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Abstract

Toxocariasis is a parasitic zoonosis caused by the nematode Toxocara canis, and less 
frequently Toxocara cati, whose final hosts are the dog and cat, respectively. It is acquired by 
the ingestion of embryonated parasite eggs; the ingestion of meat from animals carrying cystic 
larvae plays a central role in this disease. The study was conducted in Ayapango, Mexico. 
Ninety-two sheep where used, of which 72 were females and 20 males. The total prevalence of 
anti-Toxocara antibodies was 15.21% (14/92), ranging from 17.24% in the one to six months 
age group to 14.28% in the group older sheep six months, with a higher percentage in females 
(19.44%) compared to males (5.0%), with a significant difference between positive males and 
females older than six months of age (Chi-square test = 4.22, P < 0.05). The prevalence of anti-
Toxocara antibodies in sheep suggests that a high number of animals are infected with Toxocara 
spp. The consumption of meat from paratenic hosts, including sheep, is considered a means of 
transmission of toxocariasis to humans.
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Toxocariasis is one of the most commonly reported helminth zoonotic infections 
throughout the world. Its main aetiological agent is the Toxocara canis nematode, and less 
frequently Toxocara cati, whose final hosts are the dog and cat, respectively (Rubinsky 
2004; Radman et al. 2006; Marino et al. 2011). It is acquired through the ingestion of 
embryonated eggs exposed to infected soil, geophagy, poorly washed hands, onychophagy, 
as well as the ingestion of vegetables with animal faeces and larvae encysted in the tissue 
of paratenic hosts (various animals) (Del Valle et al. 2002; Strube et al. 2013; Ferrero 
et al. 2014). These animals host hypobiotic larvae in the liver and other tissues, which can 
be transmitted to humans through the ingestion of raw or undercooked meat (De La Fé 
et al. 2006; Lescano et al. 2012). However, there is little information available on the 
prevalence of T. canis infection in humans trough paratenic hosts such as horses, sheep, 
birds, etc. (Alvarez et al. 2011). The objective of the present study was to determine the 
presence of Toxocara antibodies in sheep of Ayapango, Mexico State, Mexico.

Materials and Methods
This study was conducted from September to November 2013 in the municipality of Ayapango, Mexico 

(19°10’ N, 98°45’ W and 2,450 metres above sea level). Ninety-two sheep were used, within the age range 
from one to 24 months, of which 72 were females and 20 were males. Jugular venipuncture blood samples were 
taken to measure the level of anti-Toxocara antibodies. The selection of all of the animals included in this study 
followed random allocation criteria.

The anti-Toxocara IgG antibody levels were evaluated using a commercial kit SCIMEDX Toxocara Microwell 
Serum ELISA indirect format, using antigen excretion/secretion of Toxocara larvae 2, with a dilution of 1:64 
test samples, and using protein “A” conjugated to peroxidase. Reading of optical densities was conducted with 
a spectrophotometer (Victor WallacK 120) (Heredia et al. 2014), using a 0.3 cut-off point diopter for the 
positives. All the data obtained were registered to compare the prevalence between sexes and ages, using a test of 
Chi-square and ODDS ratio to measure the relative risk for the same variables, using a 95% confidence interval 
and significance of P < 0.05.
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Results

The total prevalence of anti-Toxocara antibodies was 15.21% (14/92), ranging from 
17.24% in the age group of one to six months to 14.28% in the group of sheep older 
than six months, with a higher percentage in females (19.44%) compared to males (5.0%). 
The frequency of antibodies was directly proportional to the age of the animals, with no 
significant differences between sexes in animals aged from one to six months. A difference 
was found in males (Chi-square = 4.58, P < 0.03) older than six months, yet none of 
the variables (age and sex) were shown to be a risk factor for the presence of antibodies 
against Toxocara (Table 1). A significant difference was found (Chi-square = 4.22, 
P < 0.03) comparing the differences between positives from different sexes in sheep over 
six months of age (Table 2).

Discussion

Literature data on the prevalence of Toxocara spp. in paratenic guests are limited; 
however, some studies of sheep report higher prevalence rates than those found in this 
study, such as the study by Lloyd et al. (2006) carried out in the country of Wales. Four 
hundred serum samples were evaluated with ELISA test reporting a T. canis antibody 
positivity of 13% in six-month-old sheep, which is still less than the 17.24% found in the 
present report. Ten-month-old sheep were reported to have a 16% positivity rate in the 
sample; and 31% positivity rate was found in 15-month-old sheep. Both values exceed 
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Table 1.  Seroprevalence of Toxocara canis association and risk factor between ages and sexes of sheep from 
Ayapango, Mexico, from September to November 2013.

 Positive  Negative Chi-square P-value OR P-value CI (95%)
 n = 14 n = 78
0 to 6 months
Males 1 (7.1%) 4 (5.1%) 0.08 0.7 1.42 0.76 0.14-13.6
Females 4 (28.5%) 20 (25.6%) 0.03 0.86 1.16 0.81 0.32-4.11
Over 6 months
Males 0 (0.0%) 15 (19.2%) 4.58 0.03 0.48 0.63 0.02-9.5
Females 9 (64.2%) 39 (50.0%) 0.28 0.59 1.8 0.32 0.55-5.85

OR - ODDS ratio, CI - confidence interval, P ≤ 0.05

 Table 2. Comparison between ages and sexes positive for Toxocara canis antibody in sheep from Ayapango, 
Mexico of September to November 2013.

Positive Males (20) Females (72) Chi-square P-value
Total 1 13 1.63 0.20
Under 6 months of age 1 4 0.008 1
Over 6 months of age 0 9 4.22 0.03

P ≤ 0.05



those found in our study of sheep older than six months (14.28%). In both studies an 
increase of positive samples in older animals was noted, which could be related to greater 
animal contact with infective forms of T. canis.

Kantzoura et al. (2013) found in a study conducted in Thessaly, Greece 42.9% 
seroprevalence of Toxocara canis in sheep (361/155), triple than that found by us. The 
authors attribute the prevalence to temperature and rainfall which facilitate incubation 
and subsequent dissemination of Toxocara eggs. Another mentioned risk drivers are the 
conditions such as the sheep’s feed; seroprevalence increases when animals graze and 
decreases when they are stabled.

A study carried out in Brazil on anti-T. canis antibodies in sheep reported that the overall 
prevalence of antibodies was 50.1% (183/365), which exceeds the number reported in this 
study, where it was found in 15.21% of the tested sheep in Ayapango, Mexico. The same 
study reported 6.01% of positive samples in the group aged one to six months and 61.2% 
in the group aged between 10 and 15 months, which is contrary to the results presented in 
this study where the sheep under six months of age had higher positive samples (17.24%) 
compared with samples from sheep over six months of age (14.28%) (Alvarez et al. 2011).

Another study in the south of Brazil, with 1,642 sheep serum samples, reported that the 
frequency of anti-Toxocara antibodies was 29.0% (477/1642), which is still higher than 
what was found in this investigation. These results indicate that infection by T. canis is 
widely distributed among sheep, representing a potential risk for human health (Muñoz 
et al. 2010; Overgaauw et al. 2013; Rassier et al. 2013).

The prevalence of anti-Toxocara antibodies in sheep suggests that a high number of 
animals are infected with Toxocara spp.; these animals can host hypobiotic larvae in 
the liver and other tissues that could be transmitted to humans by ingestion of raw or 
undercooked meat. In addition, transmission of larvae from meat to wild and domestic 
animals could perpetuate the parasites’ life cycle in their definitive hosts (Radman et al. 
2006; Alvarez et al. 2011). 

Consumption of meat from paratenic hosts, including sheep, is considered a transmission 
route of toxocariasis to humans (Salem and Schantz 1992). Plenty of studies have 
considered the consumption of raw or undercooked meat as a risk factor because of the 
Toxocara larvae (Alvarez et al. 2011).

The overall prevalence of anti-Toxocara antibodies (15.2%) in sheep in Ayapango, 
Mexico, is lesser than that reported in studies from other parts of the world. However, 
these results highlight a little-studied problem, which could participate in the perpetuation 
of toxocariasis in their final and paratenic hosts, including humans. Thus, monitoring the 
animals’ health status and providing guarantees regarding appropriate production and 
animal conditions is important.
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