations indicative of dilated cardiomyopathy and right 

cardiac insufficiency. Acute infection by T. cruzi, in general, 

results in nonspecific symptoms, and ,5% of individuals 

develop myocarditis. After immune control of parasitemia, a 

majority (.95%) of infected patients enter an indeterminate 

stage, with no clinical symptoms. Several years later, about 

30% of the infected patients develop asymptomatic, progres-

sive and irreversible cardiomyopathy, and lymphoadenopathy 

associated with sudden death.11-13 Here we discuss the main 

clinical and pathological findings of a seropositive dog exposed 

to natural T. cruzi infection, which was apparently infected 

within the house where it lived, in the village of Malinalco. 

The dog used to live with a middle-class, well-educated family 

diagnosed as free of infection by the health authorities. This 

is the first veterinary case report of a dog with Chagas disease 

in this subregion of the State of Mexico.

Methods and materials
A 4-year-old female cross-breed dog from Malinalco, State 

of Mexico, was donated for this study after being diagnosed 

positive for T. cruzi infection through two serologic assays: 

indirect hemagglutination (IHA) test and enzyme-linked 

immunosorbent assay (ELISA). Two commercial serologic kits 

were used to detect anti-T. cruzi antibodies: IHA (Polichaco® 

Laboratorio Lemos SRL, Buenos Aires, Argentina) (with 

98% sensitivity and 99% specificity for Trypanosoma, 

according to the manufacturer’s specifications) and ELISA 

(Laboratorio Lemos SRL, Buenos Aires, Argentina) (with 

100% sensitivity and 100% specificity for Trypanosoma, 

according to the manufacturer’s specifications). These assays 

were performed as published elsewhere.6,13 Clinical evalua-

tion included routine exams: body temperature, pulmonary, 

digestive, cardiac systems and superficial lymph nodes 

inspection, and cardiac and pulmonary evaluations before 

and after exercise. Also hemogram, EKG and ECG were 

conducted before humanitarian sacrifice of the animal follow-

ing a protocol approved by the Animal Bioethics Committee 

of the Facultad de Medicina Veterinaria y Zootecnia de la 

Universidad Autónoma del Estado de México and accord-

ing to the norm of the Mexican Federal Health authorities.14 

Necropsy was performed by routine diagnostic procedures of 

the Centro de Investigacion y Estudios Avanzados en Salud 

Animal. All organs were inspected, but special attention was 

paid to right and left ventricle walls and to the interventricular 

septum of the heart. Tissue samples from all organs were 

fixed in formalin (10%, pH 7.2) and processed for paraffin 

inclusion. Tissue sections (5 µm) were stained with hema-

toxylin and eosin stain, and 25 fields from each section were 

evaluated by light microscopy.

Results
At time of clinical evaluation, the dog’s temperature was 

normal at 38°C, precural lymphonodes were slightly swollen 

and conjunctives were pale. After exercise, right atrial-

ventricular murmur and light panting were noticed. Blood 

analysis showed hemolytic type II regenerative anemia, with 

slight leukocytosis and lymphocytosis. Serum IgG antibodies 

against T. cruzi were detected through IHA (1:16 dilution) and 

ELISA (1.933 vs 0.145 OD
450

 values, patient vs control serum, 

1:50 dilution). ECG showed changes in the left electrical axis 

with hemiblock of the anterior left branch of the bundle of 

His, and atrial dilatation (Figure 2). ECG (not shown) revealed 

a pronounced right ventricular dilatation. Main postmortem 

findings were: moderate hydrothorax and hydropericardium, 

Malinalco

Figure 1 Location of Malinalco, State of Mexico, Mexico.
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Discussion and conclusion
In this report, a clinical dilated cardiomyopathy caused by 

T. cruzi in a naturally infected dog from Malinalco, State 

of Mexico, is described. This report is relevant because 

Malinalco is located adjacent to a geographic region 

recently reported as endemic.6,7,13 Although during the period 

2002–2009 the state health authorities, as well as our group, 

found in Malinalco triatomines infected with T. cruzi through 

fecal sample examination (unpublished data), the virulence of 

the parasites circulating in the area had not been previously 

evaluated. The dog was first diagnosed by serology, clearly 

demonstrating anti-T. cruzi specific antibodies. Hemogram 

indicated anemia, a characteristic that has been observed in 

humans and animals during acute infection.15–17

Electrocardiographic studies suggested right atrium dila-

tion and hemiblock, and second-degree atrioventricular block 

(Mobitz II) associated with cardiac failure. ECG showed a 

volume increment in the right ventricle chamber as well as a 

thinning of the free wall. Altogether, EKG and ECG findings 

were suggestive of right atrium and ventricle dilatation and 

myocarditis. These findings show some similarity to clinical 

and pathological findings in human patients with Chagas 

disease, in whom electrical alterations in the cardiac impulse 

such as left bundle branch block and atrial-ventricular block, 

as well as right ventricle dilation have been reported.2 The 

anatomopathological findings validated the clinical findings, 

and provided evidence of dilated chagasic cardiomyopathy. 

The left ventricle hypertrophy likely resulted in compen-

sated cardiac insufficiency. Histopathology confirmed the 

cardiac lesions related to necrosis and inflammation (zonal 

nonsuppurative myocarditis) that have also been associated 

with chagasic lesions.17–20 In summary, this short report 

Figure 2 Electrocardiographic abnormalities found in a 4-year-old dog from 
Malinalco infected naturally with T. cruzi. Electrocardiographic recordings taken at 
25 mm/s. 1 mm = 0.04 seconds, 1 cm = 1 mV. Lead II recordings are shown. EKG 
shows right atrium conduction alterations as suggested by the peak shape P waves.

Figure 3 Morphologic alterations of chagasic heart from a 4-year-old dog from 
Malinalco infected naturally with T. cruzi. Heart morphology shows ventricular 
dilated cardiomyopathy (white arrow) and presence of pale areas indicates necrotic 
foci (black arrow).

confirmed cardiomegaly and right-side cardiac dilatation 

(Figure 3). Some white bands and foci on the epicardium, 

myocardium and endocardium, suggesting cardiac necrosis, 

were seen over the right ventricle, apical region and left ven-

tricle. Hepatomegaly, hepatic congestion and enlarged lymph 

nodes were also found. Histological evaluation demonstrated 

severe multizonal mononuclear infiltration in myocardium 

interstice, discrete fibrosis (Figure 4a) and amastigotes nests 

surrounded by mononuclear cells (Figure 4b). Other findings 

included sinusoids hepatic congestion of the central vein, 

vacuolization of hepatocytes, severe spleen congestion and 

diffuse lymph nodes hyperplasia. No macroscopic or micro-

scopic lesions were found in digestive tract.

A B

Figure 4 Heart histopathological findings from a 4-year-old dog from Malinalco 
infected naturally with T. cruzi. Heart tissue sections stained with hematoxylin and 
eosin. A) Note the infiltration of mononuclear cells (arrow) in myocardial section 
(40  ×). B) Amastigotes nest (arrow) infecting a cardiomyocyte surrounded by 
inflammatory mononuclear cells can be observed (100 ×).
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demonstrates the presence of T. cruzi infection and dilated 

cardiomyopathy in a dog from Malinalco, and suggests that 

the T. cruzi circulating in this region is pathogenic. Further 

epidemiologic studies should be conducted to determine the 

risk of T. cruzi infection for human and domestic animals in 

this tourist region.
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