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Abstract

Domestic animals in urban areas may serve as reservoirs for parasitic zoonoses. The aim of this study was to monitor
the parasitic status of household dogs in an urban area of Pinhais, in the metropolitan region of Curitiba, Parand State,
Brazil, after a one-year period. In May 2009, fecal samples, skin scrapings and ticks were collected from 171 dogs.
Questionnaires were applied to the owners (sex, age, environment and anthelmintic use). In May 2010, 26.3% (45/171)
of the dogs were fecal samples reanalysed. From the fecal samples, 33.3% (57/171) in 2009 and 64.4% (29/45) in 2010
were positive. The parasite species most observed were, respectively in 2009 and 2010, Ancylostoma sp., 66.7 and 44.8%,
and Strongyloides stercoralis, 26.3 and 3.4%. All the skin scrapings were negative, and no ticks or protozoa were found.
There was no statistical association (p > 0.05) between positive fecal tests and age, sex or environment. In 2009 alone,
dogs with a history of antiparasitic drug administration were 2.3 times more likely to be negative. A great number of
replacement dogs was noticed one year later. Therefore, isolated antiparasitic treatment strategies may have no impact
on parasite control, given the risk of introduction of new agents, thereby limiting the prevention strategies.

Keywords: Dog, parasitism, helminth, public health, zoonosis.

Resumo

Animais domésticos em dreas urbanas podem servir de reservatdrio para zoonoses parasitdrias. O objetivo deste
trabalho foi monitorar a situacdo parasitdria de cies domiciliados, apés um ano, em drea urbana de Pinhais, regido
metropolitana de Curitiba, Estado do Parand, Brasil. Em maio de 2009, foram coletadas amostras de fezes de
171 caes, realizados raspados cutineos e pesquisa de carrapatos. Foi aplicado um questiondrio aos proprietdrios (sexo,
idade, ambiente e uso de vermifugos). Em maio de 2010, 26,3% (45/171) dos caes tiveram as amostras de fezes
analisadas novamente. Das amostras de fezes, 33,3% (57/171) em 2009 e 64,4% (29/45) em 2010, foram positivas.
As espécies de parasitos mais frequentes em 2009 e 2010 foram, respectivamente, Ancylostoma sp. 66,7 ¢ 44,8% e
Strongyloides stercoralis, 26,3 e 3,4%. Todos os raspados cutineos foram negativos e nenhum carrapato ou protozodrio
foi encontrado. Nio houve associagio estatistica (p > 0.05) entre exame positivo ¢ idade, sexo ou ambiente. Somente
em 2009, caes com histérico de antiparasitdrios tiveram 2,3 vezes mais chance de serem negativos. Foi observada grande
substitui¢io dos caes apds um ano. Dessa forma, estratégias isoladas de tratamento podem obter efeito nulo quanto ao
controle de parasitas, haja vista o risco de introdu¢io de novos agentes, limitando estratégias de prevencao dos mesmos.
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Introduction

The excessive number of owned dogs hosting intestinal parasites
that have access to the streets in Brazilian urban areas may expose local
communities to contaminated feces in public areas (Robertson et al.,
2000). This has been reported as a risk factor for zoonotic infections
(CAPUANO; ROCHA, 2005). Dog endoparasites with occasional
human infection include Zoxocara canis and Ancylostoma sp., which
are the causative agents of visceral and cutaneous larva migrans,
respectively (BACHLI et al., 2004), and Cryptosporidium parvum,
Giardia lamblia and Dipylidium caninum, which may cause
gastrointestinal disorders (OLIVEIRA-SEQUEIRA et al., 2002).

Several studies conducted worldwide on dog endoparasites
have shown varying results. The rate of infection ranged from
2.4 t033.2% (9.8 + 13.1%) to Ancylostoma sp. and 0.7 to 33.6%
(11.5 + 11.4%) to Zoxocara sp. In surveys conducted in Australia,
Switzerland, Italy, Spain and Greece (NABAIS, 2008). Trichuris vulpis
infection was found to range from 15 to 20% in the United States
(BLAGBURN et al., 1996). In South America, a few studies in
Colombia, Venezuela, Argentina and Chile have shown similar
widely ranging results (NABAIS, 2008; FONTANARROSA et al.,
2006; LOPEZ et al., 2006), with Ancylostoma spp. infection
ranging from 1.8 to 61.1% (22.4 + 26.3%) and Toxocara spp.
from 2.5 to 55% (19.9 + 23.7%).

A review performed by a study in Brazil verified the status
of fecal parasitism in dogs in several cities in the southern
region (Porto Alegre and Londrina) and the southeastern region
(Vigosa, Uberlandia, Sao Paulo, Aragatuba, Espirito Santo
do Pinhal, Botucatu and Monte Negro) (LABRUNA et al.,
2006). The highest frequency observed in this study was for
Ancylostoma spp. infection, ranging from 13.5 to 79.1%, followed
by Toxocara spp., from 5.5 to 39.0%, Trichuris vulpis, from
0.0 to 70.0%, and Dipylidium caninum, from 0.0 to 8.3%.
Another, other studies were conducted in the central-western region
(Goiania), southern region (Itapema, Porto Alegre, Curitiba and
Rio Grande) and southeastern region (Praia Grande and Lavras),
showing Ancylostoma spp. infection ranging from 9.2 to 93.7%,
followed by Trichuris vulpis, from 3.25 to 32.5%, Toxocara spp.,
from 1.2 to 23%, and Dipylidium caninum, from 0.26 to 1.9%
(SCAINI et al., 2003; LEITE et al., 2004; ALVES et al., 2005;
BLAZIUS etal., 2005; CASTRO et al., 2005; GUIMARAES et al.,
2005; LORENZINI et al., 2007).

All these previous studies were conducted on single-sample
prevalence of endoparasites in different dog populations. However,
no survey has previously been conducted on parasitism within
the same dog population over time. Accordingly, the aim of the
present study was to monitor the parasitic status of dogs after a
one-year interval in an urban area of Pinhais, in the metropolitan
region of Curitiba, southern Brazil.

Material and Methods

The survey for the present study was conducted over a two-day
period in May 2009 and again in May 2010, in the Bonilauri
neighborhood of the Alto Taruma district, city of Pinhais. The
city is located at latitude 25° 26’ 41” and longitude 49° 11’ 337,
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and is in the western part of the metropolitan region of Curitiba
(Figure 1). Pinhais has 112,852 inhabitants (IBGE, 2010), and
its human development index (HD]) is 0.815. This study received
technical and official support from the Zoonosis Control Center
(ZCC) of Pinhais and the fieldwork was done by 60 volunteers
and ZCC personnel. Since the study was approved by the city’s
Health Department as part of its yearly activities, dog owners
were officially informed house-to-house by health agents and
were encouraged to participate in the survey.

The Bonilauri neighborhood is a homogeneous settlement of
resource-poor people distributed in 380 households and was chosen
as the study area. The area has an estimated population of 826 people
and 297 dogs, with a dog-to-human ratio of 1:2.78 (PAMPUCH,
2008, personal communication). The number of sampled animals
with 5% confidence level (p < 0.05) was 168 dogs (FLEISS, 1981).
The houses were divided according to the number of blocks/streets
and number of houses per square meter, to ensure homogeneous
spatial distribution.

Permission forms were handed out to dog owners, who signed
them before animal sampling was done. A questionnaire was used
to obtain household and animal information (sex, age, street access,
characteristics of the dog’s living place and whether the dogs had
been given antiparasitic drugs at least once). The information was
stratified according to sex, age (up to year of age or over one year),
street access (yes or no), quality of the dog’s living place (excellent,
good, regular or poor) and antiparasitic treatment (yes or no).
All available animals belonging to the household underwent
fecal sampling, skin scraping and tick collection. The sampling
procedures were performed similarly in 2010, when the same
animals were sought, based on the original registration forms.

Brazil

ey Estado do
S4r Parand
Curitiba

Pinhais

Figure 1. Map of South America and the location of the cities of
Pinhais and Curitiba, state of Parand, Brazil.
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Fecal samples were collected directly from the dogs’ rectal
ampulla and around 1 g of feces was placed into a commercial
transportation tube containing 9% formalin (Paratest®, Diagnostek,
Sao Paulo, Brazil). Parasite eggs were observed under an optical
microscope and were identified in accordance with standard
techniques (MONTEIRO, 2011). All the animals were examined
for the presence of ticks and skin lesions and skin scrapings were
placed into a glass tube for further analysis.

1. Statistical analysis

The results were analysed with Epi-info (Epi-Info version 3.5.2,
Centers for Diseases Control and Prevention, Atlanta, USA). The
odds ratio was calculated for each parameter, and descriptive and
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chi-square analyses were performed at a confidence level of 5%
(p < 0.05). Maps were created using the ArcView software.

Results

Out of the total number of fecal samples obtained in 2009,
571171 (33.3%) was positive for at least one parasite. Among the
parasites, 66.7% were identified as Ancylostoma spp., 26.3% as
Strongyloides stercoralis, 14.1% as Trichuris vulpis and 10.5% as
Toxocara canis. When coinfection was evaluated, 86% was found
to be infected with only one, 8.8% with two and 5.3% with three
helminth species simultaneously (Table 1). In 2010, 64.4% were
positive for at least one parasite, and 58.6% of the samples were
identified as positive for Toxocara canis, 44.8% for Ancylostoma spp.,

Table 1. Results stratified according to the dogs’ sex, age, street access, living place and antiparasitic treatment, including positive and negative

results from 2009 and 2010, in the Bonilauri area of Pinhais, Brazil.

2009 2010
Positive Negative Total Positive Negative Total
n (%) n (%) n (%) n (%)

Males 36 (63.8) 56 (49.6) 92 14 (48.3) 7 (43.7) 21
Females 21 (36.8) 57 (50.4) 78 15 (51.7) 9 (56.2) 24
Not informed* 1 0
Total 57 (100) 113 (100) 171 29 (100) 16 (100) 45
OR/p 0.57/ 0.09 0.83/ 0.77
Age
Up to one year 19 (35.2) 23 (23.2) 42 5(19.2) 1(6.2) 6
Over one year 35 (65.8) 76 (76.7) 111 21 (80.1) 15 (93.7) 36
Not informed* 19 3
Total 54 (100.0) 99 (100.0) 171 26 (100.0) 16 (100.0) 45
OR/p 0.56/ 0.11 0.28/ 0.24
Street access
Yes 24 (42.1) 41 (36.3) 45 10 (38.5) 7 (43.7) 17
No 33 (57.9) 72 (63.7) 105 16 (61.5) 9 (56.2) 25
Not informed* 21 3
Total 57 (100.0) 113 (100.0) 171 26 (100.0) 16 (100.0) 45
OR/p 0.78/ 0.46 1.24/ 0.73
Living place
Excellent and good 22 (40.7) 42 (38.2) 64 10 (35.7) 7 (46.6) 17
Regular and poor 32 (59.2) 68 (61.8) 100 18 (64.3) 8 (53.3) 26
Not informed* 7 2
Total 54 (100.0) 110 (100.0) 171 28 (100.0) 15 (100.0) 45
OR/p 0.89/ 0.75 1.57/ 0.48
Antiparasitic drugs
Treated 24 (43.6) 70 (64.2) 94 19 (42,2) 11 (24,4) 30
Not treated 31 (56.4) 39 (35.8) 70 7 (15.5) 5(11.1) 12
Not informed* 7 3
Total 55 (100.0) 109 (100.0) 171 26 (100.0) 16 (100.0) 45
OR/p 2.31/ 0.01 0.81/ 0.76
Comparative between years 2.66/ 0.24

n = number of samples; *data not informed were not taken into consideration; OR = odds ratio; p = statistical significance at 5% level.
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10.3% for Toxascaris spp., 6.9% for Trichuris vulpis and 6.9% for
Dipylidium caninum. A total of 21/29 animals (72.4%) were
infected with only one parasite, 24.2% with two and 3.4% with
three species simultaneously.

No protozoan parasites were found in the samples, at either
sampling time. Skin scrapings were obtained from 30 dogs
in 2009 and 7 dogs in 2010, and all the results were negative.
No ticks were found at either sampling time.

The information regarding gender, age, outdoor access and
living conditions were not statically significantly different between
the positive and negative animals. Males and females were
equally likely to be negative in 2009, and although there was a
tendency for males to be more infected (p = 0.09), no significant
difference was found. Similarly, no gender differences were observed
in 2010 (p = 0.77). In addition, no differences between endoparasites
were found for any age (p = 0.11 and 0.24), for outdoor access
(p = 0.46 and 0.73) or for living place (p = 0.75 and 0.48), in
2009 and 2010 respectively. Dogs that were infected in 2009 had
a similar tendency to be infected in 2010 (p = 0.24), but dogs with
no history of anthelmintic treatment in 2009 were statistically
different (p = 0.01) and 2.3 times more likely to be infected than
were treated animals (Table 1).

Out of the sampled households, 34.6% in 2009 and 67.6% in
2010 presented at least one dog with endoparasites. The positive
and negative dogs per houschold in the 2009 and 2010 samplings
are presented in Figure 2. A total of 171 dogs from 150 houscholds
were successfully sampled in 2009, but only 45 (26.3%) of the
same dogs, from 37 households, were found in 2010 based on
the previous registrations. The main reason for not finding the
126 animals that were missing in 2010 were as follows: dogs whose
owners were not present at the house (30.2%); inadequate or
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Figure 2. Description of the Bonilauri area and the locations at which
dogs were sampled for parasitological tests in 2009 and 2010. Filled
squares correspond to positive animals in 2009 and empty squares
correspond to negative animals in 2009 Filled circles correspond to
positive animals in 2010 and empty circles correspond to negative
animals in 2010.
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insufficient sample obtained (21.4%); dog deaths (17.5%); dogs
with no signed permission (15.1%); owners who had moved out
of the neighborhood (9.5%), lost dogs (8.7%), aggressive dogs
(8.7%); and donated dogs (4.8%).

Discussion and Conclusion

The high rate of infected dogs at the two sampling times is
within the range found in previous studies in different regions of
Brazil (LEITE et al., 2004; ALVES et al., 2005; BLAZIUS et al.,
2005; LORENZINI et al., 2007). Ancylostoma spp. was also
one of the most prevalent parasite species in previous studies
(LORENZINI et al., 2007; LEITE et al., 2004; CASTRO et al.,
2005; GUIMARAES et al., 2005; BLAZIUS et al., 2005). The second
most prevalent parasite found in 2009 was Strongyloides stercoralis.
This result is different from most of the results found in the literature
in Brazil (LEITE et al., 2004; ALVES et al., 2005; BLAZIUS et al.,
2005; LORENZINI et al., 2007), but the same as in a study in
the city of Rio Grande (SCAINI et al., 2003). Trichuris vulpis
eggs were found in both 2009 and 2010, and similar results were
observed in Sio Paulo (OLIVEIRA-SEQUEIRA et al., 2002), Santa
Catarina (BLAZIUS et al., 2005) and Curitiba (LEITE et al., 2004).
Toxocara canis was the main helminth found in 2010, corresponding
to 58.6% of the number of eggs found. However, other studies
in Brazil have indicated widely ranging lower prevalence for this
parasite, from 1 to 11% (OLIVEIRA-SEQUEIRA et al., 2002;
SCAINI et al., 2003; LEITE et al., 2004; ALVES et al., 2005;
BLAZIUS etal., 2005; CASTRO etal., 2005; LORENZINI et al.,
2007). Only a single study has demonstrated similar prevalence,
of 70% (GUIMARAES et al., 2005).

No protozoan parasites were found at either sampling time,
thus differing from other studies in Brazil that have detected
protozoa. Giardia sp., Cystoisospora sp., Sarcocystis sp. and
Cryptosporidium parvum have been the protozoa most frequently
found (OLIVEIRA-SEQUEIRA et al., 2002; LEITE et al., 2004;
ALVES etal., 2005; BLAZIUS et al., 2005; LORENZINI et al.,
2007). Our data may reflect the low number of these parasites
in this area and the environmental effect of the fall season. No
animals presented diarrhea.

In urban areas, the most frequent tick species is
Rhipicephalus sanguineus (RIBEIRO et al., 1997). The absence
of adult ticks on the animals of the present study may have been
due to the seasonality of this species, since the study was conducted
in late fall, a period when R. sanguineus could be in the larval or
nymph stages (SOUZA, 2008), living in small cracks in concrete
or wood surfaces (DIPEOLU, 1982). Although fleas and lice are
important regarding transmission of zoonotic diseases, only a small
number of fleas (Crenocephalides sp.) and no lice were found in
the dogs of the present study.

Host characteristics relating to parasite burden, including
gender, age, street access, living place and antiparasitic treatment,
are still a matter of major controversy. Some studies, similarly to
the present one, have not found any statistical significance or
tendencies, either for males or for females (ALVES et al., 2005;
LABRUNA et al., 2006). However, males had higher parasite
burden in another study (FONTANARROSA et al., 2006). Most
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other studies have shown that dogs younger than one year of age
are more likely to be parasitized (OLIVEIRA-SEQUEIRA et al.,
2002; ALVES et al., 2005; FONTANARROSA et al., 2006;
LORENZINT et al., 2007), although a single previous study showed
that there was no statistical difference regarding age, similarly to
the present study (LABRUNA et al., 2006). We consider that this
factor may be dependent on the intensity of parasite infection and
the local conditions for the animals.

To the present authors’ knowledge, only a single study
has compared street access as a risk factor for parasite burden
(LABRUNA et al., 2006). That study presents results
similar to those of the present study, thus showing that both
the indoor and the outdoor environments may have been
contaminated with viable parasite eggs in these urban areas
(CHAVES et al., 2006; PRADO et al., 2001).

A history of antiparasitic drug administration may be a
significant single protection factor, as previously published
(XAVIER, 20006), thus indicating that periodic use of
anthelmintics may cause a reduction in helminth frequency
in dogs JORDAN et al., 1993; BUGG, 1999). To the present
authors’ knowledge, no study has previously been conducted on
the same animals over a period of time. However, the same dogs in
this drea were found only 26.3% in 2010, while the other 73.7%
were no found or had died or moved. Although this situation was
accounted for through using a questionnaire at the beginning of
the survey, the high turnover rate among the dogs in this area was
surprising. The high death rate (17.5%) may reflects the short life
expectancy of dogs in resource-poor areas, and we consider that
any intervention will only be successful when the strategies focus
on educating owners to take responsible care of their animals.

In conclusion, we have demonstrated that programs that
monitor animal health status are effective, and that even dogs
that did not have street access can become reinfected with parasite
species that are important from a public health point of view.
Annual application of antiparasitic drugs may not be sufficiently
effective for parasite eradication, with regard to both the parasitic
and the free-living stages, but it may significantly lengthen the
time taken for reinfection to become established, thus leading
to a safer environment. In addition, the high turnover among
the dogs in this area may reflect an attitude towards human and
animal health that is of great concern, since it may cause an influx
of new pathogens that can harm local communities.
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