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SUMMARY

To evaluate soil contamination by parasites in different developmental stages in public squares used as recreation and leisure 
areas for children in Belo Horizonte (MG, Brazil), 210 soil samples and 141 canine fecal samples were collected from 42 squares in 
the city. These samples were analyzed by the Caldwell and Caldwell technique and the Hoffman, Pons, and Janer technique. Of the 
samples analyzed, 89 (42.4%) soil samples and 104 (73.5%) fecal samples were contaminated with Ancylostoma sp., Toxocara sp., 
Trichuris sp., or Dipylidium sp. eggs; Giardia sp. cysts; or Isospora sp. oocysts. The commonest parasite was Ancylostoma sp., found 
in 85% soil and 99% fecal samples, followed by Toxocara sp., found in 43.7% soil and 30.7% fecal samples.
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INTRODUCTION

Pets play an important role in society because they promote 
the healthy development of children by augmenting accountability, 
sociability, and positive character traits6. In addition, the psychosocial 
effects of the relationship between man and dog are very beneficial, 
especially for people with special needs, such as the elderly and the 
disabled9,19. These factors justify the considerable increase in the number 
of dogs in society today. However, this close physical contact with 
humans may be an important factor in the spread of diseases and parasites 
harbored by these animals. A significant zoonosis is visceral larva 
migrans (VLM), which is a syndrome in humans caused by the aberrant 
migration of Toxocara larvae, an ascarid with cosmopolitan distribution. 
Another parasitic zoonosis prevalent in tropical and subtropical regions is 
cutaneous larva migrans (CLM), mainly caused by Ancylostoma spp. The 
larva migrans syndrome generally is related to the presence of animals, 
mainly dogs and cats, in places where the man can become infected, such 
as beaches, parks, and public squares. Sandboxes at playgrounds and 
kindergartens, can sometimes serve as sources of infection. Children are 
the most frequently involved group, playing with soil and sand, coming 
in direct contact with infective larvae of nematodes that cause CLM, or 
in the case of LMV, to ingest soil or to take lead to the mouth objects 
contaminated with eggs of Toxocara12,13.

Despite the high proportion17,18 of canine endoparasites that are 
potentially zoonotic, and therefore represent a significant risk to public 
health, there are failures7,8,24 in the control of these parasites, which 
leads to persistent environmental contamination, and consequential risk 

of infection to both animals and humans. The clinical manifestations 
in humans vary with the species of parasite, but include visual21, 
neurological15, dermatological14, respiratory3, and enteric11 involvement, 
and there is a further impact on public health and economy23. A study 
to determine the prevalence of each parasite is necessary for the 
development of appropriate preventive and control measures. The city 
of Belo Horizonte has a population of 2,420,000 inhabitants and an 
estimated canine population of 270,677, which is a ratio of one dog to 
8.24 inhabitants2, and little is known about the prevalence and control 
of canine parasites. Therefore, we designed this study to investigate soil 
contamination in public squares, which are leisure and recreation areas 
for children, with developmental stages of the canine parasites with 
zoonotic potential.

METHODS

The study was conducted between the months of March and 
September 2011. The regions north and south of Belo Horizonte have 46 
and 137 squares, respectively, according to information provided by the 
municipality. Of these squares, the 21 most frequented by local people 
were selected in each of the northern and southern regions of the city. 
Five “pools” of soil were collected from each of the 42 recreation areas, 
which weighed a total of 200 g and represented a soil sample. The feces 
of dogs were collected, with the aid of a spatula, and stored in plastic 
bags, which had been previously identified. Both samples, i.e., soil and 
feces, were placed in an isothermal box with ice packs and transported 
the same day to the Veterinary Helminthology Laboratory at the 
Institute of Biological Sciences, Federal University of Minas Gerais, for 
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examination. Soil samples were analyzed by the Caldwell and Caldwell 
technique modified by CORRÊA5 to detect eggs, cysts, or oocysts. For 
fecal analysis, the Hoffman, Pons, and Janner10 technique was used. The 
examination was performed under a light microscope with 10× and 40× 
objective lenses. The chi-square test was used to assess the association 
between the occurrence of parasites and the geographic location of the 
square from which the fecal and soil samples were collected. A p value 
of < 0.05 was considered statistically significant.

RESULTS

A total of 210 soil samples (105 each from the northern and southern 
areas) and 141 fecal samples (71, northern; 70, southern) were collected 
from March to September 2011. Of these, 89 (42.4%) soil samples (46, 
northern; 43, southern) and 104 (73.5%) fecal samples (55, northern; 49, 
southern) were contaminated. In the soil and fecal samples, Ancylostoma 
sp., Toxocara sp., Trichuris sp., and Dipylidium sp. eggs; Giardia sp. 
cysts; and Isospora sp. oocysts were found, as shown in Table 1.

Thirty-seven of the soil and 45 of the fecal samples showed 
associations between parasites, and a combination of Ancylostoma sp. 
and Toxocara sp. was most frequent (Table 2).

The chi-square test showed no significant difference (p = 0.4241) 
between the proportion of infected samples in the two areas studied 
(Table 3).

DISCUSSION

Several studies4,5,16 have been conducted on soil contamination with 
eggs, cysts, oocysts, and larvae of zoonotic parasites in public places 
of leisure, such as squares and parks. In this study, conducted in the 
squares of Belo Horizonte, we observed the presence of a large number 
of owned and stray dogs, which may explain the significant amount of 
feces in the environment. This observation is consistent with the findings 
of SERRANO et al. (2000)22, who evaluated the soil contamination by 
Toxocara sp. eggs in public parks in Peru and concluded that the most 
polluted parks were those with the most stray dogs.

A high percentage of Ancylostoma sp. eggs was observed in the soil 
samples, which is consistent with the results of ALMEIDA et al. (2007)1, 
who found Ancylostoma sp. in 83.3% of the samples from public squares 
in Cuiaba in Mato Grosso, Brazil.

The most common parasite in all samples analyzed was Ancylostoma 
sp., which is consistent with the findings of SCAINI et al. (2003)20, who 
confirmed environmental contamination of Balneário Cassino in Rio 
Grande do Sul, Brazil, and the findings of CAPUANO & ROCHA (2006)4 

in the municipality of Ribeirao Preto in Sao Paulo State, Brazil. In the 
fecal analysis, some associations between parasites were found; the most 
between Ancylostoma sp. and Toxocara sp., followed by Ancylostoma 
sp. and Giardia sp.; Ancylostoma sp. and Trichuris sp.; Ancylostoma 
sp. and Isospora sp.; and Ancylostoma sp., Giardia sp., and Trichuris 
sp. These associations are similar to those reported by CAPUANO & 
ROCHA (2006)4, who discovered six associations between parasites, and 
ALMEIDA et al. (2007)10, who observed two associations, Ancylostoma 
sp. and Toxocara sp., and Ancylostoma sp. and Trichuris vulpis. These 
results differ from those obtained by SCAINI et al. (2003)20, who reported 
frequent associations of Ancylostoma sp. and Trichuris sp., followed by 
Ancylostoma sp., Trichuris sp., and Toxocara sp.; and Ancylostoma sp. 
and Toxocara sp.

The frequency of Isospora sp. oocysts was 2.3% and 1.9% in soil 
and fecal samples, respectively, which was lower than that found by 
CAPUANO & ROCHA (2006)4. Similarly, no statistically significant 
differences were found in previous studies24 that grouped the squares of 
the city by regions. The most frequent parasites in soil and fecal samples 
of the squares of Belo Horizonte were Ancylostoma sp. and Toxocara 
sp., and the quantity, diversity, and associations between parasites were 

Table 1
Parasites found in contaminated soil and fecal samples of public squares in the 

municipality of Belo Horizonte, MG

Parasites Soil Feces

Ancylostoma sp. 85.0% (76/89) 99.0% (103/104)

Toxocara sp. 43.7% (39/89) 30.7% (32/104)

Giardia sp. 9.2% (8/89) 15.4% (16/104)

Trichuris sp. 8.0% (7/89) 6.7% (7/104)

Isospora sp. 2.3% (2/89) 1.9% (2/104)

Dipylidium sp. 1.1% (1/89) 0.9% (1/104)

Entamoeba sp. 0.0% (0/89) 0.9% (1/104)

Table 2
Associations between parasites in soil and fecal samples of the  

squares of Belo Horizonte

Association type Soil Feces

Ancylostoma/Toxocara 56.85% (21/37) 44.4% (20/45)

Ancylostoma/Isospora 2.63% (1/37) 4.6% (2/45)

Ancylostoma/Giardia 10.65% (4/37) 19.4% (9/45)

Ancylostoma/Trichuris 10.8% (4/37) 12.9% (5/45)

Toxocara/Trichuris 2.75% (1/37) 0.0% (0/45)

Ancylostoma/Giardia/Trichuris 0.0% (0/37) 1.85% (1/45)

Ancylostoma/Toxocara/Giardia 8% (3/37) 10.15% (5/45)

Ancylostoma/Toxocara/Dipylidium 2.63% (1/37) 1.85% (1/45)

Ancylostoma/Toxocara/Entamoeba 0.0% (0/37) 1.85% (1/45)

Ancylostoma/Toxocara/Trichuris 5.55% (2/37) 2.75% (1/45)

Table 3
Association between the presence of parasites in soil and fecal samples 

collected in public squares, grouped in two areas in the city of  
Belo Horizonte, MG 

Area
Soil / Fecal Samples

X² pValue
Positive Negative

North 101 75 0.639 0.4241

South 92 83
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greater in fecal than in soil samples. The results show the frequency 
of different parasites at all sites of collection (Table 1). Because the 
environment is an important focus of contamination and it allows for 
the persistence of viable eggs, there is a possibility of human infection, 
mainly infection of children playing on soil of public squares.

It is important that people be informed of the need to treat domestic 
animals and control animal breeding in order to minimize the number of 
stray animals, as domestic and stray animals are disseminators of zoonotic 
parasites. The importance of periodic control of gastrointestinal parasites 
in dogs, based on correct diagnosis and appropriate use of antiparasitics, 
should be emphasized.

RESUMO

Contaminação do solo em praças de Belo Horizonte, MG, por 
estádios evolutivos de parasitos de cães

Visando avaliar a contaminação do solo por estágios evolutivos de 
parasitos em praças públicas utilizadas como áreas de lazer e recreação 
infantil em Belo Horizonte (MG, Brasil) foram coletadas 210 amostras 
de solo e 141 amostras de fezes de cães em 42 praças do município. 
Estas amostras foram analisadas pelas técnicas de Caldwell & Caldwell, 
Hoffmann, Pons, Janer. Do total das amostras analisadas, 89 (42,4%) 
amostras de solo e 104 (73,5%) amostras de fezes estavam contaminadas 
com ovos de Ancylostoma sp., Toxocara sp., Trichuris sp. e Dipylidium 
sp.; cistos de Giardia sp; oocistos de Isospora sp., sendo o parasito mais 
freqüente Ancylostoma sp. com 85% no solo e 99% nas fezes, seguido 
por 43,7% no solo e 30,7% nas fezes de Toxocara sp. 
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