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Zoonosis in dogs and cats attended by the Birth Control Project:
Toxoplasma gondii, Leishmania spp. and Leptospira spp.,
serodiagnosis and epidemiology

Zoonoses em caes e gatos atendidos em Projeto de Controle de
Natalidade: Toxoplasma gondii, Leishmania spp. e Leptospira spp.,
sorodiagnostico e epidemiologia

Eloiza Teles Caldart'"; Caroline Constantino'; Aline Kuhn Sbruzzi Pasquali';
Aline do Nascimento Benitez'; Fernando Nakanishi Hamada'; Renata Cristina
Ferreira Dias'; Andressa Maria Rorato-Nascimento'; Elizabete Regina Marangoni
Marana*; Italmar Teodorico Navarro?; Nilva Maria Freres Mascarenhas?®;
Julio Cesar de Freitas®; Roberta Lemos Freire?

Abstract

Increasing human-animal proximity has also increased risks of zoonotic disease transmission. This
study measured the prevalence of anti-Toxoplasma gondii, anti-Leishmania spp. and anti-Leptospira
spp. IgG antibodies in dogs and cats attended by the Birth Control Project (BCP) from 2004 to 2012
to determine which environmental variables were significantly associated with infectious agents in the
study population. Blood samples from 271 dogs and 415 cats were collected by jugular or cephalic
venipuncture for serological analysis. Indirect immunofluorescence assays were used to detect anti-7
gondii and anti-Leishmania spp. 1gG antibodies and microscopic serum-agglutination tests were used
to detect anti- Leptospira spp. antibodies. Data tabulation and statistical analyses were performed using
Epilnfo (3.4.3). Among canine sera samples, 20.6% (56/271), 1.3% (3/236), and 21.6% (51/236) were
positive for 7. gondii, Leishmania spp., and Leptospira spp., respectively. Higher 7. gondii prevalence was
found in dogs of unknown breeding history (p=0.0009), those fed raw or undercooked meat (p=0.0101),
and those that did not receive the polyvalent vaccine (p=0.0147). There was no statistically significant
association between leishmaniosis and leptospirosis and variables evaluated in the epidemiological
questionnaire. Among feline sera samples, 20.9% (87/415) were positive for 7. gondii. The highest
prevalence rates were observed in felines that hunted rodents (p=0.0388) and that consumed untreated
water (p=0.0294). These results confirmed that ingestion of raw or undercooked meat, drinking
untreated water, and predation of rodents were important risk factors for 7. gondii infection. A low
Leishmania spp. serodiagnostic prevalence was observed. The most frequent Leptospira spp. serovars
were Copenhageni, Canicola, and Butembo.

Key words: Pets, population control, leishmaniasis, leptospirosis, toxoplasmosis

! Discentes Dept® de Medicina Veterinaria Preventiva, Universidade Estadual de Londrina, UEL, Londrina, PR, Brasil. E-mail:
eloiza.vet@gmail.com; caroline.const@hotmail.com; alinesbruzzi@gmail.com; aline.benitez@unifil.br; hashin82@gmail.com;
rcfdias14@gmail.com; andressarorato@gmail.com

2 Profs. Drs., Dept® de Medicina Veterinaria Preventiva, UEL, Londrina, PR, Brasil. E-mail: italmar@uel.br; freitasj@uel.br;
rlfreire@uel.br

3 Prof*, Dr*, Dept® de Clinicas Veterinarias, UEL, Londrina, PR, Brasil. E-mail: mascaren@uel.br

4 Técnico Laboratorial do Dept® de Medicina Veterinaria Preventiva, UEL, Londrina, PR, Brasil. E-mail: ermarana@uel.br

Author for correspondence

Recebido para publicacdo 07/04/14  Aprovado em 01/10/14 253

Semina: Ciéncias Agrdrias, Londrina, v. 36, n. 1, p. 253-266, jan./fev. 2015



254

Caldart, E. T. et al.

Resumo

A proximidade da relagdo homem-animal tem aumentado o risco de transmissdo de doencas de carater
zoondtico. O objetivo desse trabalho foi determinar a prevaléncia de anticorpos IgG anti-Toxoplasma
gondii, anti- Leishmania spp. e anti- Leptospira spp. nos caes e gatos atendidos pelo Projeto Controle de
Natalidade (PCN) nos anos de 2004 a 2012 e verificar a significancia estatistica de variaveis ambientais
e da populagdo de estudo a presenca dos agentes infecciosos. Amostras de sangue de 271 cdes e 415
gatos foram colhidas por venopun¢do jugular ou cefélica para a posterior obtengao dos soros. Estes
foram submetidos a técnica de imunofluorescéncia indireta para deteccdo de anticorpos IgG anti-7.
gondii e anti-Leishmania spp. e a técnica de soroaglutinagdo microscopica para detec¢do de anticorpos
anti- Leptospira spp. A tabulagdo dos dados foi realizada utilizando-se o pacote estatistico Epilnfo
(3.4.3). Dos soros caninos examinados, 20,6% (56/271), 1,3% (3/236) ¢ 21,6% (51/236) foram positivos
para T. gondii, Leishmania spp. e Leptospira spp., respectivamente. Encontrou-se maior prevaléncia de
anticorpos anti- 7. gondii em caes sem raga definida (p=0, 0009), em caes alimentados com carne crua
ou mal cozida (p= 0,0101) e naqueles que ndo receberam vacina polivalente (p= 0,0147). Nao houve
associagdo estatistica entre as variaveis avaliadas no questiondrio epidemioldgico para leishmaniose
e leptospirose. Dos soros felinos analisados, 20,9% (87/415) foram positivos para 7. gondii. Maiores
prevaléncias foram observadas nos felinos com habito de cagar roedores (p= 0,0388) e que ndo recebem
agua tratada (p= 0,0294). Os resultados obtidos confirmam a importancia dos fatores de risco ingestao
de carne crua ou mal cozida, ingestdo de dgua ndo tratada e predacdo de roedores para infecgdo por 7.
gondii. Demonstrou-se baixa prevaléncia ao sorodiagnostico para Leishmania spp. Os sorovares de

Leptospira spp. mais frequentes foram Copenhageni, Canicola e Butembo.

Palavras-chave:
populacional

Introduction

Increasing acquisition of pets and closer human-
animal relationships has increased the risk of
zoonotic disease transmission, making it important
to determine the prevalence of these diseases in
animal populations.

Toxoplasma gondii is an obligate intracellular
coccidia parasite with a facultative heteroxenous
life cycle (TENTER et al., 2000). Toxoplasmosis
is one of the most common parasitic zoonoses
worldwide (DUBEY, 1993) and, according to
Baneth et al. (1996), the parasite can infect all warm-
blooded animals. 7. gondii has diverse transmission
routes within and between host species. When
initially contracted during pregnancy, 7. gondii
can be transmitted vertically by tachyzoites that
pass through the placenta to the fetus. Horizontal
transmission involves different parasite life stages
such as ingestion of sporulated oocysts from the
environment or tissue cysts in animal flesh or
viscera (TENTER et al., 2000). However, the
epidemiological importance of each of these

Toxoplasmose, leptospirose, leishmaniose, animais de companhia, controle

routes depends on the population and environment.
Because they inhabit the same environments,
dogs and humans are similarly exposed to T
gondii; therefore, canine toxoplasmosis can be
considered an epidemiological indicator of the
risk of toxoplasmosis transmission to humans.
Domestic and wild cats are the only hosts capable
of shedding oocysts. According to Dubey et al.
(2012), seropositivity rates from 25.0 to 50.0%
among Brazil’s approximately 12 million cats
and consequent shedding of 1 million oocysts per
positive cat suggests that this country has worrying
high potential environmental contamination by
oocysts. Bresciani et al. (2008) found serology
to be a feasible, simple, and economically viable
diagnostic method for measuring seroprevalence.
Furthermore, the authors observed that indirect
immunofluorescence (IFA)
commonly used in toxoplasmosis epidemiological

assays are  most

studies.

Leishmaniasis, affecting twenty million people
globally (DUJARDIN et al., 2008), is caused by
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members of the genus Leishmania (Kinetoplastida:
Trypanosomatidae), protozoa that infect multiple
species transmitted by
the bite of infected phlebotomine sandflies
(GRAMICCIA, 2011). Leishmania braziliensis is
the prevalent causative agent of American cutaneous
leishmaniasis (ACL) in South America and occurs
in every Brazilian state; autochthonous cases have

mammalian and are

been reported in the Vale do Ribeira, central, and
northern regions of Parana state (CASTRO et al.,
2007). According to Dantas-Torres et al. (2010),
there is still speculation concerning the role of
dogs as important ACL reservoirs; however there is
no doubt that dogs are good sentinels for disease
distribution and that the primary reservoirs are
small wild rodents. Serological methods including
IFA and enzyme-linked immunosorbent assay
(ELISA) are widely used for laboratory diagnosis,
(GRADONI; GRAMICCIA, 2008).

Leptospirosis, caused by the

Leptospira interrogans, is an important zoonosis

spirochete

that can affect mammalian species including dogs,
rodents, cattle, sheep, goats, pigs, and horses.
Leptospires can survive in humid environments
such as soil, mud, groundwater, streams, and
rivers. Humans and animals are infected by direct
contact with infected animal urine, typically canines
and rodents, or by indirect contact with water
contaminated by these bacteria (MONAHAN et
al., 2009). The disease has a worldwide distribution
and can cause systemic infections with clinical
presentations that vary according to host species
and Leptospira spp. serovar (FAINE et al., 1999).
Brod et al. (2005), reported dogs to be the main
transmission reservoirs between humans and dogs
in urban environments; therefore, vaccination of
dogs is an important measure for leptospirosis
prevention and control (DUNN, 2001). Rodents are
permanent reservoirs of several Leptospira serovars,
leading to constant environmental contamination
by the pathogen. As a consequence, rodents are
a perpetual source of infection for humans as
well as other animal species (SANTAROSA et

al., 1980). Leptospirosis antibodies are most

commonly detected and Leptospirosis diagnosed by
microscopic serum-agglutination tests (MAT) using
live antigens.

The Birth Control Project (BCP) offered by the
Veterinary Medicine Course at the Universidade
Estadual de Londrina (UEL) offers low-cost
surgical sterilization of pets and an opportunity for
students to learn these techniques under instructor
supervision. Considering the zoonotic potential of
these etiologic agents, this study measured the anti-
Toxoplasma gondii, anti-Leishmania spp., and anti-
Leptospira spp. IgG antibody prevalence in dogs
and cats attended by the BCP at UEL from 2004
to 2012 and evaluated the statistical significance of
environmental variables associated with infectious
agents in the study population.

Material and Methods

This study was approved by the Ethics and
Animal Experimentation Committee and obtained
a favorable opinion (n°60/08) for execution of the
work.

Area and study population

The city of Londrina (23°18°36(8/51°09°460W)
is located in the northern region of Parana State,
a North-central mesoregion of Parana in southern
Brazil. It lies 610 m above sea level and has a
subtropical climate, with year-round rainfall
concentrated mostly during the summer months. It
has an average annual temperature above 21°C and
an estimated human population of 506,701 (IBGE,
2011). There are an estimated 127,677 dogs in the

city (ZULPO et al., 2012).

Animal sampling

Between March 2004 and July 2012, blood
samples were collected from 271 dogs and 415
cats from the Birth Control Project of Universidade
Estadual de Londrina and evaluated.
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Serum collection

Blood was collected by jugular or cephalic
venipuncture and stored at room temperature in
test tubes without anticoagulant until complete clot
retraction. The blood clot was centrifuged for 10
min at 1,000 g to separate the serum.

1FA

Canine serum samples were analyzed by IFA
to determine the prevalence of IgG anti-7. gondii
and anti-Leishmania spp. antibodies according
to Camargo (1974) and Oliveira et al. (2008),
respectively. IFA was performed on serological
samples from cats to determine the prevalence
of IgG anti-7. gondii antibodies. 7. gondii IFA
slides were prepared with RH strain tachyzoites;
samples with titers equal or higher than 16 were
considered positive for toxoplasmosis. Leishmania
spp. IFA slides were prepared using L. amazonensis
promastigotes; samples with titers equal or higher
than 40 were considered positive for leishmaniasis.
Dog and cat anti-IgG conjugates (FITC — Sigma)
were standardized for each reaction. Positive and
negative controls were included in all slides tested.
Samples considered positive were serially diluted
four-fold and two-fold for 7. gondii and Leishmania
spp., respectively, until they were no longer positive.

MAT

Serological diagnosis was performed using MAT
with 20 leptospirosis reference serovars: Australis,
Autumnalis, Bratislava, Butembo, Bataviae,
Canicola, Castellonis, Copenhageni, Cynopteri,
Fortbragg, Grippotyphosa, Hardjo, Hebdomadis,
Icterohaemorrhagiae, Panama, Pomona, Pyrogenis,
Shermani, Whitcombi, and Wolffi. Some canine
samples were not tested due to insufficient sample
volume. Feline samples were not tested because

cats are refractory to leptospirosis.

Antigen cultures were maintained at 28°C for 5
to 10 days in modified EMJH medium (DIFCO®

— USA). Serum samples able to agglutinate at least
50.0% of leptospires starting from titer levels of
100 were considered positive for leptospirosis.
The sera from positive animals were diluted two-
fold to determine the maximum positive dilution
(FAINE et al., 1999). Serovars with the higher
agglutination titers were considered the most likely
match (VASCONCELLOS et al., 1997). Samples
with co-agglutination at the highest dilutions were
considered reactive only to Leptospira interrogans
(ALMEIDA et al., 1994).

Research tools

Complete  epidemiological  questionnaires
were obtained for 42.0% of dogs and 39.2% of
cats and used for statistical analysis of variables
including species, sex, breed, weight, age, origin,
treated water consumption, raw meat or derivatives
ingestion, hunting habits, presence of rodents in the
house or neighborhood, sewage disposal, garbage
disposal, existence of local residential waste areas,
presence of garbage in the waste areas, rabies and
polyvalent vaccine status, and existence of flooded
areas around the residence.

Statistical analysis

Data tabulation was performed using Epi Info
(3.4.3, CDC, Atlanta, GA, USA). Differences
between proportions and statistical significance
were evaluated by chi-square (x?) or Fisher’s exact
tests with a 5.0% significance level.

Results

The canine population was 51.5% female, 69.5%
were of unknown breeding, 69.0% were between
one and eight years of age, 90.3% were from urban
areas, and 69.1% lived in a residence.

Of 271 dogs tested for anti-7. gondii antibodies,
56 (20.6%) had titers between 16 and 4,096.

Significantly higher toxoplasmosis prevalence was
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found in dogs of unknown breeding (p=0.0009),
those fed raw or undercooked meat (p=0.0101), and

those who had not received the polyvalent vaccine
(p=0.0147).

Of236 canine samples tested for anti-Leishmania
spp. antibodies, three (1.2%) had titers between 40
and 80. Among leishmaniasis-positive animals,
three were of unknown breeding, were of medium
size and two were male. Only one had a completed
epidemiological questionnaire, which indicated
the presence of a waste area close to the animal’s
residence. However, there was no statistical
association between leishmaniasis and the variables

evaluated in the epidemiological questionnaire.

(21.6%) were
considered positive for Leptospira spp. with

Fifty-one of 236 animals

titers between 100 and 12,800. The percentage
of samples that reacted with a single serovar was
88.3% (45/51). The Copenhageni serovar was
most prevalent, found in 9 of 45 samples (20.0%),
followed by Canicola and Butembo, detected in
8 samples each (17.8%) (Tables 1 and 2). It was
not possible to determine the most likely serovar
in 6 of 51 samples (11.7%) because they reacted
with more than one serovar. The distribution of
the most likely serovars by highest agglutinating
titer and collection year are presented in Tables

1 and 2, respectively. No statistically significant
association was found between leptospirosis and
epidemiological questionnaire variables.

We found that 39 dogs (14.4%) had antibodies
against only the protozoan 7. gondii, one (0.4%)
animal with antibodies against only Leishmania
spp., and 36 (15.2%) dogs with antibodies against
only Leptospira spp. Finally, 178 dogs (65.7%)
were negative by serodiagnosis for toxoplamosis,
leishmaniosis, and leptospirosis.

The feline population was 51.5% female, 85.3%
were of unknown breeding, 49.8% were between
one and eight years of age, 93.2% were from urban
areas, and 45.6% lived inside residences. Of 415
feline serum samples tested for anti-Toxoplasma
gondii antibodies, 87 (20.9%) had titers between
16 and 4,096. Higher prevalences were observed
in felines who hunted rodents (p=0.0388) and
consumed untreated water (p=0.0294).

Table 3 shows 7. gondii and Leishmania spp IFA
antibody titers. It is important to note that a higher
proportion of high IFA anti-7. gondii antibody
titers (256 and 4,096) was found in cats compared
to dogs. The annual prevalence of anti-7. gondii,
anti-Leishmania spp. and anti-Leptospira spp. 1gG
antibodies are shown in Table 4.

Table 1. Results of the most likely serovars and antibody titers for Leptospira interrogans obtained by microscopic
serum-agglutination test (MAT) performed in 236 dogs from the Birth Control Program of Universidade Estadual de

Londrina, Parané from March 2004 to July 2012.

Titer 100 200 400 800 1600 3200 6400 12800 Re(ﬁf:)”e
Autumnalis 1 1 2 (4.4%)
Bratislava 3 1 4 (8.9%)
Butembo 2 2 1 2 1 8 (17.8%)
Canicola 3 1 2 1 1 8 (17.8%)
Copenhageni 2 3 1 3 9 (20.0%)
Hardjo 3 3 (6.7%)
Hebdomadis 1 1 (11.1%)
Icterohaemorrhagiae 2 1 3 (6.7%)
Pomona 1 1(11.1%)
Pyrogenes 3 1 2 6 (13.3%)

Reactive 21 5 6 5 4 0 3 1 45
(%) (46.7%) (11.1%)  (13.3%) (11.1%) (8.9%)  (0.0%) (6.7%) (2.2%) (100.0%)
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Table 2. Distribution of the results of the most likely Leptospira interrogans serovars according to the year in wich the
analyzed serum was obtained from 236 dogs from the Birth Control program of Universidade Estadual de Londrina,
Parana, from March 2004 to July 2012.

Titer 2004 2005 2007 2008 2009 2010 2011 2012 Re(*};:)‘ve
Autumnalis 1(6.3%) 1(33.3%) 2 (4.4%)
Bratislava 1(12.5%) 1(6.3%) 1(33.3%) 1(33.3%) 4 (8.8%)
Butembo 3(37.5%) 1(6.3%) 2 (40.0%) 1(25.0%) 1(25.0%) 8 (17.7%)
Canicola 4(25.0%) 2(50.0%) 2 (50.0%) 8 (17.7%)
Copenhageni 5(31.3%) 1(33.3%) 1(20.0%) 2(50.0%) 9 (20.0%)
Hardjo 2(25.0%) 1(6.3%) 3(6.7%)
Hebdomadis 1 (25.0%) 1 (2.2%)
Icterohaemorrhagiae 1 (6.3%) 1(20.0%) 1 (33.3%) 3 (6.6%)
Pomona 1(33.3%) 1(20.0%) 2 (4.4%)
Pyrogenes 2(25.0%) 2 (12.5%) 1(25.0%) 2 5(11.1%)
Reactive 8 16 3 5 3 4 4 2 45
(%) (17.7%)  (35.5%)  (6.6%) (11.1%)  (6.6%)  (8.8%)  (8.8%)  (4.4%) (100.0%)

Table 3. Number of positive animals concerning the final anti-IgG antibody titers for Toxoplasma gondii and
Leishmania spp., obtained by indirect immunofluorescence assay in dogs and cats attended by the Birth Control
Program of Universidade Estadual de Londrina, Parana, from March 2004 to July 2012.

Toxoplasma Titer

: 16 64 256 1024 4096 Total
(271* canines)
N (%) = 27(482%) 18 (32.1%) 5(89%)  4(7.1%)  2(3.5%) 56 (100.0%)
Toxoplasma Titer 16 64 256 1024 4096 Total

(415* felines)
N (%) = 19 (21,8%) 17 (19.5%) 15(17.2%) 22(25.3%) 14 (16.1%) 87 (100.0%)

Leishmania Titer
(236* canines) 40 80 160 320 640 Total

N (%) = 2(66.7%) 1(33.3%)  0(0.0%)  0(0.0%)  0(0.0%)  3(100.0%)

* The number tested differ due to insufficient amount of sample.

Table 4. Seroprevalence of toxoplasmosis in dogs and cats and of leishmaniosis and leptospirosis in dogs attended by
the Birth Control Program of Universidade Estadual de Londrina, Parana, from March 2004 to July 2012.

Toxoplasma gondii Leishmania spp. Leptospira spp.
canine feline canine canine

n/N (%) n/N (%) n/N (%) n/N (%)
2004  12/30 (40.0%) 30/83 (36.1%) 1/24 (4.2%) 11/24 (45.8%)
2005  8/42 (19.9%) 10/59 (16.9%) 0/38 (0.0%) 17/38 (44.7%)
2006 0/1 (0.0%) 0/4 (0.0%) 0/1 (0.0%) 0/1 (0.0%)
2007 5/23 (21.7%) 7/57 (12.3%) 0/17 (0.0%) 3/17 (17.6%)
2008  11/52 (21.2%) 15/81 (18.5%) 1/50 (2.0%) 5/50 (10.0%)
2009  14/49 (28.6%) 11/49 (22.4%) 0/39 (0.0%) 4/39 (10.3%)
2010  1/27 (3.7%) 1/23 (4.3%) 0/25 (0.0%) 5/25 (20.0%)
2011 3/35 (8.6%) 10/38 (26.3%) 1/30 (3.3%) 4/30 (13.3%)
2012 2/12 (16.7%) 3/21 (14.3%) 0/12 (0.0%) 2/12 (16.7%)
Total 56/271 (20.6%) 87/415 (20.9%) 3/236 (1.27%) 51/236 (21.6%)

258
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Discussion

Dogs and humans sharing the same environment
have similar 7. gondii infection characteristics
(MEIRELES, et al., 2004). Seroepidemiological
studies of toxoplasmosis in dogs from rural and
urban areas in the Parana state show 20.8% (5/24)
to 84.1% (159/189) prevalence between 1992 and
2012. Freire et al. (1992) found a 75.9% (193/254)
prevalence and a higher percentage of infected
adult dogs visiting the Veterinary Hospital (VH)
at UEL. Garcia et al. (1999) studied dogs from
rural properties in the city of Jaguapitd, in the
same mesoregion as Londrina, and observed a
84.1% (159/189) positivity rate. Souza et al. (2003)
reported a 34.4% (46/134) seropositivity rate in
dogs from dairy farms in northern Parana by MAT,
in contrast to previous reports using [FA. Romanelli
et al. (2007) observed a 20.8% (5/24) prevalence in
dogs from rural properties in south-central Parana.
Silva-Filho et al. (2012) performed a study in
rural settlements of cities in northern Parana, de
Arapongas and Alvorada do Sul, and found an 82.2%
(139/169) prevalence and statistically significant
associations in cats aged <1 year living in the house
and in adult dogs. A second study, conducted by
Zulpo et al. (2012) with dogs that were patients
at the UEL VH, showed that 50.9% (57/112) were
positive by IFA. The 20.6% prevalence found in
this study is generally lower than reported by other
studies in Parand. Souza et al. (2003) studied two
different dog populations in the city of Sdo Paulo
and reported a total prevalence of 19.7% (219/1110):
5.2% (26/500) and 31.6% (193/610) among house
and stray dogs, respectively. In the present study,
all dogs were domiciled, 90.3% were from urban
areas, and 69.1% lived inside houses, all factors that
can reduce the risk of contact with environments
contaminated by sporulated oocysts.

Dubey et al. (2012) suggested that the higher
prevalence among stray dogs and those from rural
environments could be due to predation. The results
of this study confirm previous reports of raw or
undercooked meat as a risk factor for 7. gondii

infection (TENTER et al., 2000). The absence of
vaccination and unknown breed, also reported by
Moura et al. (2009), do not directly affect the risk
of infection; however these animals may belong to
owners with lower purchasing power or with less
health concerns regarding pets. Mineo et al. (2004)
speculated that differences in prevalence could be
associated with social standards, where owners with
greater financial resources can buy better quality
food (commercial diets) instead of feeding leftovers
or scraps of raw meat.

Domestic cats are increasingly common in homes,
especially apartments in urban Brazil (SERAFINI et
al., 2008). Studies performed in Brazil have verified
toxoplasmosis seroprevalence in different domestic
cat populations. In Parana, Garcia et al. (1999)
reported a 73.0% (119/163) prevalence among
cats in a rural area. A study conducted by Dubey et
al. (2004) of household felines in Santa Isabel do
Ivai, Parand, the location of the largest outbreak of
waterborne toxoplasmosis, revealed a prevalence
of 84.4% (49/58) using MAT. Of these animals, 53
were subjected to a bioassay and 37 (69.8%) were
positive. In Sao Paulo state, 25.3% (119/470) and
40.0% (80/200) prevalence were found among stray
cats (SILVA et al., 2002; MEIRELES et al., 2004)
and 17.7% (44/248) and 19.4% (37/191) among
house cats (LUCAS et al., 1999; LANGONI et al.,
2001), similar to the 20.9% prevalence in this study.

Domiciled cats with free access to the external
environment have the opportunity to hunt small prey,
making them more susceptible to 7. gondii infection
(ROBERTSON, 1998). Seropositivity rates in cats
in this study were not significantly associated with
their age. However, Cruz et al. (2011) reported a
prevalence of 16.3% (46/282) among healthy house
cats from veterinary clinics in Curitiba, Parana, and
found that seropositivity rates tended to increase
with age, an observation also reported by Garcia et
al. (1999). These findings are likely explained by
increased exposure to different sources of infection
and routes of transmission throughout their lives
(LUCAS et al., 1999).
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Dubey et al. (2012) reported that carnivore-
eating habits resulted in the majority of cats
infected shortly after weaning; infections resulted
in excretion of oocysts for 2 to 3 weeks and high
oocyst burdens. Silva-Filho et al. (2012) found
the presence of young cats to be associated with
increased risk of 7. gondii infection in humans, an
observation that was not true for adult cats. The
results from this study underscore the importance
of well-known previously reported factors such
hunting and consuming rodents and ingestion of
untreated water (TENTER et al., 2000). Lucas et
al. (1999) suggest that diets containing raw meat
and access to the external environment are equally
important factors in the occurrence of toxoplasmosis
in cats. Therefore, feeding cats commercial diets
and preventing them from hunting may reduce the
prevalence of toxoplasmosis in the feline population.

Leishmaniases  are  dynamic  diseases:
transmission routes change based on environmental,
demographic, and human behavioral factors that
alter the range and density of vectors and reservoirs
and increase the risk of human and animal exposure
to infected phlebotomine sandflies (GRAMICCIA,
2011; DUJARDIN et al., 2008). Desjeux (2001)
hypothesized that any environmental perturbation
can cause changes in the distribution of parasites
responsible for leishmaniasis. Studies performed by
Silva et al. (2008) in the Parana state and Oliveira et
al. (2000) in Londrina, found abundant Lutzomyia
whitmani, an important phlebotomine ACL vector.
Luz et al. (2000) found L. whitmani naturally
infected with L. braziliensis in the northern region
of Parana. Furthermore, Castro et al. (2001)
reported that this vector easily adapts to houses and
surroundings and is attracted to food, electric light,

and abundant organic material.

ACL seroepidemiological studies in northern
Parana have shown prevalence to vary between
4.4% and 55.2% from 1996 to 2012 among dogs
in rural and urban environments. Lonardoni et
al. (2006) and Silva-Filho et al. (2012) reported
19.0% (24/126) and 8.3% (14/169) prevalence,

respectively, among dogs in rural settlements in the
cities of Mariluz, Alvorada do Sul, and Arapongas.
Costa (2011) and Zulpo et al. (2012) studied animals
from urban regions and the outskirts of Londrina
and found 9.6% (13/135) and 11.6% (13/112)
seropositivity, respectively. The animals studied
by Costa (2011) lived in recycling sites and around
urban forests. Castro et al. (2007) studied several
cities in the northern part of the state, including
Londrina, and observed a prevalence of 18.4%
(39/212) using ELISA, in contrast to IFA used
by the studies described above. Reis et al. (2011)
evaluated urban dogs in Bela Vista do Paraiso, a city
characterized by a considerably forested urban area,
and found a prevalence of 45.4% (222/489) and
38.7% (189/489) by IFA and ELISA, respectively.

Besides northern Parana, the central and Vale
do Ribeira regions of Parana state are also endemic
for ACL. Castro et al. (2007) reported a 13.9%
(57/410) canine seropositivity rate in these three
endemic regions. This study found no significant
difference between environmental and health
variables, likely because only three dogs (1.27%)
were seropositive. Because this study population
consisted of clinically healthy animals undergoing
elective castration surgery, the observed prevalence
and antibody titers were easily obtained, which
suggests that false negative results might contribute
to the relatively low prevalence. Silva-Filho et al.
(2012) observed a statistical association between
prevalence and proximity of homes to the forest (up
to 200 m) in dogs from rural settlements.

Leptospirosis is a major zoonotic disease with
a worldwide distribution; it has been described in
a variety of warm-blooded vertebrates. Disordered
urban growth promotes sanitation problems and
a consequent proliferation of rodents, which are,
together with dogs, the main carriers and reservoirs
of leptospires in urban areas (GENOVEZ, 1996).
Dogs play an important role in human leptospirosis
epidemiology because of their proximity to humans
(WEEKES et al., 1997), their status as reservoirs
of serovar Canicola, and their ability to shed live

Semina: Ciéncias Agrdrias, Londrina, v. 36, n. 1, p. 253-266, jan./fev. 2015



Zoonosis in dogs and cats attended by the Birth Control Project: Toxoplasma gondii, Leishmania spp. and Leptospira ...

leptospires in urine for several months (AVILA et
al., 1998).

Several seroepidemiological studies have been
performed in Londrina and nearby municipalities.
Querino et al. (2003) found a prevalence of 25.0%
(40/160) in serological samples from unvaccinated
dogs with a clinical suspicion of infection at the UEL
VH. Benitez et al. (2010) serologically evaluated
stray dogs from the UEL campus and detected
21.2% prevalence (7/33). Benitez et al. (2012) also
reported 20.2% prevalence (132/653) in housedogs
from the city of Jataizinho. These regional results
generally agree with the findings of this study. The
epidemiological variables evaluated in this study
were not statistically significant compared to the
serological results.

The most common serovars were Copenhageni
(20.0%), Canicola, and Butembo (17.8% each),
similar to a report by Mascolli et al. (2002) in
dogs from Santana de Parnaiba that found 24.0%
Copenhageni and 20.0% Canicola and Hardjo
prevalence. Rats (Rattus norvegicus) are the main
reservoir of the Copenhageni serovar (ELLISON;
HILBINK, 1990). This serovar results in severe
illness with jaundice; dogs that recover excrete
leptospires in urine for variable amounts of time and
can be sources of infection (VENKATARAMAN;
NEDUNCHELLIYAN, 1993). The relatively high
prevalence of serovar Copenhageni suggests a need
for integrated rodent control programs that address
rodent extermination and health education in
addition to pest control (MASCOLLI et al., 2002).

Unlike this study, Benitez et al. (2010, 2012)
found the Canicola serovar to be most common in
Londrina and Jataizinho in Parana, Magalhdes et
al. (2007) performed a study in Belo Horizonte, the
capital of Minas Gerais state, and Araujo (2010)
studied animals of rural origin in Aragominas, a
city in Tocantins state. Rubel et al. (1997) found
free street access to be the most important risk
factor for canine leptospirosis, particularly serovar
Canicola infections. Dogs are the main host of

this serovar, which has adapted to renal tissue and
generally causes a mild clinical presentation and
shedding of leptospires in the urine for several
months (MAGALHAES et al., 2007); it is therefore
important to reduce canine transmission of this
serovar by preventing street exposure.

The Butembo serovar has reportedly lower
prevalence in canines compared to this study
(BLAZIUS et al., 2005; ARAUJO, 2010). Wild
animals have been identified as it natural hosts
(SANTAROSA et al., 1980); however, it has also
been reported in pigs and horses (FAVERO et al.,
2002).

The commercial canine leptospirosis vaccines
most commonly administered by veterinarians
contain bacterins from serovars Grippotyphosa,
Pomona, Canicola, and Icterohaemorrhagiae
(Vanguard®). MAT does not distinguish between
positive titers due to natural exposure and
vaccination; however, Greene et al. (2006) reported
positive titers lasted only three months after
vaccination. The epidemiological questionnaire
used in this survey included questions about
administration of the polyvalent vaccine, but not
the frequency or date of administration, an omission

that prevented useful analysis.

Conclusions

More than 90.0% of the animals attended by
the BCP are from urban areas of Londrina: nearly
70.0% of dogs and 45.0% of cats live inside their
houses and have direct contact with their owners.
Approximately 20.0% of the dogs and cats evaluated
were seropositive for 7" gondii. These results confirm
that ingestion of raw or undercooked meat, drinking
untreated water, and predation of rodents are
significant risk factors for infection. Serodiagnosis
showed low Leishmania spp. prevalence and no
statistically significant variables were identified.
The prevalence of anti-Leptospira spp. antibodies
was 21.6% and the most abundant serovars were
Copenhageni, Canicola, and Butembo.
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