Environmental contamination by parasitic forms in a socially
vulnerable community in southern Rio Grande do Sul state:
a serious public health problem
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Abstract

In Brazil, a significant percentage of the population lives without basic sanitation, experiencing so-called social
vulnerability. The fact that these people share the environment with animals promotes the establishment of zoonotic
parasitic infections, as well as the resultant parasitic cycles. Thus, parasites present in the environment must be
identified, so that control measures can be recommended. In this context, this study’s objective was to evaluate
environmental contamination by parasitic forms in a socially vulnerable community in southern Rio Grande do Sul.
A total of 100 soil samples collected from the community were processed by a sodium dichromate centrifuge-flotation
technique and analyzed by a compound microscope (40X objective) for the identification of parasite eggs, oocysts and
cysts. All points were positive for two or more parasites, with the identification of 33.59% non-identified coccidian
oocysts, Strongylida (25.4%), Ascaridida (21.31%), Trichuris spp. (8.19%), Toxocara spp. (3.27%), Amoebas (4.08%),
Dioctophyma renale (2.45%), and Giardia spp. (1.63%). The presence of parasitic forms in all points analyzed surpasses
other studies of environmental contamination carried out in the southern region of Brazil. In addition, the identification
of several parasitic forms with zoonotic potential is concerning, since it shows the possibility of parasitic transmission
to humans and other animals. In view of the results, the conclusion is that the environment analyzed is contaminated
by parasitic forms, constituting a serious public health problem. Therefore, implementing educational and preventive
measures in the community to control parasites is of crucial importance.
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Resumo

No Brasil, uma parcela significativa da populagdao ndo possui saneamento basico e vive em situagdo de vulnerabilidade
social, compartilhando o ambiente com animais, possibilitando o estabelecimento de infec¢des parasitarias zoondticas
e a manutengdo do ciclo dos parasitos. Assim, para que medidas de controle sejam preconizadas, torna-se necessario
a identificagdo dos parasitos presentes no ambiente. Neste contexto, este trabalho avaliou a contamina¢ao ambiental
por formas parasitarias em comunidade de vulnerabilidade social no sul do Rio Grande do Sul. Foram coletadas cem
amostras de solo da comunidade, que foram processadas pela técnica de centrifugo-flutuagdo em solugao de dicromato de
sodio e analisadas em microscdpio composto (objetiva 40X) para a identificagdo dos ovos, oocistos e cistos de parasitos.
Todos os pontos de coleta foram positivos para dois ou mais parasitos, sendo diagnosticados oocistos de coccidios
ndo-identificados (33,59%), Strongylida (25,4%), Ascaridida (21,31%), Trichuris spp. (8,19%), Toxocara spp. (3,27%),
Amebas (4,08%), Dioctophyma renale (2,45%), Giardia spp. (1,63%). A quantidade de formas parasitarias em todos os
pontos analisados supera a contida em outros estudos de contaminagido ambiental ja realizados na regido sul do Brasil.
Além disso, a identifica¢ao de diversas formas parasitarias com potencial zoonético é preocupante, pois evidencia a
possibilidade de transmissdo de parasitoses ao homem e a outros animais. Diante dos resultados, conclui-se que o
ambiente em questdo estda contaminado por formas parasitarias, constituindo um sério problema de satide publica.
Ressalta-se a importancia da implantagdo de medidas educativas e preventivas com a comunidade para o controle
dos parasitos.
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Introduction

Alarge part of Brazil's population still lack basic sanitation
and lives under social vulnerability (OMS, 2013). Domestic
animals can cohabit with humans in environments with poor
sanitary conditions (ROSA JUNIOR et al., 2012), causing an
increase in parasitic infections (ARAUJO et al., 2008), with
emphasis on companion animals that are important sources
of zoonotic parasitosis (BANETH et al., 2016).

According to the Brazilian Institute of Geography and
Statistics (IBGE), 44.3% of the households in the country have
atleast one dog, estimating a canine population of 52.2 million,
and a feline population of 22 million. The southern region of
Brazil presents the highest percentage of dogs (IBGE, 2015).
The municipality of Pelotas, southern Rio Grande do Sul state
(RS), has one domiciled animal for every two inhabitants
(DOMINGUES et al., 2015). Despite the numerous benefits
generated by living with animals (MACHADO et al., 2008;
VIEIRA et al., 2016), the possibility of disease transmission
must be addressed, especially diseases of parasitic origin
(MOSKVINA; ERMOLENKO, 2016).

Parasitized pets, such as dogs and cats, can contaminate
the environment, eliminating up to 20,000 parasitic eggs/
day (OLIVEIRA et al, 2007). The contamination by
parasitic forms in sandy soil is important, because sand is
able to retain water due to its porous structure, maintaining
temperature and humidity favorable for parasite
development (ROCHA et al.,, 2011). In addition, parasite
eggs may remain viable for a long time in the environment
and, consequently, expose humans and animals to the risk
of infection (Oliveira et al., 2007).

Studies indicate that there are millions of people affected
by parasites (ARAUJO etal., 2008; ALMEIDA et al., 2010),
with children being more susceptible due to their greater
contact with the soil and the practice of geophagy, which
increases the potential of infection due to accidental egg
ingestion (DESPOMMIER, 2003). Parasitic infection in
children may result in nutritional deficiencies, impairing
physical and mental development (GURGEL et al., 2005).

InBrazil, studieshave demonstrated the contamination of
parks and day-care center soils by gastrointestinal nematode
eggs in several cities (OLIVEIRA et al., 2007; ARAUJO
et al., 2008). This is also true worldwide (TRAVERSA et
al., 2014), especially in less financially favored regions
where health care is precarious (VISSER et al., 2011).
The studies highlight the presence of Toxocara spp. and
Ancylostoma spp., genera already described in soil samples
from public areas of Europe, the Americas, Africa, and
Asia (TRAVERSA et al., 2014). Parasites of the genera
Ancylostoma and Toxocara are responsible for causing,
respectively, cutaneous larva migrans, and visceral larva
migrans in humans. These zoonosis result in sequels
and economic losses with the diagnosis and treatment of
parasitized patients (PERUCA et al., 2009).

Due to the importance of parasitic infections,
the occurrence of parasites must be identified, both
quantitatively and qualitatively. Prophylactic and
educational measures must be established considering
the concept of “one health”, that is, interconnectivity
between humans, animals and the environment, and with
the collaboration of professionals from different areas
(CONRAD et al.,, 2013).

Investigation of these parasites in feces results in more
frequent diagnosis of zoonotic parasitic infections, which can
be confirmed by several techniques (COELHO etal., 2013).
However, environmental contamination must be
more researched. In this context, this study evaluated
environmental contamination by parasitic forms in a socially

vulnerable community of Pelotas, southern region of RS.

Material and Methods

The experiment was carried out in a socially vulnerable
community in Pelotas, a municipality located in the southern
region of Rio Grande do Sul (31°46’19”S, 52°20°33”W). The
soil samples were processed from July to August 2016. Many
animals were diagnosed with parasitic infections in this
area, where dogs and cats receive veterinary care through
an extension project of the Faculty of Veterinary (FaVet) of
the Federal University of Pelotas (UFPel).

Soil samples were collected from four community points
for the parasitological evaluation. At each point, 250 g of soil
from four angles and the center were collected. Collections
were obtained in the morning with a spatula, and samples were
stored in individual plastic bags, previously identified, placed
under refrigeration, and sent for parasitological analysis. The

twenty samples were divided in the laboratory according to
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the collection point, and each sample was fractionated into
five 6 g parts, totaling 100 samples. The material was processed
using the Caldwell & Caldwell Technique adapted by
Gallina et al. (2011), which consists of sample centrifugation-
flotation in sodium dichromate solution. Subsequently, all
samples were analyzed under a compound microscope at 40X

objective to identify parasite forms (eggs, oocysts and cysts).

Results and Discussion

In sample evaluation (n = 100), 100% positivity was
observed in all points of the community analyzed, revealing
contamination by eggs, oocysts and cysts of more than
one parasite at all points collected (Figure 1). Among the
positive samples, there were infectious forms of oocysts
of non-identified coccidia (33.59%), Strongylida (25.4%),
Ascarida (21.31%), Trichuris spp. (8.19%), Amoebas (4.08%),
Toxocara spp. (3.27%), Dioctophyma renale (2.45%), and
Giardia spp. (1.63%), as shown in figure 2.

Multiple contaminations have been reported in other
studies (OLIVEIRA et al., 2007; ROCHA et al., 2011).
Soil contamination by several species of parasites with
zoonotic potential is relevant since it shows the possibility
of parasitic infection transmission to humans and animals.
Another important fact is that parasite forms resist adverse
environments and situations, such as some chemicals, and
temperature and humidity variations, remaining viable
in the soil for lengthy periods. This resistance not only
increases the chances of infection of susceptible hosts but
also makes parasitic control difficult (TRAVERSA, 2011).

The most common parasite form was oocysts (33.59%).
However, not all species could be determined, and there is
a possibility that some oocysts were non-pathogenic. Other
protozoasuchas Amoebas,and Giardia spp. werealso observed.
The importance of the genus Giardia stands out among these,
as it may cause serious morbidity in patients, especially in
immunocompromised individuals, being considered a
relevant parasite in public health (FREGONESI et al., 2012). In
addition, Giardia cysts are resistant to environmental stresses
and conventional water treatments, being easily dispersed
through water (KARANIS et al., 2007).

O(1)Veterinary Ambulatory | Socially vy e
@ (2) Collected points Y Yuinerable Community

Figure 1 — Partial view of the city of Pelotas (1) and the
community area under social vulnerability,
(2) demonstrating the location of the Veterinary
Ambulatory, and the sites where soil samples were
collected for parasitological analysis

[

Figure 2 — Percentage of eggs, cysts and oocysts observed in soil samples from a socially
vulnerable community in southern Rio Grande do Sul state
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Eggs of parasites belonging to the order Strongylida
comprise several genera of animal and human gastrointestinal
nematodes. The occurrence of Strongylida in 25.4% of the
samples shows a significant environmental contamination
by these parasites since the larvae leave the eggs after 24 to
48 hours in the environment (BOWMAN et al., 2010), which
makes it undetectable by the technique. Ancylostoma spp. is
frequent in dogs and cats in Brazil (COELHO et al., 2011;
MARTINS etal., 2012). These parasites are notable for their
zoonotic potential and the possibility of causing Cutaneous
Larva Migrans Syndrome (BOWMAN et al., 2010). Humans
become infected through the penetration of the larvae
into the cutaneous tissue, where they do not complete the
cycle, but remain migrating in the skin causing intense
pain and pruritus (QUASHIE; TSEGAH, 2015). These
parasites are of significant importance for animals since
they determine conditions of intense anemia in massive
infection, as well as death in puppies due to acute infection
and severe anemia (EPE, 2009).

The presence of Ascaridida eggs (21.34%) can be
attributed to the presence of different hosts, since many
animal species circulate in the region, such as dogs, cats,
swine, horses, and some wild animals. Moreover, because
the community studied presents poor sanitary conditions,
the possibility that these eggs are of the species Ascaris
lumbricoides is not ruled out. This nematode is notable
for its high incidence in Brazil. In addition, worldwide
estimations are that more than 980 million people are
infected by this parasite (SILVA, 2011).

Toxocara spp. is a nematode that stands out because of its
high prevalence in canids (NEVES etal., 2014), cats (NIJSSE,
2016) and human populations (MACPHERSON, 2013).
The presence of Toxocara spp. eggs in 3.27% of the samples
can be associated with the fact that puppies carry a higher
parasite load, being considered important sources of
environmental contamination (FAN et al., 2013). However,
Toxocara spp. eggs were less frequent compared to other
studies carried out in the municipality of Pelotas, where
Villela et al. (2009) observed 24.1% of positive samples
on the banks of Laguna dos Patos. Gallina et al. (2011)
demonstrated it was the most frequent parasite egg (62%)
in the soil samples of a University Campus, while Moura
et al. (2013) found that it was the second most observed
parasite in public areas, confirming the presence in 8.8%
of the samples analyzed. Eggs of Toxocara spp. containing
infective larvae present in the environment can infect
humans, especially children (DESPOMMIER, 2003).

In humans, Toxocara spp. larvae migrate through tissues
causing toxocariasis, which can present itself as visceral
larvae migrans, ocular larvae migrans, and occult larvae
migrans (INAN et al., 2006).

The occurrence of Trichuris spp. eggs in 8.19% of
samples is like that of other soil studies developed in Pelotas,
which also observed the presence of this parasite in 14.7%
to 3% of the samples analyzed (TAVARES et al., 2008;
VILLELA et al.,, 2009; MOURA et al., 2013), making the
presence of this helminth in the municipality important.
Trichuris vulpis is a ubiquitous parasite with high
infection rates in domiciled and non-domiciled animals
(TRAVERSA, 2011). Although infrequent, humans may
become infected by the ingestion of embryonated eggs
present in the soil, food or fomites (DUNN et al., 2002).

The presence of D. renale eggs in 2.45% of samples can be
correlated to the presence of animals with dioctophimatosis
in the study area, since this parasitosis has been diagnosed
in dogs and cats in the same place and is more frequent in
animals with street access and less-selective eating habits
(KOMMERS et al., 1999). In addition, the community’s
geographic characteristics, mainly the high-water potential,
allows the appearance of paratenic (toads, frogs, and
freshwater fish), and intermediate (aquatic oligochaete
annelid) hosts of D. renale, since the area is located on the
banks of the Sdo Gongalo Channel. Such conditions also
allow the development of parasite eggs that require aquatic
environment and temperatures between 14 and 30 °C to
form first stage larvae (PEREIRA et al., 2006).

The prevalence of 100% of positive samples at the points
analyzed in this study surpasses other environmental
contamination studies carried out in the southern region of
Brazil. Tavares et al. (2008) verified a 33.33% positivity for
the soil analyses of 39 parks and housing complexes in the
city of Pelotas, with eggs of Toxocara spp., Trichuris spp.,
Strongyloidea, and protozoan oocysts. Villela et al. (2009)
evaluated 920 samples of sandy beach from Laranjal
(Pelotas, RS), 87% of which were positive for Ascaris spp.,
Toxocara spp., Trichuris spp., and Strongyloidea. Moura et
al. (2012) verified the frequency of parasitic contamination
of public areas of Pelotas, Rio Grande do Sul, Brazil. Of
the 400 samples, 176 (44%) presented at least one parasitic
form, especially eggs of hookworms and Toxocara spp.
Prestes et al. (2015) analyzed the contamination of parks
in six municipalities of southern Rio Grande do Sul
(Sao Lourenco, Turugu, Cerrito, Capao do Ledo, Pedro

Osodrio, and Jaguarao), selecting 10 parks and collecting
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100 samples in total. After analysis, 41% of the samples
were observed to be positive, with mainly Toxocara spp.,
followed by Strongyloidea and Ascaris spp.

At the study area, several people survive by collecting
waste, which is considered a social vulnerability. Many
children in the community directly coexist with dogs,
horses, cats, and swine. Rubble is improperly contained,
and most of the population has no piped water, garbage
collection, and sewage system. Therefore, the study area
has favorable conditions for the maintenance of parasitic
infections in the environment, and their dissemination to
the population. According to Vieira and Amarante (2011),
the socioeconomic and cultural level of a population is
directly related to the prevalence of parasites. High
infection rates in populations are related to factors such as
local climate, a high number of inhabitants per residence,
inadequate personal hygiene, and food habits, and lack of
basic sanitation (VISSER et al., 2011). These factors favor
and intensify the transmission and reemergence of parasitic
diseases between man, animal and the environment,
requiring a broader and unique view of health.

Environmental contamination by parasitic forms was
also observed in previous studies in other communities
under the situation of social vulnerability, evidencing the
potential for community residents’ exposure to infection.
The presence of eggs of Toxocara spp., hookworms, and
nematode larvae was evidenced in a fishing community
located in the municipality of Bonito, Mato Grosso do
Sul, Brazil, (BRILHANTE et al., 2013). The presence of
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