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Abstract

This study aimed at examining the prevalence of eggs and larvae of parasites — that may cause diseases to humans
and other animals — in the soil of public squares located on the shore of Laranjal beaches, in the Laguna dos Patos, in
Pelotas, Rio Grande do Sul state, Brazil. Four fieldwork trips — one per season — were taken to collect samples on six
squares built on the shore of these beaches. Five samples of soil were collected on every square on every fieldwork
trip. The material was processed by Caldwell & Caldwell’s technique. Four squares (66.7%) were positive for helminth
eggs and sample positivity was 8.3% (10). Toxocara spp. and Ancylostoma spp. were the main genera found in these
places. Even though prevalence was lower than the one observed by other studies which were carried out in the area,
helminths with zoonotic potential were found in the soil of the squares. It should be highlighted that measures to control
dogs in these areas must be implemented and public policies must be put forth to make pets’ owners and beach goers
aware of the need to mitigate environmental contamination.
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Geohelmintos no solo da Laguna dos Patos no Estado do
Rio Grande do Sul, Brasil

Resumo

Este estudo teve como objetivo analisar a prevaléncia de ovos e larvas de parasitos - que podem causar doengas em
humanos e outros animais - no solo de pragas ptblicas localizadas na orla das praias do Laranjal, na Laguna dos Patos,
em Pelotas, Rio Grande do Sul, Brasil. Quatro viagens de campo - uma por estagao - foram realizadas em seis pragas
construidas na orla dessas praias. Cinco amostras de solo foram coletadas por praca em cada saida de campo. O material
foi processado pela técnica de Caldwell e Caldwell. Quatro pragas (66,7%) foram positivas para ovos de helmintos e a
positividade da amostra foi de 8,3% (10). Toxocara spp. e Ancylostoma spp. foram os principais géneros encontrados
nesses locais. Embora a prevaléncia tenha sido menor que a observada por outros estudos realizados na area, helmintos
com potencial zoonotico foram encontrados no solo das pragas. Deve-se ressaltar que medidas para o controle de caes
nessas areas devem ser implementadas e politicas publicas devem ser concretizadas para tornar os donos de animais
de estimacgao e frequentadores destas praias, conscientes da necessidade de mitigar a contaminagdo ambiental.

Palavras-chave: Toxocara, Ancylostoma, helmintos, contaminagdo ambiental.

1. Introduction

About five billion people worldwide have been at risk
of infections transmitted by parasites found in the soil — or
whose biological cycle partially occurs in the soil —, called
geohelminths (Pullan and Brooker, 2012). These parasites
play an important role in the contamination of public places,
such as squares, beaches and parks (Pullan et al., 2011;
Pullan and Brooker, 2012; Nooraldeen, 2015).

It has been more common to see dogs and cats as
pets these days. These animals, mainly stray ones, are

Braz. J. Biol., 2020, vol. 80, no. 4 pp.839-843

potential transmitters of parasites that cause zoonoses to
humans (Campos Filho et al., 2008; Cassenote et al., 2011).
Helminths of genera Ancylostoma spp., Dipylidium sp. and
Toxocara spp. are some examples of parasites transmitted
by animals’ feces; their eggs and larvae may keep in the
environment for a long time and, consequently, affect
humans’ health (Labruna et al., 2006; Marques et al.,
2012). It becomes a serious problem for children since
they have direct contact with contaminated soil and less
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care for hygiene, a fact that makes them put their hands
and toys in their mouths when they play on the ground.
Besides, larvae of parasites may penetrate into their bodies
through the skin (Moura et al., 2013; Kumapley et al.,
2015; Periago et al., 2015).

Studies carried out worldwide have shown different
indexes of soil positivity on squares and recreation areas
as the result of parasites that have zoonotic potential
(Tarsitano et al., 2010; Saraei et al., 2012; Blaszkowska et al.,
2013). A study of sand samples from Laranjal beaches
which was conducted about two decades ago showed
positivity in 9.5% of samples under analysis, i. e., eggs
of Toxocara spp., hookworms, Trichuris spp. and Ascaris
spp. were found (Villela et al., 2009).

Therefore, after almost two decades, it is important to
examine the prevalence of eggs and larvae of parasites —
that may cause diseases to humans and other animals — in
the soil of public squares located on Laranjal beaches, in
the Laguna dos Patos, Pelotas, RS, Brazil.

2. Methodology
2.1. Area of study

This study was carried out in Pelotas, RS, Brazil, on
six public squares built on the shore of Laranjal beaches
(31°76°22.4S 52°22°76.9”W — Figure 1), called Santo
Antonio and Valverde. The area of study, which stretches
over 1,900 meters (1.9km), is one of the most visited places
in the Laguna dos Patos.

2.2. Study design

Areas which were visited by the population in search for
leisure and recreation for children were selected. Besides,
pet and stray dogs have free access to these places.

2.3. Collection of soil samples

Fieldwork trips were taken in the morning, in March
2016, June 2016, December 2016 and October 2017. Five
spots were selected on each of the six squares under study
(Figure 2) for the collection of soil samples. Priority was
given to the most visited places on the squares, such as

the playground (around swings and slides) and benches.
Samples (200 g) were collected by superficial soil scraping
(2 cm) with a spatula, put into plastic bags, identified
and taken to the laboratory of Human Parasitology in the
Biology Institute at the Universidade Federal de Pelotas
(UFPel) for analysis. It should be highlighted that certain
characteristics, such as stray dogs and pet ones, with their
owners, barriers that prevented animals from accessing
the place and feces in the environment, were observed.
Another factor that was taken into consideration was the
frequency in which every square was positive.

Processing and analysis of soil samples: Caldwell
& Caldwell’s technique adapted by Pessoa and Martins
(1988) was applied to diagnose parasitic forms. Aliquots
of 6 g soil (every sample) were weighed and diluted in
10 mL chlorinated solution (4-6% sodium hypochlorite
diluted in 30% distilled water). The sample was then
filtered through gauze, placed into a 15-mL test tube and
centrifuged at 2000 RPM for two minutes. Afterwards, the
supernatant was discarded and 10 mL sodium dichromate
(D=1.35 mg/DL) was added. The solution was centrifuged
again at 1500 RPM for three minutes.

Finally, the tube was filled with sodium dichromate
solution so as to form the meniscus on which the coverslip
is placed. After two hours — time needed for the suspension
of the material up to the coverslip —, samples were read
by an optical microscope, at 10x and 40x magnification.

Data analysis: Slides were read and results were
expressed by descriptive statistics. Values were described
as frequency (observed value - n), organized in tables and
analyzed by the Microsoft Excel® program. Statistical
comparison among groups (positivity on squares, dogs
on the site, feces when samples were collected, parasites
in the soil) was carried out by the chi-square test () and
values p < 0.05 were considered significant.

3. Results

Ten out of 120 samples prepared for reading were
positive, which meant 8.3%. Regarding general positivity
in the fieldwork, two squares (4 and 5) were found to be

PELOTAS

PARANUA:

Figure 1. Map of Brasil, Rio Grande do Sul state, southern Brazil, showing the location of the Pelotas and the Laranjal.
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Figure 2. Six squares on the shore of Laranjal beaches, in the Laguna dos Patos, Pelotas, RS, Brazil, where parasites were
evaluated in the soil.

Table 1. Data on stray dogs and animal feces collected on fieldwork trips to squares located on the shore of Laranjal beaches,
in the Laguna dos Patos, Pelotas, RS, Brazil.

1° Fieldwork trip 2° Fieldwork trip 3° Fieldwork trip 4° Fieldwork Trip
Squares
Dogs Feces Dogs Feces Dogs Feces Dogs Feces

01 +- -+ ++ ¥

02 -+ ++ -- -+

03 +- -- -- --

04 ++ -+ +- ++

05 ++ -+ ++ -+

06 + - ++ -+ 44+
B dogs, as well as feces, were seen on the squares on all
fieldwork trips (Table 1). There were no physical barriers,
% : such as fences, screens and containment structures, to
% restrict the access of dogs to the squares in any area under
g study (Figure 2). Square 3 was the only one where feces
:% ? where not seen on the fieldwork trips, but the statistical
é- methods under use found no significant difference among

o variables — feces, dogs and parasites in the soil.
= Concerning positivity in relation to months under
investigation, the highest one was found on the fieldwork
© TSquneol  Squneol  Seuantd  Squredd  Squnds  Squreds trip conducted in June (in winter), i. e., six sand samples

Figure 3. Frequency of positivity of relevant helminths in
health, considering the number of fieldwork trips (axis y) to
six public squares (axis x) on the shore of Laranjal beaches,
in the Laguna dos Patos, Pelotas, RS, Brazil.

free from parasitic contamination by the techniques under
analysis (Figure 3), whereas the others (66.7%) exhibited
medically important parasite eggs in at least one out of
four collections.

Considering 10 positive samples, 50% (5) had hookworm
eggs, 40% (4) had Toxocara spp. eggs and 10% (1) had
Toxascaris sp. eggs. It should be pointed out that stray
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were positive.

4. Discussion

Studies of frequency of parasites in the soil found in
different Brazilian regions and in the world have shown
environmental contamination of public places, mainly in
regions where there is poor sanitation (Maikai et al., 2008;
Santarém et al., 2009; Mello etal., 2011; Lima et al. 2017).
This study shows that the contamination index of public
squares on the shore of Laranjal beaches was 8.3% whereas
a previous study carried out on the same site found 9.5%
positivity in the soil (Villela et al., 2009). Therefore, even

841



Leon, L.F. et al.

after two decades, parasites with zoonotic potential were
found in that environment.

Comparison between results of this study and the
ones of the research conducted by Prestes et al. (2015),
who found 41% positivity in the soil of public squares in
six cities in the south of Rio Grande do Sul state, shows
that environmental contamination is lower on the squares
located on these beaches in the Laguna dos Patos. A reason
could be the fact that new layers of sand were placed on
the squares investigated by this study; thus, feces and their
traces were buried and environmental contamination was
restricted. In addition, because these beaches, which are
part of the Laguna dos Patos, are important touristic spots
in the south of Rio Grande do Sul state, they have their
squares often cleaned, mainly in summer.

Even though there is little difference between Toxocara
spp. and hookworms regarding eggs in the environment,
the latter were more frequent. It corroborates other studies
that state that this group is the most common parasite in
dogs and cats (Blazius et al., 2005; Leite et al., 2006;
Hernandez Merlo et al., 2007; Marques et al., 2012;
Lima et al., 2014). Finding eggs of these parasites means
that there are infected cats and dogs which wander around
these places (Okoye et al., 2011; Prestes et al., 2015;
Maciel et al., 2016).

In Pelotas downtown, public squares have also been
evaluated regarding parasitic contamination. They had high
levels of parasites of interest to public health (Moura et al.,
2013) and their positivity was significantly higher (44%)
than the one found by this study (8.3%). The authors
pointed out that contamination is directly related to stray
dogs and cats’ feces, since the high population of these
animals in the city results in increase in infectious forms
of helminths in the soil (Prestes et al., 2015).

Concerning the seasons, this study found that June was
the month with the highest environmental contamination.
It corroborates the study carried out by Habluetzel et al.
(2003), who observed that environmental contamination
was higher in the coldest months of the year. It may be
due to the fact that authorities are rather negligent and do
not show concern for these places in winter, when there
are fewer users.

5. Conclusion

Results of this study show that, even though the
environmental contamination index by parasites of interest
to public health was moderate, there is still risk of infection
in the areas under evaluation. Constant monitoring of
structural care for these squares is needed, besides control
and treatment of stray dogs, i. e., the administration of
anthelminthic drugs and the implementation of castration
programs.

Another basic issue refers to the use of educational
projects which aim at making users of these recreational
areas more aware of the situation. Thus, specific educational
material should be edited with suggestions, such as
cleaning children’s hands, feet and toys after they leave the
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playground, collecting trash and removing food remains
from the squares. These are simple measures which are
capable of decreasing the likelihood of environmental
contamination and infection by parasites significantly.
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