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Small populations of Virginia opossum (Didelphis virginiana) in western
Mexico are endangered by hunting and natural predators as well as by different
kinds of diseases. After two serological analyses using Serodia™ latex particle ag-
glutination and indirect haemagglutination (IHA) tests, 35 (53.03%) of 66 collected
opossums in two small towns in western Mexico were positive for the presence of
Trypanosoma cruzi. Twenty-eight of the 35 seropositive opossums had pathologi-
cal lesions: 11 had changes in only one organ, 13 in two organs, and four had
pathological changes in three organs. Splenomegaly was the most common find-
ing in the examined opossums, followed by hepatomegaly. These potentially fatal
pathological changes could contribute to the scarcity of the opossum population,
even leading to the extinction of this species in western Mexico.
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Trypanosoma cruzi, the causative agent of Chagas disease, has been fre-
quently reported in wildlife reservoir hosts. In Mexico, at least 30 animal species
can be infected with T. cruzi, including humans and dogs (Velasco-Castrejon and
Rivas-Sanchez, 2008). Many reservoir species have been reported from western
Mexico, one of the most epidemiologically important areas for the zoonotic
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transmission of 7. cruzi in the country (Carabarin-Lima et al., 2013). Species of
the genus Didelphis, reputed as one of the most important reservoir hosts for 7.
cruzi, are frequently in contact with human populations since they are ecological
generalists; therefore, they are adaptive to a wide range of habitats and climates,
including areas of urbanisation (Cruz-Salazar et al., 2014). Villagran et al. (2011)
reported some specimens of Virginia opossum (Didelphis virginiana) with patho-
logical changes in the digestive tract (megacolon and megaoesophagus) from
western Mexico. In many areas of Mexico, opossums are regarded as a threat for
chickens and hens, because they invade human farms to feed on poultry. Since
they also live in urban areas and look for food (e.g. stored corn and agave juice)
in human backyards, many people consider them a threat, especially because they
are aggressive when disturbed. Furthermore, in many areas of Mexico opossums
are usually hunted and eaten by humans (Cruz-Salazar et al., 2014). In addition,
since the average life expectancy of an opossum in the wild is 1.3 to 7 years, in
many areas of western Mexico their populations can turn over in as little as 4.8
years, as it has been recorded in some areas of the United States of America
(McManus, 1974). As a consequence, opossum populations are in danger of ex-
tinction in many areas of the Pacific coast of Mexico (Cruz-Salazar et al., 2014).

The aim of this study was to contribute to the knowledge on the effect of
T. cruzi infection on the organs of Virginia opossums, and to estimate the proba-
ble impact of this infection on the survival rate of Virginia opossum populations
in western Mexico.

In order to collect samples, Virginia opossums were searched in and around
two villages (San Gabriel 20.10N, 103.40W and Apango, 19.50N, 103.35W) in a
nearby geographic area of western Mexico to that area where inhabitants and
vectors have been previously reported as infected by 7. cruzi (Villagran et al.,
2011). Collections of Virginia opossums were carried out for two consecutive
nights for 12 months along 2015, by using 20 live traps (Tomahawk Live Trap
Co., Tomahawk, Wisconsin, USA). Traps were baited with a piece of bread cov-
ered with canned tuna fish conserved in oil (Villagran et al., 2011). Traps were
placed under trees at sunset and were checked at sunrise, since Virginia opos-
sums have nocturnal feeding habits (Cruz-Salazar et al., 2014). Collected ani-
mals were transported to the laboratory (Southern University Centre, University
of Guadalajara), where serological tests were performed in order to diagnose 7.
cruzi infection. Five to 10 ml of blood was collected from each animal and the
serum was separated. As serological tests, Serodia® (Latex Particle Agglutina-
tion, Fujirebio Diagnostics, Inc., Seguin, TX) (sensitivity of 100%, specificity of
99.8%) and indirect haemagglutination (IHA; Wiener Lab, Buenos Aires, Argen-
tina) (sensitivity of 77.8%, specificity of 99.8%) were applied to evaluate the
presence of anti-7. cruzi antibodies. In order to check the internal organs of the
seropositive opossums for the presence of lesions associated with 7. cruzi infec-
tion, they were anaesthetised with 0.25 mL/kg ketamine (PISA Lab, Mexico) in-
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jected intramuscularly (SAGARPA, 1999; Plumb, 2010). Subsequently, two short
(2 cm) incisions were carried out in the abdomen and chest areas of each speci-
men in order to endoscopically check its internal organs, by using an EG-45005
gastroscope (Fujifilm, Tokyo, Japan). All analyses included positive and nega-
tive controls with organ samples from previously studied opossums infected with
T. cruzi, preserved in Alglifen (Castrejon-Calderon, 2014). After the endoscopic
examination and closure of the incision, every animal was kept under surveil-
lance in an individual cage for three days, following the maintenance and care
regulations of the Norma Oficial Mexicana (SAGARPA, 1999). A serial number
was tattooed on the right ear of each opossum as an identification sign, in order
to avoid capturing and sampling the same individual twice. After the end of the
post-surgery period, every Virginia opossum was returned to its original habitat
and released.

Sixty-six Virginia opossums were collected during one year. Thirty-five
(53.03%) of them were seropositive for T cruzi. The Serodia” test detected 35
seropositive opossums, whereas the IHA test only detected 32.

Twenty-eight (80%) of the 35 seropositive Virginia opossums had some
anatomic/pathological changes: 11 specimens had alteration in one organ (cardi-
omegaly, megaoesophagus, hepatomegaly, megabladder), 13 had two affected
organs and four had three affected organs (Table 1).

Table 1

Percentage of pathological changes in opossums infected by Trypanosoma cruzi in western Mexico

Pathological changes Affected opossums

n (%)
Cardiomegaly 3(10.7)
Megaoesophagus 1(3.6)
Hepatomegaly 1(3.6)
Megabladder 1(3.6)
Splenomegaly 5(17.9)
Splenomegaly + cardiomegaly 7 (25.0)
Splenomegaly + hepatomegaly 6(21.4)
Splenomegaly + cardiomegaly + hepatomegaly 4(14.2)

The percentage of infected D. virginianus determined in the current study
in western Mexico (50.3%) was similar to the 52% prevalence observed in D.
virginianus from six southwestern and southern states of the USA (Brown et al.,
2010), to the 52% prevalence of infection obtained in this species from Campe-
che, Mexico (Tamay-Segovia et al., 2017) and to the 53.9% prevalence found in
D. virginianus from southeastern Mexico (Ruiz-Pifia and Cruz-Reyes, 2002),
which confirms the importance of the Virginia opossum as a reservoir of 7. cruzi
(Velasco-Castrejon and Rivas-Sanchez, 2008) in different geographic areas.
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More than 60% of opossums infected by 7. cruzi presented some kind of
potentially fatal organ changes (Fidalgo-Alvarez et al., 2003). In conjunction
with hunting by humans and depredation, these alterations might strongly con-
tribute to the highly reduced opossum populations in western Mexico. Some
complementary studies on factors affecting western Mexican populations of
opossums are necessary for estimating the risk of reduction of those populations
more accurately.
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