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Infection by Toxoplasma gondii and Leishmania spp. in humans and
dogs from rural settlements in Northern Parana State, Brazil

Infeccao por Toxoplasma gondii e Leishmania spp. em humanos e
caes de assentamentos rurais no Norte do Estado do Parana, Brasil

Mauro de Freitas Silva Filho'; Katia Tamekuni'; Roberta dos Santos Toledo!;
Renata Cristina Ferreira Dias'; Fabiana Maria Ruiz Lopis-Mori';
Regina Mitsuka-Bregan6?; Vanete Thomaz-Soccol®; Jodao Luis Garcia?;
Roberta Lemos Freire*; Odilon Vidotto*; Italmar Teodorico Navarro**

Abstract

The purpose of this study was to determine the seroprevalence of antibodies against Toxoplasma
gondii and Leishmania spp. in humans and dogs living in two rural settlements in northern Parana
State. An epidemiological questionnaire was applied to obtain socio-demographic information and
possible associations with the infections, and the data were analyzed using Epilnfo®. Blood samples
were collected from 216 humans and 169 dogs, and tested by indirect immunofluorescence assay. The
prevalence of toxoplasmosis in humans was 79.1% (171/216) and in dogs was 82.2% (139/169). Among
the variables analyzed for toxoplasmosis in humans the presence of young cats in the household (p =
0.031) and higher frequency with individuals > 18 years showed a significant association. A higher
frequency of seropositive was observed in dogs aged > 1 year. The prevalence of leishmaniasis in
humans was 7.4% (16/216) and in dogs was 8.2% (14/169). The variable presence of forest less than
200 meters from the residence had a significant association among both humans and dogs. Also for
dogs, there was association with the presence of organic matter (leaves) around the household. In
conclusion, it can be stated that there is a high spread of 7. gondii in both species and the occurrence of
anti-Leishmania spp. antibodies in humans and dogs indicates that there is transmission of Leishmania
spp. in these localities.

Key words: Toxoplasmosis, leishmaniasis, epidemiology, serology

Resumo

O objetivo deste estudo foi determinar a prevaléncia de anticorpos contra Toxoplasma gondii e
Leishmania spp. em humanos e cdes que vivem em dois assentamentos rurais no norte do Parana.
Um questionario epidemiolégico foi aplicado para obter informagdes sociodemograficas e possiveis
associagdes com as infecgdes, e os dados foram analisados pelo Epilnfo®. Amostras de sangue foram
coletadas de 216 pessoas e 169 caes, e testados por imunofluorescéncia indireta. A prevaléncia de
toxoplasmose em humanos foi de 79,1% (171/216) e em caes foi de 82,2% (139/169). Entre as variaveis
analisadas para toxoplasmose em humanos a presenca de gatos jovens no domicilio (p = 0,031) e maior
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freqiiéncia de individuos >18 anos mostraram uma associac¢do significativa. Uma maior frequéncia
de soropositivos foi observada em cdes com idade >1 ano. A prevaléncia de leishmaniose em seres
humanos foi de 7,4% (16/216) e em caes foi de 8,2% (14/169). A variavel presenca de floresta a menos
de 200 metros da residéncia apresentou uma associag@o significativa entre os seres humanos e caes.
Também para os cdes, houve associacdo com a presenca de matéria organica (folhas) em torno da casa.
Em concluséo, pode afirmar-se que existe uma grande propagacdo de 7. gondii em ambas as espécies
e a ocorréncia de anticorpos anti-Leishmania spp. em humanos e cées, indica que ha transmissdo de

Leishmania spp. nessas localidades.

Palavras-chave: Toxoplasmose, leishmaniose, epidemiologia, sorologia

Introduction

Toxoplasma  gondii infection (NICOLLE;
MANCEAUX, 1909) occurs by the ingestion of
raw or undercooked meat containing tissue cysts,
consumption of water and food contaminated
with oocysts or by transplacental transmission of
tachyzoites (TENTER; HECKEROTH; WEISS,
2000). Among the infected ones, a small percentage
develop clinical signs (DUBEY et al., 2007), most
serious cases, in general, are inimmunocompromised
individuals, ocular infection and congenital
transmission (TENTER; HECKEROTH; WEISS,
2000).

In Brazil, toxoplasmosis in humans has been
shown relevant in rural areas, with a higher risk
of infection, in general, due to their habits and
frequent contact with sources of infection (SOUZA
et al., 1987). In this context, rural settlements have
become areas of epidemiological importance for
T gondii, as they have a populational migration to
rural area.

Clinical disease caused by 7. gondii in dogs is not
frequent, but two forms of the disease are reported,
a multisystemic, with high mortality, particularly
affecting young dogs, and another located in the
central and peripheral nervous system (DUBEY;
LAPPIN, 1990).

American Cutaneous Leishmaniasis (ACL)
is present in all regions of Brazil and in Parana
State the disease has an endemic character, being
reported in 276 of 399 cities (LIMA et al., 2002).

Among the Leishmania species that cause disease

in humans, Leishmania (V.) braziliensis is the most
widespread in Parand, and wild rodents indicated
as probable reservoirs (BRASIL, 2007). Areas of
rural settlements draw the attention, by causing
environmental changes that can create risk factors
in ACL focus, such as: household close to the
forest, largest number of people in endemic areas,
clearing of capons to build houses or even for land
cultivation (LONARDONI et al., 2006).

In dogs, the reporting of infections by L.
braziliensis 1s common in endemic areas of Brazil,
including Northern Parana State (DIAS et al.,
1977; FALQUETO et al, 1986; MARZOCHI;
BARBOSA-SANTOS, 1988, REIS et al., 2011;
SESSA,FALQUETO, VAREJAO, 1994, SILVEIRA
et al., 1996a).

The aim of this study was to determine the
prevalence of anti-7. gondii and anti-Leishmania spp
in humans and dogs living in two rural settlements
in Northern Parana State and analyze the factors
associated to these infections.

Materials and Methods

The project was approved by the Ethics
Committee for Research in Human Beings (n°
124/07) and Animals (n°® 82/2006) at the State
University of Londrina.

Samples were collected from November 2006 to
October 2007 in two rural settlements located in the
Northern Region of Parana State, where the main
activities are beef and dairy cattle and diversified
agriculture.
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The sample size calculation was obtained using
Epilnfo (DEAN et al., 1994) in which was estimated
four people and two dogs per lot, so in a total of
154 lots, were calculated a total population of 616
humans and 308 dogs. The minimum sample to an
expected frequency of 50%, with an error of 5% and
a significance level of 5% was 237 humans and 171
dogs.

The
Immunofluorescence Assay (IFA) for detection of

samples were analyzed by Indirect
IgG anti-T. gondii and anti-Leishmania spp. The
samples were considered positive for toxoplasmosis
with a cutoff point of 1:16 (CAMARGO, 1973)
and for leishmaniasis with a cutoff point of 1:40
(MARZOCHI; BARBOSA-SANTOS, 1988).

A questionnaire was used to analyze the
epidemiological aspects, which included variables
such as: age, sex, habit of eating raw meat /
undercooked, presence of vegetable garden at
the property, kind of work, execute activity with
vegetable garden or garden, consumption of raw
vegetables, origin of the vegetables, presence of
dogs and cats in the household environment, have
young cats, slaughter of animals at the property,
presence of forest less than 200 meters from home,
frequency of peridomicile cleaning, amount of
organic matter in the peridomicile, kind of work of
the resident, used to visit area of forest, presence of
dogs in the house, and for dogs: habit of hunting,

visit in forest area, habit of following the resident
on daily activities, presence of characteristic lesion,
among others.

The analysis of association was performed
between the variables of the questionnaire and
seropositivity to infection, the chi-square (X°) or
Fisher’s exact test were used, with a significance
level of 5%. The magnitude of the associations was
verified by calculating the Odds Ratio (OR) and
the significance was determined for a confidence
interval of 95%.

Results

Blood samples of 216 humans (103 men and 113
women) and 169 dogs (125 males and 44 females)
were analyzed. The sample consisted of residents
aged six to 76 years (average=31.8, standard
deviation+=17.6). Among the households visited, all
had running water from artesian well or mine, with
most houses made of brick and sewage destined for
disposal by septic tank or dry.

The prevalence of anti-7. gondii antibodies
in humans was 79.1% (171/216) and, related to
dogs, 82.2% (139/169) were reagent (Table 1). The
prevalence of anti-Leishmania spp. antibodies was
7.4% (16/216) in humans, and 8.2% (14/169) in
dogs (Table 2).

Table 1. Distribution of anti-Toxoplasma gondii antibodies titers in serum samples of humans and canines analyzed by
indirect immunofluorescence assay, in two rural settlements in the Northern of Parana State, Brazil, 2007.

% of Titers
Species gﬁi:ft':le) 16 64 256 1024 4096
% (n/total) % (n/total) % (n/total) % (n/total) % (n/total)
Human 79,1 6,9 14,8 37,5 17,6 2,3
(171/216) (15/216) (32/216) (81/216) (38/216) (5/216)
Cantine 82,2 21,3 16,5 32,0 11,2 12
(139/169) (36/169) (28/169) (54/169) (19/169) (2/169)

Source: Elaboration of the authors.

Semina: Ciéncias Agrdrias, Londrina, v. 33, suplemento 2, p. 3251-3264, 2012

3253



3254

Silva Filho, M. F. et al.

Table 2. Distribution of anti- Leishmania spp. antibodies titers in serum samples of humans and canines analyzed by
indirect immunofluorescence assay, in two rural settlements in the Northern of Parana State, Brazil, 2007.

Titers
Species % of positive (n/total) 40 80
% (n/total) % (n/total)
Human 7,4 (16/216) 5,6 (12/216) 1,8 (4/216)
Canine 8,2 (14/169) 7,6 (13/169) 0,6 (1/169)

Source: Elaboration of the authors.

The analysis of epidemiological data presented
an association between the positivity to 7. gondii
with individuals >18 years (p = 0.0002), as well
as the presence of young cats (<1 year) at the
household (p = 0.031). There was no significant
difference between communities. There was also
no significant difference between genders; however
the seropositivity among women of childbearing
age, 10 to 49 years (LAURENTI et al., 1990), was
80.6% (Table 3). Among the respondents, 98.6%
(213/216) reported slaughter of animals at the
property for consumption and 89.3% (42/47) who
reported eating mainly chicken meat were reagent.

There was association of seropositivity of dogs
with age >1 year (p=0.011). There was no difference
between communities. Among genders or for the
others variables assessed by the epidemiological
questionnaire applied, no significant associations
were found (Table 4).

the
shown

of
statistically

leishmaniasis,
data has
significant difference for residences that were

Regarding analysis

epidemiological

located less than 200 meters away from the forest
(p=0.005). There was no significant difference
between the communities studied, gender, and age
group analyzed or between other variables studied,
with seropositivity (Table 5).

Among people evaluated, none had lesions
characteristic of ACL. Five people reported having
had cutaneous leishmaniasis and the treatment was
effective, but they were not reagent to [FA, one of
them reported to have been cured a year ago, with
low serological reaction (1:20 dilution), not being
considered positive. The others reported having
suffered infection between five and 17 years, with
a single lesion.

For dogs was significant the presence of forest
less than 200 meters from the house (p=0.036),
habit of the owner to maintain organic matter
(leaves) peridomiciliary (p = 0.034) and the
presence of characteristic skin lesions, despite the
few cases, was also significant (p = 0.018). There
was no statistically significant difference between
communities, genders, age (>1 year or <1 year) or
for the other variables analyzed (Table 6).
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Table 3. Analysis of variables associated to the presence of anti-Toxoplasma gondii antibodies in humans of two rural
settlements in the Northern of Parana State, Brazil, 2007.

Variables Positive samples/ n (%) P Odds Ratio (CI 95%)
Rural Communities

Iraci Salete (Alvorada do Sul) 68/85 (80,00) 0,943 1,09(0,53<OR<2,29)
Dorcelina Folador (Arapongas) 103/131 (78,63)

Age

<18 years 47/73 (64,38) < 0,001 0,28(0,13<OR<0,58)
>18 years 124/143 (86,71)

Gender

Masculine 82/103 (79,61) 0,989 1,05(0,52<OR<2,14)
Feminine 89/113 (78,76)

‘Women

<10 years 4/8 (50,00) 0,117 NC*

>10 to <49 years 71/88 (80,68)

> 49 years 14/17 (82,35)

Type of work

Farming/ Cattle breeding 111/136 (81,62) 0,302 1,51(0,73<OR<3,09)
Domestic 59/79 (74,68)

Type of meat consumed

Bovine 61/76 (80,03) 0,079 NC

Pork 68/93 (73,19)

Poultry 42/47 (89,36)

Consumption of raw meat/ undercooked

Yes 29/31(93,55) 0,058 4,29(0,96<OR<27,76)
No 142/185 (76,76)

Taste raw meat

Yes 50/58 (86,21) 0,175 1,91(0,78<OR<4,84)
No 121/158 (76,58)

Presence of vegetable garden

Yes 115/145 (79,31) 0,917 1,03(0,48<0OR<2,19)
No 56/71(78,87)

Working in vegetable garden or garden

Yes 115/145 (79,31) 0,917 1,03(0,48<OR<2,17)
No 56/71 (78,87)

Consumption of raw vegetables

Yes 161/206 (78,16) 0,091° -

No 10/10 (100,00)

Origin of vegetables

Community 122/158 (77,22) 0,694 0,78(0,32<OR<1,88)
Outside community 39/48 (81,25)

Presence of felines

Yes 115/149 (77,18) 0,373 0,66(0,29<0OR<1,49)
No 56/67 (83,58)

Presence of young felines (<1 year)

Yes 45/51 (88,24) 0,031 3,04(1,09<OR<8,95)
No 69/97 (71,13)

Presence of dogs

Yes 134/173 (77,46) 0,302 0,56(0,19<OR<1,52)
No 37/43 (86,05)

Presence of reagent dog

Yes 101/135 (74,81) 0,177 0,45(0,14<OR<1,35)
No 33/38 (86,84)

a. Fisher’s exact test. b. NC — Not Calculated.

Source: Elaboration of the authors.
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Table 4. Analysis of variables associated to the presence of anti-Toxoplasma gondii antibodies in dogs from two rural
settlements in the Northern State of Parana, Brazil, 2007.

Variables Positive Samples/ n (%) P ?Cdld; Sl}/f:)tlo

Rural Communities

Iraci Salete (Alvorada do Sul) 68/84 (80,95) 0,271 0,57(0,22<0OR<1,45)
Dorcelina Folador (Arapongas) 75/85 (88,23)

Age

<1 year 18/27 (66,67)) 0,011 0,27(0,10<OR<0,78)
> 1 year 125/142 (88,03)

Gender

Male 104/125 (83,20) 0,906 0,94(0,55<0OR<1,60)
Female 39/44 (88,64)

Accompany in field activities

Yes 109/128 (85,16) 0,924 1,18(0,41<OR<3,34)
No 34/41 (82,93)

Habit of hunting

Yes 63/76 (82,89) 0,729 0,79(0,31<OR<1,98)
No 80/93 (86,02)

Presence of rats

Yes 89/106 (83,96) 0,932 0,87(0,33<OR<2,28)
No 54/63 (85,71)

Offer viscera/raw meat of slaughtered animals

Yes 93/110 (84,55) 0,126 2,11(0,83<OR<5,36)
No 46/59 (77,97)

Observe animal eating abortion

Yes 30/33 (90,91) 0,396 2,04(0,52<0OR<9,26)
No 113/136 (83,09)

Presence of felines

Yes 109/126 (86,51) 0,356 1,70(0,63<OR<4,54)
No 34/43 (79,07)

Presence of young felines (<lyear)

Yes 52/61 (85,25) 0,888 0,81(0,26<OR<2,54)
No 57/65 (87,69)

Source: Elaboration of the authors.
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Tabela 5. Analysis of variables associated to the presence of anti-Leishmania spp. antibodies in humans of two rural
settlements in the Northern State of Parana, Brazil, 2007.

Variables Positive Samples/ n (%) p ?Cc}dgs Sl:/:‘:)tm

Rural Communities

Iraci Salete (Alvorada do Sul) 5/85 (5,88) 0,671 0,68(0,2<OR<2,25)
Dorcelina Folador (Arapongas) 11/131 (8,40)

Age

<10 years 3/26 (11,53) 0,646* 1,78(0,37<OR<7,43)
11 to 76 years 13/190 (6,84)

Gender

Masculine 6/103 (5,83) 0,556 0,64(0,20<OR<2,00)
Feminine 10/113 (8,85)

Presence of wood less than 200m from the house

Yes 8/43 (18,60) 0,005 4,71(1,48<OR<15,03)
No 8/173 (4,62)

Frequency of yard cleaning

> 30 days 4/25 (16,00) 0,180 2,84(0,70<OR<10,75)
<30 days 12/191 (6,28)

Maintain organic matter (leaves) in the yard

Yes 10/112 (8,93) 0,531 1,60(0,51<OR<5,18)
No 6/104 (5,77)

Type of work

Farming/Animals 10/155 (6,45) 0,571 0,63(0,20<OR<2,07)
Domestic 6/61 (9,84)

Visiting wood area

Yes 7/98 (7,14) 0,900 0,93(0,30<OR<2,89)
No 9/118 (7,63)

Habit of fishing or swimming

Yes 7/66 (10,61) 0,363 1,86(0,58<OR<5,83)
No 9/150 (6,00)

Presence of dogs in the house

Yes 10/173 (5,78) 0,132 0,38(0,12<0OR<1,27)
No 6/43 (13,95)

Presence of reagent dogs

Yes 3/28 (10,71) 0,435 2,37(0,44<OR<11,33)

No

7/145 (4,83)

* Fisher exact test.
Source: Elaboration of the authors.
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Tabela 6. Analysis of variables associated to the presence of anti-Leishmania spp. Antibodies in dogs of two rural
settlements in the Northern State of Parana, Brazil, 2007.

Variables Positive Samples/ n p Odds Ratio

(%) (CI195%)
Rural Communities
Iraci Salete (Alvorada do Sul) 5/84 (5,95) 0,415 0,53(0,15<0OR<1,87)
Dorcelina Folador (Arapongas) 9/85 (10,59)
Age
<1 year 2/27 (7,41) 0,841%* 1,15(0,22<0OR<7.,97)
> 1 year 12/142 (8,45)
Gender
Male 11/125 (8,80) 0,926* 1,32(0,32<0OR<6,30)
Female 3/44 (6,82)
Presence of wood less than 200m from the house
Yes 7/40 (17,50) 0,036 3,70(1,07<OR<12,82)
No 7/129(5,43)
Frequency of yard cleaning
> 30 days 3/32(9,38) 0,914 1,18(0,24<OR<5,02)
<30 days 11/137 (8,03)
Maintain organic matter in the yard
Yes 11/81 (13,58) 0,034 4,45(1,09<OR<21,01)
No 3/88 (3,41)
Dog accompany in field activities
Yes 10/128 (7,81) 0,946 0,78(0,21<OR<3,21)
Nao 4/41 (9,76)
Visiting wood area
Yes 5/81 (6,17) 0,499 0,58(0,16<OR<2,02)
No 9/88 (10,23)
Habito of hunting
Yes 5/76 (6,58) 0,655 0,66(0,18<OR<2,30)
No 9/93 (9,68)
Dog have short or long pelage
Short 12/146 (8,22) 0,741 0,94(0,18<0OR<6,65)
Long 2/23 (8,70)
Presence of lesion
Yes 2/3 (66,67) 0,018* 25,67(1,61<OR<790,19)
No 12/166 (7,23)
Dog had lesion which is healed
Yes 1/4 (25,00) 0,756 3,90(0,00<OR<48,68)
No 13/165 (7,88)

* Fisher exact test.
Source: Elaboration of the authors.
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Discussion

The Parana State has 321 rural settlements and
approximately 19.000 settled families (INCRA,
2012). The rural settlements are characterized by
important environmental and population changes
in relation to the region of its implantation and
call attention as they can cause focus of ACL due
to disordered occupation of the land and the felling
of trees, whose forest is used in the construction of
substandard housing, usually located at the margins
of the forest (LONARDONI et al., 2006)

The prevalence of anti-7. gondii antibodies in the
human population studied was 79.1% (171/216).
This data lines up with other studies carried out
in rural areas, such as the studies performed in
the macro-region of Londrina, northern of Parana
State, by Barros et al. (1993) (75%) and Garcia and
Navarro (1995) (71.3%), and the studies carried out
by Cavalcante et al. (2006) (73.3%) in Rondonia
State, and Marques (2008) (79.4%) in Mato
Grosso do Sul State. Considering the distribution
of serological titers, the most frequent was 256
(48.0 %), and similar results were found by Barros
et al. (1993) and Garcia et al. (1999a).

The present investigation showed that positivity
for 7. gondii is significantly higher in individuals
older than 18 years (86.7%), and there was no
significant difference between genders. Similar
results have been reported in the literature
(CAVALCANTEetal., 2006, GARCIA etal., 1999a;
SOUZA et al., 1987). Among female individuals,
there was a prevalence of 50% among girls up to
10 years, and 80.7% among women of childbearing
age (>10 to 49 years) (LAURENTI et al., 1990), this
result indicates that 4/5 had contact with 7. gondii
and are practically immunized, decreasing the risk
of congenital infection.

Despite the habit of eating raw or undercooked
meat be of great importance for toxoplasmosis
epidemiology (NAVARRO et al., 1992), this
association was not significant (p = 0.058) in
this study. However, 93.5% of the individuals

who reported this habit were IgG anti-7. gondii
antibodies reagent. Souza et al. (1987), studied
the epidemiological aspects of toxoplasmosis in
school children, living in localities with urban and
rural characteristics in the city of Rio de Janeiro,
and showed the association of this habit to the
transmission of the disease.

Contact with cats, in general, was not
epidemiologically important, but the presence of
young cats was important (p = 0.031), probably
because these animals are in age of greater risk
of primo-infection by 7. gondii and release
oocysts into the environment (DUBEY, MILLER,
FRENKEL, 1970). Souza et al. (1987) studying
a rural area, found that the presence of cats in the
residences influenced on the parasite transmission,
in the same way, in urban areas of Minas Gerais
State, Camargo, Antunes and Chiari (1995) showed
higher seroprevalence in humans who had contact
with cats. Dubey (1995) states that the importance
of felids in the transmission of the infection lies in
the environmental contamination and not due to

direct contact with animals and humans.

The prevalence of toxoplasmosis in dogs of
82.2% shows a wide dissemination of the parasite in
this species. Similar frequency was found by Ishizuka
and Yasuda (1981) (91.0%) in the city of Sao Paulo,
by Freire et al. (1992) (76.0%) in dogs attended at
the Veterinary Hospital of the State University of
Londrina and Garcia et al. (1999b) (84.1%) in the
city of Jaguapita, also in the Northern Parana State.
The results were higher than the prevalence found in
other studies, ranging from 12 to 63.5% (BANETH
et al., 1996; BARBOSA et al., 2003; CABRAL
et al.,, 1998; DURAN et al., 1995; GORMAN;
GARCIA, LORCA, 1991; GURY DOHMEN,
1995; JACKSON; HUTCHISON; SIIM, 1987;
MARQUES, 2008). The prevalence found for dogs
may be related to feeding the animals with leftovers
of human food, offering raw viscera of slaughtered
animals and living free in the communities, making
it easier to hunt, the carnivorism or even intake
leftovers of abortion, although these variables were
not significant in this work.
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Regarding to age group the prevalence was higher
in dogs older than one year. This result was similar
to findings presented by Jackson, Hutchison and
Siim (1987) and Garcia et al. (1999b). There was no
significant difference regarding gender (p = 0.906),
similar results are found in the literature (BANETH
etal., 1996; BARBOSA etal., 2003; GARCIA et al.,
1999b; MARQUES, 2008; NAVARRO, FREIRE,
OGAWA, 1997).

The presence of cats or young cats was not
significant for seropositivity of dogs, suggesting
that the fecal-oral transmission is not the main route
for infection of dogs in these communities.

Despite the presence of positive dogs or not,
in the settlements, had not been significant for
seropositivity of people, Ulon and Marder (1990)
and Garcia et al. (1999a) showed correlations
between positive titers for 7. gondii in sera from
humans and dogs, particularly in rural areas,
suggesting the existence of a common route of
infection for both, according to eating habits. The
prevalence in dogs indicates the presence of T
gondii in the environment studied.

Regarding to leishmaniasis was found 7.4%
(16/216) of human’s reagent to IFA for Leishmania
spp. This result was lower to that observed by
Gomes et al. (1992), in the Vale do Ribeira, Sao
Paulo, where 10.2% (27/273) were seropositive, by
Silveira et al. (1996a), that found 19.9% (136/684)
of positivity in the cities of Jussara and Terra Boa,
Northwest of Parana and Nunes et al. (2006) with
13.1% (127/970) in the city of Varzelandia, state of
Minas Gerais.

Among the seropositive there were women,
children and people who reported that they
performed only housework. These findings are in
agreement with observations from the literature
where the infection may be occurring in domiciliary
and peridomiciliary area (CUNHA; LIMA;
POMPELU, 2006; CORTE et al. 1996; FALQUETO
etal., 1986, 1991; GOMES et al., 1992; OLIVEIRA
NETO et al., 1988).

The habit of the resident to keep organic matter
in peridomiciliary (leaves) was one of the factors
associated with seropositivity in dogs, supporting
the hypothesis of peridomestic transmission to
these animals. The removal of organic matter
of peridomiciliary is one of the most important
measures to prevent the proliferation of vectors
close to residences (BRASIL, 2008).

Despite no capture of phlebotomine sandflies
was performed, studies such as by Teodoro et al.
(1993), Castro et al. (2002) and Reis et al. (2011)
demonstrated that in different regions of the
Parana State, the species of Lutzomyia intermedia
and L. whitmani are increasing in domiciliary
and peridomiciliary collecting. These insects are
attracted to man, to domestic animals, such as dogs
and chickens and to electricity where they find
appropriate place for reproduction (organic matter)
(CASTRO et al., 2002).

The present study observed lower percentage
of dogs with anti-Leishmania spp. antibodies than
studies from the rural region of northern Parana, by
Silveira et al. (1996b), Zanzarini et. al. (2005) and
Lonardoni et al. (2006) who found, respectively,
rates of 18.2%, 55.2% and 19% of positivity. These
higher rates are justified by the fact that these
authors have worked in endemic focus of ACL in
humans (SILVEIRA et al., 1996b; ZANZARINI et
al., 2005) or outbreak (LONARDONI et al., 2006).

Among the dogs, two had

characteristic lesions of ACL, one in each settlement.

seropositive

The presence of dogs with positive reaction, even
without lesion, was also reported by other authors
(FALQUETO et al., 1986, 1991; LONARDONI et
al., 2006; SILVEIRA et al., 1996b; ZANZARINI
et al., 2005), in different LTA ecosystems in the
country. Pirmez et al. (1988) report that lesions of
leishmaniasis can show alternation of periods of
cure with periods of spontaneous relapse, raising
the possibility that some dogs, even infected at
the time of serum collection, were not presenting
characteristic lesions.
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Although there are three cases of positive
serology for human and presence of reagent dog in
the residence, this variable was not significant for
human infection. Likewise, Zanzarini et al. (2005)
did not succeed to make clear whether the dog has
a role in maintaining the parasite and infection
to humans or if the infection is casual. The low
number found of seropositive humans and dogs
might have been the cause of the non-verification
of this association, as reported by Falqueto et al.
(1986, 1991) and Cunha, Lima and Pompeu (2006).

Lima et al. (2002) showed that ACL in the cities
of Cianorte, Japura, Jussara and S2o Tomé, Parana,
are linked to areas of native remnants forests,
secondary or riparian forest. Santos et al. (2005)
found that 84.2% of reagent dogs had their houses
less than 200 meters away from the forest in a rural
community in the state of Rio de Janeiro.

The results led to the conclusion that 7Toxoplasma
gondii is widespread in human and canine
population in the communities studied and that the
seropositivity for Leishmania spp. in humans and
dogs, may be due to a peridomestic transmission,
with strong influence by proximity to forests. The
presence of young feline in the residence suggests a
greater environmental contamination with oocysts,
and so, a factor associated with seropositivity for
toxoplasmosis in humans.
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