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Abstract

Helminths and protozoa are examples of endoparasites that, during their biological cycles, can alternate between free-life
stages and parasitic stages in the environment. Pets, such as dogs and cats, live together with humans and play a significant
role in society; however, these animals may carry many parasites which, besides showing direct pathogenicity to the host,
represent risks to human health, as is the case with parasitic zoonoses. Public areas like parks, gardens, squares, and beaches
may offer risks to human users since these environments may contain feces deposited by parasitized dogs. This study verified
the occurrence of helminth eggs and/or protozoan cysts or oocysts in fecal samples collected from sand strips at the beaches
Armagdo do Pantano do Sul, Campeche and Morro das Pedras, in the south of Floriandpolis Island, Santa Catarina State
(SC), during the summer period. Pet feces were collected in the 2016-2017 summer season, from December 2016 to February
2017.In the Laboratory of Animal Parasitology (CCA/UFSC), fecal samples were processed based on Willis-Mollay flotation
technique and Hoffman sedimentation technique. Samples from all three analyzed beaches were positive for the presence
of parasites and fecal material was found along the seashore, sites where people freely walk barefoot. Of 104 fecal samples
collected, 45 (43.27%) were positive for one or more parasites. The greatest prevalence was found in Campeche Beach, which
had 72.22% positive samples. Ancylostomids were most prevalent, indicating that cutaneous larva migrans is likely to occur
in humans. Other parasites such as Trichuris vulpis, Toxocara spp. and Giardia spp. were also detected in coproparasitological
analyses. Based on the results, it was concluded that contamination of the beaches in Floriandpolis Island, SC, constitutes a
public health problem due to the possibility of zoonosis transmission. These results reinforce the importance of establishing
health programs for parasite control and education programs to elucidate the risks of transmission of these zoonoses to the
population, in an attempt to reduce environmental contamination risks at beaches of seaside resorts.
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Resumo

Helmintos e protozodrios sio exemplos de endoparasitas que, durante seus ciclos bioldgicos, podem alternar fases de
vida livre e de vida parasitaria no ambiente. Animais de companhia, como cées e gatos, possuem convivio direto com
o homem e desempenham importante papel na sociedade, porém eles podem carregar muitos parasitas que, além da
patogenicidade direta ao hospedeiro, representam riscos a saide humana, como no caso das zoonoses parasitarias.
A utiliza¢ao de areas publicas (como parques, jardins, pragas e praias) por estes animais pode oferecer riscos aos
frequentadores humanos, uma vez que pode ocorrer a deposigdo de fezes nesses ambientes por caes parasitados. Este
estudo investigou a ocorréncia de ovos de helmintos e/ou cistos ou oocistos de protozoarios em amostras de fezes
coletadas nas faixas de areia das praias da Armacio do Pantano do Sul, Campeche e Morro das Pedras, no sul da ilha de
Floriandpolis, Santa Catarina, Brasil, durante o periodo de verao. As coletas de amostra de fezes de animais domésticos
foram realizadas na temporada de verdo 2016-2017, de dezembro de 2016 a fevereiro de 2017. No Laboratério de
Parasitologia Animal (CCA/UFSC), as amostras de fezes foram processadas pela técnica de flutuagao de Willis-Mollay
e pela técnica de sedimentacao de Hoffman. Amostras colhidas nas trés praias analisadas mostraram-se positivas para a
presenca de parasitos. Material fecal foi observado ao longo de toda orla, locais em que as pessoas caminham livremente
e sem calgados. De um total de 104 amostras de fezes coletadas nas praias, 45 (43,27%) estavam positivas a um ou
mais parasitas. A praia do Campeche foi a que apresentou maior prevaléncia, com 72,22% de amostras positivas. Os
ancilostomideos, responsaveis pela larva migrans cutdnea em humanos, foram os mais prevalentes. Outros parasitas
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como Trichuris vulpis, Toxocara spp. e Giardia spp. também foram detectados nas analises coproparasitolégicas. Com
base nos resultados obtidos, concluimos que a contaminagdo das praias na Ilha de Floriandpolis, SC, constitui um
problema de saude publica, devido a possibilidade de transmissdo de zoonoses. Esses resultados reforgam a importéincia
da implantagdo de programas sanitarios de controle de parasitas e programas de educagdo que esclarecam os riscos de
transmissdo dessas zoonoses a populacao, a fim de reduzir os riscos de contamina¢ao ambiental nas praias de balnearios.
Palavras-chave: Zoonoses. Helmintos. Animais domésticos. Praias. Satde publica.
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Introduction

Pets, such as dogs and cats, live together with humans and
play a significant role in society, contributing to the physical,
social and emotional development of children and to the
well-being of their owners. However, both pet species can
harbor several parasites that are potentially transmissible to
humans. Special attention should be given to ascarids and
ancylostomatids, which affect dogs and cats worldwide,
considering their spread and risk to animal and human health
(MADRID etal., 2005; MATESCO et al., 2006; TRAVERSA,
2012; DANTAS-TORRES; OTRANTO, 2014).

From an epidemiologic point of view, by having free access
to recreation and leisure sites (beaches, parks, gardens and
squares), pets may contaminate the soil, releasing nematodes
eggs in their feces and posing risks to human users (MENTZ
et al., 2004; CAPUANO; ROCHA, 2006; SANTOS et al,,
2006; OLIVEIRA, 2007; SPOSITO; VIOL, 2012; VITALetal,,
2012). These eggs remain viable in the environment for lengthy
periods due to the consistency of their outer cuticle, exposing
the human population to the risk of infection and disease
development (NIJSSEetal.,2015).

Parasites affecting dogs and cats are widely distributed in
all regions of Brazil. In Manaus, Amazonas State, endoparasite
prevalence in stray dogs was 100%, of which 85% was for
hookworms (PEREIRA JUNIOR; BARBOSA, 2013). In the
Federal District, parasites of zoonotic potential were detected
in 25% of fecal samples collected from the domiciled dogs
and cats, streets and Zoonosis Control Center (VITAL et al.,
2012). In Salvador, Bahia, 54% of the samples collected from
beaches were contaminated with parasites, prevailing the genus
Ancylostoma spp. (SANTOS et al., 2006). In Cuiabd, Mato

Grosso, 50% necropsied catshad Ancylostoma braziliense and

other parasites of public health importance (RAMOS et al.,
2013). In Espirito Santo, 75% fecal samples from dogs of the
Zoonosis Control Center were positive for parasitic zoonoses
(ALVES et al., 2010). In Curitiba, Parana, Ancylostoma spp.,
Trichuris vulpis, Toxocara spp. and Giardia spp. were present in
fecal samples from dogs (LEITE etal.,2007). In the central area
ofthe major seaside resort in the south coast of Rio Grande do
Sul State, positive samples were around 71.3% for Ancylostoma
spp-» 32.5% for Trichuris and 9.3% for Toxocara spp. (SCAINI
et al, 2003). In Monte Negro Municipality, Rondénia,
approximately 84% of the dog samples were positive, especially
for Ancylostoma spp., Toxocara canis and Sarcocystis spp.
(LABRUNA et al., 2006). Nevertheless, some authors have
emphasized that few studies in the literature address this issue
related to beaches (BLAZIUS et al., 2006; MATESCO et al.,
2006; SANTOS etal.,2006).

Beach sand presents the epidemiological factors necessary
for the occurrence of parasitic diseases transmitted by animals:
weather conditions favorable to free-living stages of parasites
and many stray dogs walking freely on the beach promenade
and sand, resulting in waste accumulation (LEITE et al., 2006;
MATESCO et al., 2006). Studies conducted in Brazil and
other countries have found Ancylostoma spp., Toxocara spp.,
Giardia spp., and Trichuris spp. as the major canine parasites
of zoonotic importance (LEITE et al., 2006; LITTLE et al.,
2009; OVERGAAUW etal,, 2009; ALVES etal., 2010; CHEN
et al,, 2012; MARIANI et al., 2014; ROMERO et al., 2015;
VILLANUEVEetal,, 2015).

Ancylostoma spp. is the etiologic agent of cutaneous larva
migrans syndrome in humans, which is caused when infective
larvae of the nematode penetrate the skin of humans and
migrate through the subcutaneous tissue, leading to linear
and tortuous skin eruption (NUNES etal.,2000). A. braziliense
is most often implicated in dermatological lesions, and A.
caninum has been associated with eosinophilic enteritis and
suggested as a possible cause of diffuse unilateral sub-acute
neuroretinitis in humans. Other manifestations include
eosinophilic pneumonitis, localized myositis, folliculitis,
erythema multiforme, or ophthalmological manifestations
(BOWMAN etal.,2010).
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Toxocara spp.is the etiologic agent of visceral larva migrans
syndrome because of the migration of helminth larvae,
especially T. canis, through organs like lungs, brain, eyes and
liver (RUBINSKY-ELEFANT; FERREIRA, 2012). Trichuris
vulpis can cause anemia and diarrhea in dogs and the lesions
left by this parasite may lead to secondary bacterial infections
(VASCONCELLOS et al., 2006). For humans, Sakano et
al. (1980) and Mirdha et al. (1998) reported occurrence of
visceral larva migrans caused by T. vulpis, besides ulcers and
intestinal infections caused by the adult parasite.

Giardia spp. may have varied pathogenicity degrees. This
zoonotic protozoan leads to severe disease in puppies and
animals that are debilitated or present concomitant diseases,
of which diarrhea is most common (MUNDIM et al., 2003).
Clinical manifestations of giardiasis in humans include fatty
stools, flatulence, diarrhea and abdominal cramps, although
most cases are asymptomatic (ELBAKRI et al.,, 2014). Some
studies have found moderate frequency of cysts of Giardia spp.
in fecal samples from domestic animals in different regions of
Brazil (SILVA; ARAUJO, 2013; MOTA et al,, 2014).

Florianépolis is one of the main tourist destinations of
the country with more than 100 beaches and receives visitors
from several parts of the world during vacation periods, when
its population of 421,240 inhabitants doubles (IBGE, 2011)
The complementary law no. 94, in force since December 18,

2001, in Floriandpolis, aims to control and protect animal
populations, as well as prevent zoonotic diseases, and the
Municipal Secretariat of Health is responsible for its execution.
According to Article 8 of this law, presence of dogs, cats or
other animals is prohibited at beaches (FLORIANOPOLIS,
2001). However, at several beaches in the south of Floriandpolis
Island, many free-roaming dogs are seen, frequently without
any handler, and a great quantity of excreta can be easily found
on the sand strip.

Considering the lack of information and research about the
contamination degree of beaches in the south of Floriandpolis
Island, this study aimed to verify the prevalence of helminth
eggs and/or protozoan cysts and oocysts in fecal samples
collected from the sand strip of three beaches located in the

South region of Floriandpolis Island, Santa Catarina (SC).

Materials and Methods

During the study period, 104 fecal samples were
analyzed. Collections were made at the beaches of Armagao
do Pantano do Sul, Campeche and Morro das Pedras, located
in the south of Florianépolis Island, SC, Brazil (Figure 1).
The extent of beaches Campeche and Morro das Pedras
totals 7,500 m since there is no physical barrier dividing
these beaches. As to Armagao do Pantano do Sul, its extent
is approximately 2,500 m, totaling 10,000 m of sampled area.

Figure 1 - Geographic location of the municipality of Floriandpolis, Santa Catarina State, Brazil, and the
beaches of the present study
Source: Adapted from Brasil - Nossa marca ¢ a diversidade (2010), Floriandpolis — Mapa da Ilha de Santa

Catarina (2010) e Santa Catarina — um “Estado” de felicidade (2010)
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Sampling

To evaluate the prevalence of parasites contamination
at the beaches during the 2016-2017 summer season, fecal
samples were collected from December 2016 to February
2017, early in the morning, from the beach sand itself, as
well as from all nearby areas such as piers, promenades
and sidewalks that give access to the beach.

Fecal samples were stored in individual plastic bags
that were labeled (sample number and collection date
and site) and placed inside Styrofoam boxes containing
recyclable ice for transportation to the laboratory where
tests were conducted. Samples were transferred to well-
sealed plastic containers, added with preservative SAF
(sodium acetate, acetic acid, formaldehyde and distilled
water) and kept under refrigeration. Analyses were carried
out at the Laboratory of Animal Parasitology, Department
of Animal Science and Rural Development, Center for
Agrarian Sciences, Federal University of Santa Catarina
(UFSC) in Floriandpolis, SC, Brazil.

Early morning collections were prioritized to
prevent sun-dried samples. To standardize the physical
characteristics of feces, preventing excessively dried
samples, a photographic record was obtained of fresh feces,
slightly dried feces and moderately dried feces, and these
photos were subsequently used to classify the remaining

collected samples.
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Parasitological techniques

Two distinct techniques were used to analyze fecal samples:
Willis-Mollay flotation technique (MONTEIRO, 2011)
and simple sedimentation technique, known as Hoffmann
technique (HOFFMANN, 1987). For Willis-Mollay
technique, samples received Lugol stain to make Giardia spp.
Identification easier. Whenever necessary, morphometry of
parasitic structures was employed for identification.

Analyzing similar studies, we noticed there is no
recurrent pattern to determine the number of samples
necessary to estimate the population proportion.

According to Mourdo Junior (2009), determining the
sample size n is a dynamic process which may change
as data are collected and analyzed. One thing is sure: if
the n is sufficient to ensure that the sample represents
the population, such # is adequate. For fecal samples, we
adopted convenience sampling, i.e., using the available
elements or data (MOURAO JUNIOR, 2009).

Results

All three analyzed beaches, Armagdo do Pantano do Sul,
Campeche and Morro das Pedras, had positive samples for
presence of canine parasites, and fecal material was found
along the beach shore, at sites of access to the beach and at
sites where people freely walk barefoot (Table 1). Of 104

fecal samples collected, 45 (43.27%) were contaminated.

Table 1 - Helminth eggs and protozoan cysts in fecal samples collected from beaches in the south of Florianépolis Island, Santa

Catarina State, in the 2016/2017 summer season

Beaches Total of samples Positive samples Hookworms Giardia Toxocara Trichuris
Armacio do 51 15 13 0 0 3
Pantano do Sul
Campeche 18 13 12 2 1 3
Morro das Pedras 35 7 14 ! 0 7
Total 104 45 39 3 1 13
Prevalence - 43.27% 37.5% 2.88% 0.96% 12.5%

The analyzed beaches had highly different results.
Campeche showed the greatest prevalence, with 72.22%
positive samples. Morro das Pedras ranked second with a
prevalence value of 48.57%, and Armagao do Pantano do
Sul ranked third with prevalence of 29.41%.

Discussion

According to the global prevalence of intestinal
helminths and protozoa found in our study (43.27%),
infection level was high, if compared to other studies
conducted at Brazilian beaches (CASTRO et al., 2005;
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SANTOS et al., 2006), but apparently lower, if compared
to the prevalence superior to 60% found in other parts of
Brazil for beaches, areas close to beaches or central areas
of cities (BLAZIUS et al., 2006; LABRUNA et al., 2006;
ALVES et al., 2010; PEREIRA JUNIOR; BARBOSA, 2013).

Hookworms were most prevalent, which indicates
possible high risk of people acquiring cutaneous larva
migrans at beaches. Despite the methodological differences
among parasitological surveys carried out in Brazil,
Ancylostoma has consistently been reported as the most
frequent helminth genus in Brazilian dogs, as shown by
Coronato et al. (2012), in Ilha de Marambaia, Rio de
Janeiro State, where 91.9% samples were parasitized. In a
study carried out in Cuiaba, A. braziliense was the most
prevalent helminth in necropsies of cats from the Zoonosis
Center (RAMOS et al., 2013). This helminth also showed
high prevalence in a study performed in Rondénia (73.7%),
which evidenced great environmental contamination by
this parasite in urban areas (LABRUNA et al., 2006).

In the present study, prevalence of eggs of Toxocara spp.
(0.96%) was like that reported by Matesco et al. (2006) in
a study conducted at Ipanema Beach in Porto Alegre, RS,
where prevalence of eggs was low for Toxocara spp. (0.8%)
and high for Ancylostoma spp. (29.8%). According to Matesco
etal. (2006), these results indicate that the risk of infection by
cutaneous larva migrans is higher than that by visceral larva
migrans. However, these results may be underestimated as
adult dogs may develop resistance and the highest parasite
burdens and prevalence of patent Toxocara infections are
observed in puppies of dogs and cats less than six months of
age (DEPLAZES et al,, 2011). In different regions of Brazil,
numerous cases of visceral and cutaneous larva migrans have
been described for humans (MUSSO et al., 2007; SCHUSTER
et al,, 2013), and serological data have confirmed elevated
level of exposure of humans to Toxocara spp. (FRAGOSO
et al,, 2011; SOUZA et al, 2011; MATTIA et al., 2012;
MENDONCA et al., 2012; SCHOENARDIE et al., 2013).

Trichuris vulpis has a direct life cycle, and humans become
infected by having contact with embryonated eggs present on
thesoil contaminated by dogfeces (DICESARE etal., 2012). This
parasite of zoonotic importance was the second most prevalent
parasite and was presentin 11.54% contaminated samples. This
findingislike that obtained by Leite etal. (2006), in Itapema, SC,
where 13.9% of the stray dogs analyzed were contaminated by
this parasite. Inanother studyalso conducted on the coast of SC,
in Meia-Praia, Itapema, only 2% of the collected samples were
contaminated by Trichuris(BLAZIUS etal., 2006).
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Strains of Giardia spp. found in fecal samples from
dogs are potentially infective to humans and may cause
giardiasis. Thus, Giardia cysts released in the feces represent
an important source of contamination to humans and other
animals (SILVA; ARAUJO, 2013). Although the prevalence
found in this study was apparently low, Giardia transmission
from animal to human represents an imminent risk of
zoonotic transmission due to the domestic behavior of
dogs and cats with their owners (MOTA et al., 2014)

Recent studies on beach contamination by zoonotic
parasites along the extensive coast of Brazil are scarce,
which leads to certain negligence in infections by these
agents. Floriandpolis City Hall is aware of the cases of
cutaneous larva migrans among the human population
and has provided, through its Zoonosis Control Center,
an informative booklet (FLORIANOPOLIS, 2014).
This document emphasizes the importance of pets not
staying on the beach, owners collecting and correctly
discarding dog feces, as well as implementing health and
environmental educational measures to the population.
In Mexico City, control and prevention programs were
established by means of deworming campaigns and health
education to prevent fecal contamination in the soil,
water and food, encouraging responsible pet ownership.
A study on the recent situation of the city showed that
the endoparasite prevalence rates for the collected fecal
samples reduced (13%) but remain a potential risk factor
for humans (ROMERO et al., 2015).

Although the presence of stray dogs or dogs followed
by their owners on the beach is not permitted by law,
it was noticed at all studied beaches during sample
collection. It must be emphasized that in all beaches there
were signs prohibiting the presence of dogs on the beach;
however, no type of inspection by agents of the City Hall
or environmental organs was ever observed during the
study period. Either stray dogs or dogs with their owners
or handlers but without a leash had free access to leisure
sites shared by children and adults, frequently defecating
there. The beaches of Campeche and Morro das Pedras had
marked presence of stray dogs, which are often fed by the
population in the village and market close to the beaches,
but the physical aspect of such dogs suggests neglected
general health. A study carried out in the southeast of Brazil
revealed that most dog owners do not know the intestinal
parasite species of dogs, transmission mechanisms, risk
factors of zoonotic infections or specific prophylactic
measures (KATAGIRI; OLIVEIRA-SIQUEIRA, 2008).
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On the other hand, some countries allow dogs access
to beaches, imposing only some rules for public safety
and health, as is the case of Guernsey, an island located
in the English Channel, northwest of France. Guernsey’s
current legislation for dog control at the beaches dates
from 1992 and aims to define the owners’ responsibility
for the society; owners must remove any feces deposited
by their dogs, keep their dogs under control and respect
the prohibition period (STATES OF GUERNSEY, 2011).

The zoonosis control program must include mandatory
collection of feces and appropriate garbage cans available
for waste disposal, along with environmental monitoring.
An example of advance in public politics for the control of
zoonosis transmitted by pets can be seen at the beaches of
California, USA, which are managed by public entities and
have the presence of dogs officially prohibited in most of
the 1,100 kilometers along the coast of the state. However,
in other 60 beaches, the presence of dogs is legally allowed,
and the owners have total responsibility. The legislation on
collection of pet feces at the beaches emphasizes the risk of
environmental and water contamination, and several types
of garbage cans specific for waste disposal are available.
Water and environmental quality is monitored from a
sanitary point of view (FOSTER, 2006).

Veterinarians and health professionals play an
important role in disseminating information about the
forms of parasite transmission and zoonosis prevention.
According to Pereira et al. (2016), only 35.2% interviewed
owners did not know about parasitic zoonoses. The owners’
increased awareness of parasitic zoonoses must be added
to control measures to reduce the risks of infections
in pets and humans, which should be implemented by

veterinarians, using diverse resources such as informative
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